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ABSTRACT
Purpose:  Self-initiated mobility experiences are critical for young children with 
disabilities and may be augmented through powered mobility (PM). However, access to 
PM for young children (<3 years old), remains limited due to multiple environmental, 
design, and attitudinal factors. The purpose of this study was to understand caregiver 
perceptions of PM intervention following a 12-session trial of a novel PM device.
Materials and methods:  Ten caregivers (4 M/6F) of children with cerebral palsy (Gross 
Motor Function Classification System IV-V) and other developmental disabilities 
(21.8 ± 5.9 months). Children participated in 12 in-lab driving sessions (exploratory or 
goal directed) using the Explorer Mini (Permobil AB, Sweden). Exit interviews were 
conducted with caregivers at the final visit, transcribed verbatim, coded inductively, and 
analysed until themes emerged.
Results:  Four themes emerged from the data: (1) Changing views of capability and 
adaptability; (2) Emerging autonomy; new skills in and out of the device; (3) Clear need and 
benefit with some drawbacks; and (4) Lingering stigma and uncertainty.
Conclusion:  PM trial positively shifted caregiver’s perceptions of both PM in general 
and their child’s capabilities, with a desire for greater access to PM at home to support 
development. These beliefs remained juxtaposed with lingering stigma for some 
caregivers about PM devices, and a stated desire for more modifiable PM options for 
children with different positioning or access needs.

	h IMPLICATIONS FOR REHABILITATION
•	 Powered mobility intervention in young children with motor disabilities may be a 

powerful tool to shift caregiver perceptions of their child’s strengths and capabilities.
•	 Powered mobility intervention is perceived to be a key means of developing agency 

and control as well as a means of self-initiated mobility in young children.
•	 Despite enthusiasm and perceived benefits of powered mobility intervention, 

caregivers may still display stigmatised attitudes towards powered mobility use longer 
term, or outside a research trial.

•	 Caregiver perceptions of their child’s powered mobility use are critical in understanding 
subtle changes in behaviour or developmental skill that may not be recognised or 
observed by researchers during lab-based trials or in clinical settings.

Introduction

Self-initiated mobility is important for all children; it is not only a key means of getting from place to place, 
but also an important catalyst for development in communication, socialisation, play, interpersonal participa-
tion, and neurobiological growth [1–7]. Self-initiated mobility is defined as movement controlled by oneself 
and encompasses: (1) forms of ambulation such as walking, crawling, scooting or (2) the use of assistive 
devices such as walking aids, manual wheelchairs, or powered devices like powered wheelchairs or 
battery-operated ride-on toy cars [8–10]. A child’s achievement of self-initiated mobility is a significant 
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milestone and expected within the first two years of life for typically developing infants [11]. For children 
with motor disabilities, however, self-initiated mobility is often delayed compared to typically developing 
peers [10,11]. Further, while self-initiated mobility is a common goal of early intervention services, mobility 
interventions in contemporary clinical practice have chiefly focused on the attainment of walking, despite the 
inclusive definition of self-mobility noted above [12–15]. This practice can delay critical access to self-initiated 
mobility experiences during foundational developmental stages. For example, in children with disabilities 
such as cerebral palsy, depending on Gross Motor Function Classification System (GMFCS) Level children may 
be expected to walk (GMFCS I-II), walk with aids (GMFCS III), or take some supported steps (GMFCS IV). 
However, the average age of walking onset is 3–4 years, highlighting a significant experiential gap [16–18].

Children with motor disabilities who cannot mobilise independently or efficiently have a high likeli-
hood of secondary disabilities that affect their autonomy, education, and recreation/leisure [19,20]. These 
secondary disabilities may also lead to negative impacts on caregiver physical and mental health and 
productivity [10,19]. Further, a lack of self-initiated mobility means the child must rely on others for 
passive mobility, which constrains both the frequency and variability of their social and environmental 
interactions [10]. We hypothesise that powered mobility intervention may be a promising solution to 
provide self-initiated mobility and exploration at similar stages to typically developing peers and coun-
teract these potentially negative impacts on young children with disabilities and their families, even if 
used temporarily until other motor skills emerge [10,21].

Powered mobility (PM) for children under the age of 5 years has been shown for decades to be safe 
and lead to improvements in both psychosocial and locomotor behaviours [19,22]. A 2012 randomised 
controlled trial of year-long PM use in infants and toddlers 14–30 months old demonstrated that children 
in the treatment group had significantly improved receptive communication, functional mobility, and 
self-care skills when compared to their matched controls [23]. In a recent randomised crossover clinical 
trial, children 12–36 months with cerebral palsy (GMFCS II–V) showed significant improvements in cogni-
tive, communication, adaptive behaviour, social-emotional, and fine and gross motor domains following 
a 4-month PM intervention [24]. Other research suggests PM use in young children leads to improved 
sleep/wake cycles and increases in participation such as cooperation with others, greater interaction and 
quality of play during indoor and outdoor games, and independence [25–29].

Qualitatively, caregivers of older children have reported lower physical and emotional stress levels 
following introduction of PM, in addition to beliefs that the general public more readily accepts their 
child [30,31]. Caregivers have described a varied process of acceptance of PM devices and navigating 
tensions between supporting their children’s self-initiated mobility and feelings of loss- both related to 
loss of control as well as loss related to their child’s potential to walk, often expressing feelings of pow-
ered mobility as a “last resort” [31–35]. Older children who use PM self-report the need for “fit” between 
self, their device, and the environment, but overall have described positive contributions to mobility, 
self-esteem, and confidence through PM use [36–38]. These perspectives are critical, however, there is a 
lack of qualitative inquiry focused specifically on caregiver perceptions of children 3 years and under who 
are learning to use PM. Of the few studies that have explored caregiver perceptions in this age group, 
themes of inclusion, self-initiated mobility success, and hope for the future are juxtaposed with barriers 
to access and familiar hesitancies related to ongoing motor skill development [9,34,39].

It is important to gain a deeper understanding of how caregivers perceive the process of PM learning 
in children 3 years and under, during the period when children are in critical stages of self-initiated 
mobility acquisition. This is timely, because rapid changes in technology now present new opportunities 
for PM intervention for this age group. Thus, the purpose of this study was to understand caregiver 
perceptions of PM learning, device design, and their child’s perceived capabilities during a short-term 
intervention using a novel PM device.

Materials and methods

Design

This descriptive qualitative study was part of a larger, prospective, mixed-methods cohort study investi-
gating powered mobility learning and use in young children, ages 1–3 years, during a short-term mobility 
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intervention. Ethics approval was received by the University of Washington (UW) Human Subjects Division 
(STUDY00014879) and all participants provided written consent prior to conducting any research 
procedures.

Participants

Purposive sampling was conducted to recruit participants. Participants were recruited by the research 
team through emailing known rehabilitation professionals in the Western Washington area, posting on 
local listservs, posting fliers to local healthcare clinics and hospitals, and through the UW Communication 
Studies Participant Pool registry. Additionally, previous research participants who had agreed to be con-
tacted about future studies were approached. Potential participants then self-selected to contact the 
research team to learn more about the study and determine interest. Interested participants were 
screened for eligibility by a member of the research team. Screening information was shared via care-
giver report. Sampling estimates were derived from previous qualitative studies prioritising depth of 
caregivers’ experiences following powered mobility intervention for children with disabilities, with recruit-
ment continuing until data saturation was reached rather than a predetermined numerical target.

Inclusion criteria for children in the study were: (1) Age between 12 and 36 months; (2) Have a diag-
nosed motor disability, or developmental delay that impacts self-initiated movement; (3) Able to main-
tain a seated position with or without support; (4) Able to tolerate upright sitting with or without 
support while moving through space for 15 min. We intentionally recruited a broad range of children 
with diagnoses that may or may not lead to long-term PM use, but whose self-initiated mobility was 
limited at the time of participation, due to the lack of data currently available for PM users 3 years and 
under. Inclusion criteria for adults in this study were: (1) Age 18 years or older; (2) A legal caregiver for 
the child participant, (3) Able to communicate proficiently enough in English to participate in a study 
interview.

Device

All driving sessions were conducted using the Permobil Explorer Mini. The Explorer Mini (Permobil AB, 
Sweden) is a commercially available, FDA approved powered mobility device intended for young children 
between 12 and 36 months of age with mobility limitations. It is lightweight and fits in most automo-
biles. The Explorer Mini runs on a 12-volt battery with a driving range of 3.5 miles and a maximum 
speed of 1.5 mph, is controlled via a joystick with a 360-degree turning radius, has proportional speed 
control with 5 speed options, and can be used in a seated or standing position (Figure 1).

Procedures

The children participated in 12 intervention visits at the Amplifying Movement and Performance Lab 
(AMP Lab) at UW. Visits were scheduled at the family’s convenience; on average this ranged between 1 
and 2 visits weekly. Each visit included 2, 15 to 20-min driving sessions, dependent on the child’s toler-
ance. Driving sessions included guided exploratory play, games, and goal-directed driving, depending on 
the child’s current powered mobility learning stage and phase as measured by the Assessment of 
Learning Powered Mobility (ALP) tool v2.0 [40]. All driving sessions were child-led, and based on the 
child’s current ALP level, which was assessed by a trained and experienced paediatric physical therapist. 
Facilitating strategies for PM learning were provided by trained research team members and tailored 
individually for each child according to the companion ALP facilitating strategies and the Guideline for 
Introducing Powered Mobility to Infants and Toddlers [41,42]. Exploratory play was defined as the child’s 
exploration of an enriched play environment which included interactive toys, engaging with visual (dig-
ital and non-digital) displays, and tactile sensory experiences positioned at the child’s eye-level and 
within reach. For a child in the early learning stages of the ALP, an example activity was joystick hide 
and seek with stacking cups to draw attention to the joystick. For goal directed activities, an example 
was asking the child to perform specific training activities (e.g., “go get the yellow blocks from Mom!”).
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Analysis

This study employed descriptive qualitative analysis. This is a methodologically accessible and founda-
tional qualitative approach that aims to produce a straightforward, low inference summary of the phe-
nomena being studied, articulated in everyday terms and staying true to participants’ own words [43]. 
By interviewing caregivers following the completion of a 12-visit PM intervention arc, the research team 
was able to gather rich and insightful perspectives not widely represented in current PM literature [44]. 
These perspectives serve as an important complement to quantitative outcomes that are emerging for 
young PM users.

Following the final driving session, a trained researcher led semi-structured interviews with caregivers 
using an interview guide (Table 1) developed based on results from previous PM studies led by our 
research group. This guide foregrounded the need to better understand caregiver observations of their 
child’s use of the Explorer Mini during driving sessions, discussing advantages and disadvantages of the 
device, and describing how their perceptions of their child’s capabilities evolved throughout the study. 
During the interviews, the research team employed bias-mitigating strategies such as use of an interview 
guide with neutral and open-ended questioning and unconditional positive regard (active listening with-
out judgement) [45]. All interviews were audio recorded.

Interviews were transcribed verbatim and coded using an inductive coding scheme until data satu-
ration was reached [45]. Open codes were labelled independently by two researchers; these were sub-
sequently refined and collapsed into focused codes and grouped into overarching themes. A codebook 
was created to ensure transparency about the coding process, and an audit trail was maintained  
which included emails and notes from meetings among the researchers during later coding rounds. 

Figure 1.  (A) A child participant driving the Permobil ® Explorer Mini (photo courtesy of the IMPACT Collaboratory). (B) 
Specifications of the Explorer Mini device.

Table 1. S emi-structured exit interview guide.
1. What do you see as the relative advantages of a device like the Explorer Mini?
2. What do you see as the relative disadvantages of a device like the Explorer Mini?
3. Prior to this study, had you ever considered powered mobility for your child, either temporarily or long term?

	- Has this experience changed your mind? Why or why not?
4. How has this experience impacted your perception of your child’s abilities?
5. What feedback would you like to share about your or your child’s experience in the study?

	- This could be things like study logistics (frequency and clarity of communication), or in-study events and 
experiences (such as your child’s reactions to driving, toys, or interactions with the team).

Specifications of the Permobil 
B Explorer Mini 

Age 12-36 months 

Weight 35 lbs. maximum 

Height 39.4 inches maximum 

Unit length: 25 inches; 
Dimensions width: 19 inches; 

adjustable height: 29-
37inches 
Weight: 52 lbs. 

Driving 3.5 miles 
Range 

Speed 5-speed proportional 
Range joystick up to 1.5 mph 

maximum 
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Disagreements were resolved via discussion until 100% agreement was reached between the two 
researchers, and a third research team member was consulted to confirm the reliability of the emergent 
themes. Analysis continued until data saturation was achieved, when continued analysis yielded no new 
themes, codes, or insights beyond those already identified. Participants were also offered the opportu-
nity to view their interview transcripts for accuracy or receive a summary of emergent themes as a form 
of member checking to avoid misinterpretation. A visual representation of the coding process is included 
in Figure 2.

Positionality of the research team

The research team intentionally included people with a range of backgrounds and interdisciplinary skills: 
a PhD-trained physical therapist with expertise in qualitative research methods; a research physical ther-
apist with a paediatric clinical specialist certification and over 20 years of experience; PhD-trained engi-
neers, psychologists, and speech-language pathologists; as well as doctoral students, and research 
assistants. All team members had previous PM research expertise or were trained in the operation and 
use of the Explorer Mini, as well as the delivery of semi-structured interviews. Several of the research 
team members had lived experience of disability, including childhood-onset disability and use of mobil-
ity aids. Based on these experiences, the research team was well-positioned to conduct this study and 
were aware of their own positionality regarding the interpretation of the data and the potential biases 
that may be present during analysis. Researcher reflexivity was essential in enhancing the trustworthiness 
and credibility of the study.

Results

Ten children and families participated in the study. Tables 2 and 3 provide demographic details for the 
caregivers and their children.

Figure 2. T he qualitative coding process. Example of the coding process from left to right, starting with direct quotes 
from caregivers, followed by independent open coding, joint focused coding, and emergence of the overarching themes. 
One example quote per theme is provided.

"I can't believe how capable he is ... 
of so many different things ... to watch 

him maneuver around, I couldn't 
even believe that he figured that out 

and figured it out so fast." 
./ '-' 

"For us it was a fabulous experience 
that I think helped a lot with his own 

mobility. He figured out when he 
goes, where he goes, and he's doing it 
now ... There's a lot of movement on 

' 
the floor recently " ./ '-

"If anything, I am more interested in 
getting him into something. Like 

finding something that we can either 
adapt ourselves or something that 

already exists. He needs something." 

"We never considered [powered 
mobility] as an end game ... we do 

know that sooner or later he will be 
able to walk, and he will be mobile." 

' ./ 

Example Quote 

Seeing new capability; new 
mobility; competence of child 
to understand and maneuver 

device; quick learning 
./ 

Powered mobility leads to 
mobility in other ways; 

empowering; child learning 
they have autonomy; skills 

progressing 
./ 

Caregivers want a device for 
home; Willing to make their 
own device to gain access; 

Understanding that their child 
needs/wants a device 

Reluctance to pursue powered 
mobility; focus remains on 

walking; mobility equated with 
walking 

Open Coding 

Discovering 
capabilities and 

adaptability of their 
child through driving 

Mobility leads to 
expressions of 

autonomy in and out 
of the device 

Despite concerns, 
caregivers want access 
to a device after this 

experience 

Lingering stigma and 
view of powered 
mobility as less 

desirable than walking 

Focused Coding 

Theme 1: 
Changing views 
of capability and 

adaptability 

Theme 2: 
Emerging 

autonomy, new 
skills in and out 

of the device 

Theme 3: 
Clear need and 

benefit with some 
drawbacks 

Theme 4: 
Lingering stigma 
and uncertainty 

Theme 
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Four themes emerged from the data, which are summarised in Table 4: (1) “Changing views of capa-
bility and adaptability”; (2) “Emerging autonomy, new skills in and out of the device”; (3) “Clear need and 
benefit, with some drawbacks”; and (4) “Lingering stigma and uncertainty”.

Theme 1: Changing views of capability and adaptability
The first theme describes the caregivers’ pride, and often surprise, in their child’s ability to use the device. 
Caregivers discussed how meaningful it was to actively witness their child learning and experiencing 
self-initiated mobility success. This shifted many caregiver perspectives and expectations regarding their 
child’s overall capabilities:

[This experience] made me realize he is way more capable than I thought he was. There’s a lot going on and 
he can do more than… I imagined –C012

Another caregiver echoed:

I can’t believe how capable he is… of so many different things… to watch him maneuver around, I couldn’t 
even believe that he figured that out and figured it out so fast. It took me a long time learn to parallel park 
and this kid is going to parallel park on the first try –C003

Caregivers reflected on the unique opportunity of having access to a PM device as a toddler, and how 
this can impact learning:

Table 2. C aregiver demographics.
Caregiver Age Gender Relationship to child Ethnicity Hispanic/Latino?

C001 34 M Father Asian No
C002 32 F Mother White No
C003 36 F Mother White No
C004 38 F Mother Did not report No
C006 Did not report M Father Did not report Did not report
C007 35 M Father White No
C009 39 M Father Mixed No
C010 42 F Mother Black No
C011 33 F Mother White No
C012 36 F Foster Mother White No

Table 3. C hild demographics.
Child 
participant

Age (mo) at 
consent Sex Medical diagnosis

Caregiver-reported delays in 
mobility

Current mobility 
aids

P001 31 F SNAP25 (genetic disorder)
Epilepsy
Global Developmental Delay

Non-mobile Stander
Walker

P002 14 M Loss of function
Recessive Piezo 2 mutation

Hypotonia
Gross motor delays

Small wheelchair 
(GoBro/Frog 
Mobility) - not 
able to use yet

P003 16 M Congenital vertical talus (left) foot
Torticollis

Delayed walking Splint on left foot

P004 21 M Wolf-Hirschhorn Syndrome (also 
known as 4 P-)

Epilepsy

No walking or crawling None

P006 28 M Cerebral Palsy GMFCS IV
eosinophilic esophagitis

No Sitting, walking, crawling Walker
Stander

P007 27 M Cerebral Palsy GMFCS V Did not answer Stroller
P009 16 M Spinal Myleopathy lacks core strength, delayed 

sitting and crawling
GoBabyGo car

P010 18 F Brain injury
Cerebral palsy GMFCS V
Lennox-Gastaut syndrome (LGS)

No sitting, crawling, walking, 
standing

Rifton chair
Monkey stander
Braces

P011 24 M Campomelic dysplasia
Scoliosis kyphosis
Club feet
Short stature

Not sitting up or standing 
on his own Not talking

Not reported

P012 23 M Hypoxic ischaemic encephalopathy
Cortical visual impairment

Global developmental delays AFOs, stander, 
tomato chair

®
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[This experience] just showed us how smart [he is] learning how to use all the different things. Kids 
aren’t going around in little motorised vehicles at his age –C002

Also noted by caregivers was their child’s adaptability to being in a new environment and interacting 
with new people, in a new device:

I think he’s pretty adaptable. I know the first time we were here he was pretty upset the first half [of the 
session]. [Now] he seems excited when we get here, and he likes being in the Explorer Mini –C007

Theme 2: Emerging autonomy, new skills in and out of the device
The second theme illustrates caregivers’ recognition of the independence the Explorer Mini gave their 
child to make their own mobility decisions and express their newfound autonomy. For example, one 
caregiver stated:

[A] definite advantage is he has control over his environment a little bit, which he doesn’t get a lot 
of.–C012

Another caregiver echoed:

Instead of thinking of himself in that infancy stage where, “the adults take you places.” [Moving himself in the 
device] allows for him to bridge that gap to, “I take me places” –C006

Caregivers also noted the importance of autonomy regardless of their child’s diagnosis and perceived 
level of ability:

I want [P006] to have some degree of autonomy in his life. Regardless of what we can’t overcome, to the 
degree that we can give him some control over the quadriplegic spastic cerebral palsy –C006

Families familiar with powered mobility and other modes of assistive devices before the study noted the 
advantages of the Explorer Mini comparatively.

[The advantages of the Explorer Mini are] mobility and independence for [him]… we tried other types of 
devices… but this has given him the most independence of anything we have tried –P011

This theme also centred around caregivers’ observations of their child’s confidence and developmental 
gains, whether during driving sessions or at home, especially in areas that had been previously more 
challenging for the child:

For us it was a fabulous experience that I think helped a lot with his own mobility. He figured out when he 
goes, where he goes, and he’s doing it now… There’s a lot of movement on the floor recently –C004

Another caregiver noted:

Everything he’s done in this program has trickled into all the other areas of his life and it’s made him more 
confident. He scoots around the house more, he will sit in his highchair, all these things we have [had] to 
really focus on are all of a sudden becoming easier for him. Because he sees there is a purpose for it and a 
reward at the end –C011

Table 4. S ummary of themes.
Theme Description

Theme 1: Changing views of capability and 
adaptability

Caregivers expressed emerging understanding, and often changing views, of their 
children’s abilities. Caregivers were often surprised by their child’s capability for 
powered mobility learning.

Theme 2: Emerging autonomy, new skills in 
and out of the device

Caregivers described new opportunities and emerging autonomy that were facilitated 
by powered mobility for children to make choices about their play and mobility. 
Caregivers described how they saw changes in developmental skills at home in 
addition to improved driving skills during sessions.

Theme 3: Clear need and benefit with some 
drawbacks

Caregivers described their recognition of the benefits of powered mobility 
intervention, and desire to have more access to devices, despite simultaneous 
recognition of some device design concerns. Some caregivers wanted to adapt or 
create their own devices.

Theme 4: Lingering stigma and uncertainty Some caregivers described the lasting resistance they felt about their child using 
powered mobility outside the study, viewing walking as a primarily desired form 
of mobility, reflecting ongoing stigma towards wheeled mobility.

®
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Theme 3: Clear need and benefit, with some drawbacks
The third theme showcases the overarching desire caregivers had for access to PM for their child, whether 
it be through a device at home or more research or trial driving sessions. One family noted how import-
ant they felt it was for their child to continue to use PM, sharing their skills and creativity in creating a 
bespoke PM device at home:

We actually built her own [mobility device] out of some stuff… We just didn’t want her to lose that skill before 
we get her to an actual motorized wheelchair. She seems to be taking to it. – C001

Caregivers also sought out additional community resources to support their children’s mobility:

Yeah so, we got a new Go Baby Go [car] just because of the amount he was able to use [the Explorer Mini] 
here. – C009

Additionally, many caregivers noted that despite the need and desire for PM, there were concerns about 
limited access to devices, cost, insurance coverage barriers, and adaptability:

[Mobility devices] are not necessarily easily available for kids that have got some special needs, so it would 
be good to have maybe a bit more of that available to use at home… that’s affordable as well… and more 
adaptive – C010

Another caregiver described:

We had the choice between a basic wheelchair and an adaptive stroller and chose a basic wheelchair because 
we think he’s at that stage, however, we would love a powered chair, but it’s not covered by insurance. 
– C006

Specific design constraints of the Explorer Mini were noted by some caregivers relevant for their child 
and their specific needs:

For her it’s mostly the posture seating… I think maybe she was using more energy to try and stabilize her 
core… I think it seemed like it was very fixed in terms of its position of the tray relative to the seat even 
though it had some up and down… the joystick could move further out. Maybe just the support and some 
of that flexibility could be of help especially for her – C001

Theme 4: Lingering stigma and uncertainty
All caregivers expressed that they felt the experience of their child using powered mobility was beneficial, 
regardless of whether they believed it was a temporary or potentially more long-term mobility solution. 
However, evidence of stigma and resistance to PM persisted in several caregivers. For example, some care-
givers continued to make distinctions between mobility in the Explorer Mini and walking mobility.

We never considered [powered mobility] as an end game… we do know that sooner or later he will be able 
to walk, and he will be mobile. –C004

Caregivers shared the complexity of their views about PM, including instances where they questioned 
the competence of their child’s physical therapist for suggesting powered mobility for their child, while 
continuing to affirm the positive nature of the short-term PM intervention for the study:

I was very opposed [to powered mobility]. It was suggested very early on by one of his physical therapists. 
Honestly in my opinion, it was just her lack of ideas on how to work with the child other than anything else, 
and I opposed it. I said no way. He was like 9 months… 10 months. Ridiculous. And no, I still do not think 
we need [powered mobility] as a solution at home or outside. We are not there yet. Hopefully we won’t be. 
But as an activity, it was awesome –C004

Some caregivers expressed a gradual shift in their perceptions of PM. Preferences for a different method 
of mobility were often framed as “hope” that their child wouldn’t need that level of assistance, however, 
early successful experiences helped families begin to think of PM in a new light:

We were hoping that we wouldn’t need [powered mobility] but as he gets older it seems like he might need 
it in the future. So, we’re kind of coming around to it… [If powered mobility] makes it easier for him to move 
then I think it could become fun for him and us too –C007
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Discussion

This study examined caregiver perceptions of PM learning, device design, and their child’s perceived 
capabilities following a short-term PM intervention with young children 3 years and under with motor 
disabilities. Children participated in 12 visits using the Explorer Mini, and caregivers participated in a 
semi-structured exit interview at the final research visit. Understanding caregiver perspectives of chil-
dren’s PM learning in this age group is critical to help fill the gap in current evidence to support PM 
intervention during crucial developmental stages and ensure equitable access to self-initiated mobility 
for all children.

Caregivers in this study viewed the experience with PM as positive for their child. They noted the expe-
rience provided new opportunities for their child to move independently, explore their environment, and 
develop autonomy. Caregivers expressed that their child’s PM use allowed them to better understand their 
child’s capabilities and noted that carryover from the driving sessions was observed in their child’s mobility 
and motivation at home. Most caregivers expressed a desire for additional access to PM intervention for 
their child, some taking the steps to create their own device or pursue additional devices beyond the 
study. This, however, also reinforced the current limitations in access to PM for this population, due to cost, 
lack of insurance coverage for a device for a child 3 and younger, and limitations in adaptability with cur-
rently available devices. These findings are consistent with current literature that reflects these benefits and 
challenges, even for older children with disabilities seeking access to PM [6,9–11,19,24–26].

Caregivers specifically highlighted that short-term PM intervention, regardless of whether their child 
would go on to walk, use other mobility aids, or be a long-term PM user, was perceived as beneficial to 
support their child’s development in mobility-related areas and beyond. These findings mirror and add to 
the current quantitative literature describing the developmental cascades that co-occur with self-initiated 
mobility. Butler was one of the first to describe this developmental carryover to other areas in her seminal 
work with young children using PM, observing that once children gained independent movement, they 
showed improvements in cognitive, social, and perceptual development that had previously been under-
estimated because of their limited mobility [22]. Further, drawing from developmental dynamic systems 
theory, Iverson describes, “Developmental changes in one domain can have far-reaching, cumulative, cascad-
ing effects on development in others—even those that are seemingly unrelated—and on the environment in 
which development in those domains occurs” (p. 230) [46,47]. The caregivers in this study noticed this rela-
tionship between driving sessions with PM and exploration of other mobility such as floor scooting. In 
our research team’s previous work, we have also observed how self-initiated mobility leads to greater than 
expected changes in cognition, communication, motor skills, and socio-emotional development [24,29].

Caregivers also described the need for greater access to and adaptability of PM devices. While the 
Explorer Mini was specifically designed for young children ages 1–3 years, it is the only FDA-cleared 
device available for this age group in the United States, and, even when combined with other PM options 
such as ride-on toy cars or larger PM devices that can accommodate a younger child’s seating needs, 
access to these devices are not yet standard of care in early intervention practice. For example, in a 2021 
clinical practice guideline for children 0–2 with motor disabilities such as cerebral palsy, there is no 
inclusion of PM [15]. In a similar study with 430 children ages 1–4 years only 1.2% (n = 5) of children used 
PM, and therapy sessions were least frequently focused on mobility devices/equipment [48]. Caregiver 
perceptions in this study similarly reflect those of other recent qualitative studies as well, noting the 
need for more individualised solutions for postural and head support, flexible location for controls (joy-
stick or switches), more adjustable seating, smaller device footprints and weights that support ease of 
transport, and child-friendly aesthetics [9,35,39]. There is only one study to our knowledge, also pub-
lished by our research team, that quantifies joystick activations in this young age group to better under-
stand child-device interaction with PM [49].

Not surprisingly, though caregivers in this study noted the benefits of PM driving sessions for their 
child, including how much their child enjoyed using it, many caregiver responses remained influenced by 
stigma that has historically been associated with PM use. Several caregivers described that they were 
initially resistant to the idea of PM, needed to check with their therapy providers about whether there 
was potential for PM to interfere with motor skill development, or that it was simply not an option they 
need or would consider outside of their study participation. Despite emerging evidence to the contrary, 
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these perceptions align with previous literature describing common initial concerns upon considering PM 
[19,32–35]. However, caregivers in other studies indicate that these perceptions receded quickly once they 
experienced the benefits that a PM device provided for their child. For the caregivers in this study, a 
12-session intervention may not have been long enough to shift caregivers’ prior beliefs about wheelchairs.

Clinical implications

The data from this study may help inform clinicians engaging in early conversations about mobility-related 
assistive technologies with families, as well as planning powered mobility interventions for young chil-
dren with motor disabilities. Current literature suggests that some clinicians still hesitate to consider PM 
for toddlers due to concerns about cost, space, “readiness,” or fear of labelling [33]. A 2018 study of over 
600 paediatric clinicians indicated that while they had positive views towards PM, very few actually inte-
grate it into their practice, with the average age that therapists first consider initiating power mobility 
being 2.8 years, which is more than a year after typically developing peers are walking independently 
[14]. Discussions with clinicians offer one of the first opportunities for caregivers to better understand 
options related to mobility technologies such as PM. However, clinician hesitancy can unintentionally 
reinforce ableist expectations about mobility (i.e., as a “last resort” or as a failure of motor interventions) 
and reduce early participation opportunities [10]. Data from this study show that regardless of a child’s 
long-term mobility needs, caregivers are observing positive perceived changes in their child’s mobility 
during device use that carries over into other motor exploration and development at home. These per-
spectives are valuable to counteract clinician hesitancy and foster on-time mobility.

Study limitations

There are several limitations to this study. First, this study included a small, mostly white, and geograph-
ically localised sample, which may impact transferability of the data. Second, participants represented a 
wide variety of mobility-related disabilities. Some of the participants were taking independent steps by 
study completion, while others were likely long-term PM users. Although this heterogeneity may be 
helpful for transferability, further research is needed to pinpoint caregiver perceptions based on children 
with more homogenous mobility presentations. Third, research team members who conducted the inter-
views were present during driving sessions, which may have increased potential for acquiescence bias. 
However, the research team attempted to mitigate this factor by using a consistent research team mem-
ber as the lead facilitator of the driving sessions who was not routinely involved in the interviews. Fourth, 
the children’s therapy providers were not part of the study, clinician perspectives on the PM learning 
process are important to include as gatekeepers to mobility equipment. Finally, a 12-visit PM intervention 
in a lab-based setting, though enriched with toys, games, and interactions with caregivers and the 
research team, may not be long enough, or in the most natural environment necessary to fully capture 
caregiver perspectives about their young children’s PM use.

Future research

Further quantitative and qualitative data across diverse geographic and demographic populations 
describing the PM learning process is needed to inform clinical decision making and policy as well as 
improve evidence-based access to technologies for young children with disabilities. It is especially 
important to continue evaluating the effects of PM across natural environments, and with clinician 
involvement. Continued work on the impacts of ableism and stigma on stakeholder perceptions of PM, 
access and accessibility, and development is warranted.

Conclusion

Caregivers in this study reported benefits spanning their child’s mobility, autonomy, and developmental 
gains in other areas, while simultaneously highlighting design and access challenges, and some lingering 
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stigmatised views of PM. The findings add valuable qualitative data to the literature to support clinical 
decision making during early intervention for children with motor disabilities, particularly describing the 
ways in which caregivers see their child’s capabilities differently after PM intervention. Continued research 
with children in this critical developmental stage is needed to capture how PM intervention affects 
developmental trajectories, reduce stigma-driven delays, shape child-friendly device design, and provide 
the evidence base that families and clinicians need to advocate for timely access to self-initiated mobility.
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