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Abstract

Aim: To identify available judgement-based measures of ambulation with assistive devices for the
purpose of examining item content and responses to aid in the expansion of the Pediatric
Evaluation of Disability Inventory Computer Adaptive Test (PEDI-CAT) Mobility Domain.

Methods: PubMed and CINAHL databases were used to identify measures meeting the following
criteria: 1) applicable for children/youth; 2) self-report, proxy-report, or interview administration;
and 3) assistive device (walker, cane, crutches, gait trainer) use specified or considered with
responses. Population, administration, respondent(s), items, and responses were compiled. Item
content was categorized and response scales grouped by type.

Results: Fifteen measures met inclusion criteria. Measures included child and proxy-report. Item
categories included Surfaces, Steps/Stairs, Dual Tasks, Negotiation of Environment, Distance, and
Time. Only two measures distinguished between device type within items. One measure specified
gait trainers. “Difficulty” and “Assistance” were the most frequently used response scales.

Conclusions: Available measures have content examining device use; however, none of the
measures are comprehensive, devices are not consistently specified, and responses are imprecise.
Items with well-defined responses for measuring a child’s ambulation with an assistive device are
needed for clinical practice, research, and program evaluation.
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Ambulation is a common goal for children and youth receiving physical therapy services and
use of an assistive device during ambulation has been shown to increase activity and
participation for individuals with disabilities (Bertrand, Raymond, Miller, Marin Ginis, &
Demers, 2017). Devices such as a walker, crutches, cane, or gait trainer may allow
ambulation for children who are otherwise unable to walk independently. For other children,
use of an assistive device may reduce the amount of physical assistance and/or increase
speed, distance and safety (Ivanyi et al., 2015). Ambulation and device options require a
thorough assessment by the physical therapist, which should include input from the child
and his/her caregivers (LaForme Fiss, McCoy, Chiarello & Move Play Study Team, 2012).

A physical therapist’s examination of ambulation may include an observational gait analysis,
atimed or categorical capacity measure, and/or a judgement-based measure, patient-or
parent/caregiver-report of typical performance and assistive device use. A capacity-based
measure such as a 6-minute walk test (Bartels, de Groot, & Terwee, 2013) or the Gross
Motor Function Measure (Russell, Rosenbaum, Wright & Avery, 2013) is a standardized test
in which a child is asked to perform an activity in a specific manner in a standard
environment (with or without a device). For this review, judgement-based measures were
defined as those containing standard questions that are completed by the patient or a person
familiar with the patient’s typical performance (parent, caregiver, or clinician). Judgement-
based measures provide information about how the child typically completes a functional
activity during their usual daily routine (West, Dunford, Mayston, & Forsyth, 2013).
Judgement-based measures may or may not specify if respondents should consider the use of
an assistive device when responding to the questions and they may or may not include items
specific to device use. These types of questions create challenges for measuring
improvement with ambulation, particularly if a child progresses to a less restrictive device
(e.g. walker to cane) over time.

Valid and sensitive measures that include child and caregiver report of the child’s typical
performance, including usual use of an assistive device, are needed to conduct a meaningful
assessment of ambulation and measure progress with ambulation with rehabilitation
interventions. Requiring less assistance from another person or a device, being able to walk
fast enough to keep up with peers, or being able to walk on uneven surfaces are important
therapeutic goals. Objective documentation using a valid and sensitive measure can provide
a measure of progress as well as justification for therapy services.

The objective of this scoping review was to identify available judgement-based measures
that assess ambulation with assistive devices for the purpose of examining item content and
responses to aid in the expansion of the Pediatric Evaluation of Disability Inventory
Computer Adaptive Test (PEDI-CAT) Mobility Domain. The PEDI-CAT is a judgement-
based measure used to identify functional delay, measure change in function over time for an
individual child and/or to evaluate group progress in program evaluation or research across
all pediatric diagnoses, conditions and settings (Haley, Coster, Dumas, Fragala-Pinkham, &
Moed, 2012). Computer adaptive tests, such as the PEDI-CAT have the advantage of
individualizing tests as they use a computer algorithm to select items from a large item bank
that are targeted to the individual child (Hambleton, R.K., 2005). In addition, items can be
added to a CAT formatted measure using a calibration study and adjusting the algorithm.
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The PEDI-CAT Mobility Domain item bank includes 85 items, but only 10 items in the item
bank are available to assess ambulation with a cane, crutches, or walker (Haley et al., 2012).
While the walking device items combined with the other 75 mobility items have been shown
to cover an adequate spread along the scoring metric, an expanded item bank has been
recommended to increase sensitivity to functional changes for children of different ages and
abilities (Dumas, Fragala-Pinkham, Feng, & Haley, 2012; Fragala-Pinkham, Dumas,
Lombard, & O’Brien, 2016).

METHODS

This scoping review follows the framework described by Arksey and O’Malley (2005) with
the intent to determine the depth and breadth of the available judgment-based measures
related to our research objective. To identify relevant studies, a keyword literature search of
original articles in the Medline and CINAHL databases was completed using combinations
of the following terms: “ambulation”, “gait”, “assistive device”, “walking device”, “walker”,
“cane”, “crutches”, “gait trainer” with “test”, “measure”, “patient-report”, self-report”,
“parent-report” and “judgement-based”. The search was aimed at identifying studies
describing, validating or utilizing judgement-based measures and that met the following
criteria: 1) published in English between 1975 and 2018; 2) applicable for children and
youth; 3) administered via self-report, proxy-report or interview; and 4) assistive device use
during ambulation (walker, cane, crutches, gait trainer) was specifically asked or could be
considered with responses based on the administration instructions. In addition to
judgement-based measures of ambulation, multi-dimensional scales of function were
evaluated for inclusion if ambulation-related items were included. Disease-specific measures
were also included if inclusion criteria were met. Lastly, consistent with the Guide to
Physical Therapist Practice 3.0 (American Physical Therapy Association, 2014), we
considered only assistive devices for ambulation listed as “Aids for Locomotion” (e.g.
walkers, crutches, canes, gait trainers) and have excluded orthotics, prosthetics, and seating
and positioning technologies. Capacity measures completed via direct testing measuring
time, speed, distance or gait characteristics were also excluded.

Studies with the identified measures and the tests and measures themselves were reviewed
by the authors of this article for final determination of inclusion or exclusion in the scoping
review. Instrument details including intended population, administration method, and
respondent(s), item content, type of device(s) allowed, and response options were compiled
in table format. Item content was categorized and response scales grouped by type by this
study’s authors. Reviews providing evidence of the psychometric properties of the measures
were compiled for reference.

The authors of this study include two physical therapists and one nurse each with more than
30 years of clinical practice, program evaluation, and/or research experience examining
mobility and health care outcomes for children with disabilities.
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RESULTS OF REVIEW

Fifteen measures met the inclusion criteria for this review (Table 1). Two measures, the
Caregiver Priorities & Child Health Index of Life with Disabilities (CPCHILD) (Narayanan,
Fehlings, Weir, Knights, Kiran, & Campbell, 2006) and Abilico-Kids (Caty, Arnould,
Thonnard, & Lejeune, 2008) had no instruction or item content specifying assistive devices
but were included as these measures are specifically intended for use with children with
disabilities. Two other measures, the Gillette FAQ (Novacheck, Stout, & Tervo, 2000) and
the Mob Ques (Van Ravesteyn, Scholtes, Becher, Roorda, Verschuren, & Dallmeijer, 2010a;
van Ravesteyn, Dallmeijer, Scholtes, Roorda, & Becher, 2010b), did not have assistive
device items but instructs respondent to rate items with assistive device use if applicable.
The remaining 11 measures included specific items regarding assistive device use during
ambulation or included specific question(s) about device use.

Most measures grouped assistive devices (e.g. walker, cane, crutches; crutches, two canes)
and only the CP-CAT LE (Tucker et al., 2008, 2009) assessed gait trainer use. Item content
categories included Surfaces, Steps/Stairs, Dual Task Performance, Negotiation of the
Environment, Distance, and Time. Item content were displayed in varying formats including
full sentences or questions, phrases or as part of a list of activities. Table 1 provides
information on the intended population and respondents, administration format, general item
content and assistive device use specifications for each of the identified measures. Table 2
provides additional information regarding item content categories and sample items.

One measure was described as child or self-report only, the Spinal Cord Independence
Measure Self-Report for Youth 111 (SCIM-SRIII) (Mulcahey et al., 2016). Three measures,
the Mobility Questionnaire (MobQues) (Van Ravesteyn, Scholtes, Becher, Roorda,
Verschuren, & Dallmeijer, 2010a; van Ravesteyn, Dallmeijer, Scholtes, Roorda, & Becher,
2010b), the Child-Health Assessment Questionnaire (CHAQ) (Singh, Athreya, Fries, &
Goldsmith, 1994), and the CP-CAT (Tucker et al., 2008) were described as parent-report
only. Five measures were described as self- (child) and/or parent-report including the
Abilico-Kids (Caty, Arnould, Thonnard, & Lejeune, 2008), the CP-CHILD (Narayanan et
al., 2006), the Gillette Functional Assessment Questionnaire (Gillete FAQ) (Novacheck,
Stout, & Tervo, 2000), the PROMIS-Physical Function-Mobility (Amtmann, Cook, Johnson,
& Cella, 2011), and the Pediatric Outcomes Data Collection Instrument (PODCI) (Daltroy,
Liang, Fossel, & Goldberg, 1998). Lastly, five measures were reported as “other proxy”,
administered via clinician observation and/or interview with the child and/or parent report
measures. These included the Functional Mobility Scale (FMS) (Graham, Harvey, Rodda,
Nattrass, & Pirpiris 2004), the PEDI (Haley Coster, Ludlow, Haltiwanger, & Andrellos,
1992), the PEDI-CAT (Haley, Coster, Dumas, Fragala-Pinkham, & Moed, 2012), the School
Function Assessment (SFA) (Coster, Deeney, Haltiwanger, & Haley, 1998), and the Wee-
Functional Independence Measure (WeeFIM) (Msall et al., 1994). Administration methods
for all of these measures included completion by the respondent or via interview recorded on
paper, computer, or iPad.

Four measures included assistive device use within the response scale options including the
Top Down Motor Milestone Test (TDMT) (van der Putten, Vlaskamp, Reynders, & Nakken,
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2005), FMS (Graham et al., 2004), FAQ (Novacheck et al., 2000), and MobQues (Van
Ravesteyn et al., 2010a; 2010b). Table 3 details the type of response scale and specific
response options for each measure. Five of the measures used “Difficulty” for the response
scale and four measures used “Assistance”, while three other measures had scales for both
Difficulty and Assistance and one measure used consistency of performance to assess
mobility. Most measures provided definitions for the rating scale options, while others did
not. None of the measures included all types of devices, surfaces, dual tasks, distances, and
environments to represent a comprehensive continuum of easy to hard items for children of
all abilities. Reviews of the psychometric properties of the identified measures vary in
number and content. Table 4 provides a reference list of reviews for the identified measures
for those interested in evidence of the psychometric properties.

DISCUSSION

Physical therapists commonly provide intervention to children and youth who use assistive
devices for ambulation. A comprehensive judgement-based measure which specifies a
variety of ambulation devices and is responsive to functional changes in ambulation is
important for clinical practice. The objective of this scoping review was to identify
judgement-based measures for children that assess ambulation with assistive device use and
examine item content and response options to aid in expansion of the Pediatric Evaluation of
Disability Inventory Computer Adaptive Test (PEDI-CAT) Mobility Domain.

One in six children with CP (Novak, Smithers-Sheedy, & Morgan, 2012) and more than half
of adult patients with an incomplete spinal cord injury (Saensook et al., 2014) use an
assistive device for ambulation. In addition, gait trainers are used by 10% of children with
disabilities who use wheelchairs as a primary means of mobility (Peredo, Davis, Norvell, &
Kelly, 2010). Of the measures identified, few had the use of assistive devices specified
within items and only one measure separated assistive devices by type within items. This
lack of detail limits the ability to measure change over time such as progressing from using a
walker to crutches or a cane.

In a review of potential outcome measures for children with cerebral palsy who use gait
trainers, Livingstone and Paleg (2015) identified 12 clinical assessments, of which three, the
PEDI (Haley et al, 1992), WEE-FIM (Msall et. al, 1994) and SFA (Coster, Deeney,
Haltiwanger, & Haley, 1998) were judgement-based measures. The PEDI was suggested to
have the best evidence of reliability, validity and clinical utility for use with children who
used gait trainers (Livingstone & Paleg, 2015). The PEDI, however, does not specify
walking or a specific device within mobility items, but rather, uses the verb “moves”,
allowing the respondent to choose the method of mobility and whether a device is
considered. Use of the Top Down Motor Milestone Test (van der Putten et al., 2005),
developed for use with the MOVE curriculum (Capone, Hoopes, Kiser, & Rolph, 2007), is
scarcely reported. The measure was designed to be used with the Rifton© gait trainer
(Livingstone & Paleg, 2015), however, only two of the movement skill ambulation items
included can be accomplished with a gait trainer (“walks forward” and “walks backward”).
The PEDI-CAT version 1.4.0 (Haley et al., 2012) Mobility Domain contains 10 ambulation
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items which include assistive devices; however, the devices are grouped together (“walker,
cane or crutches™) and there is no item content for children who use a gait trainer.

Two additional possibilities for evaluating the effects of physical therapy intervention on
ambulation performance with an assistive device may be the Canadian Occupational
Performance Measure (COPM) (Law, Baptiste, McColl, Opzoomer, Polatajko, & Pollock,
1990) and Goal Attainment Scaling (GAS) (Cusick A, Mclintyre, Novak, Lannin, & Lowe,
2006). These outcome assessments depict a client’s self-perception of performance with
everyday activities and thus, could be used to measure and document ambulation with an
assistive device if specified. While these measures are appropriate to measure change in
individual patients, because the goals are individualized, they cannot be aggregated to
evaluate outcomes for groups of children.

A physical therapy plan of care may include goals that specify progressing from a more
supportive assistive device to a less supportive device for ambulation or changing from a less
supportive device to a more supportive device to improve function or independence. In
general, item content in the identified measures referred to time, distance, and/or speed,
surfaces (e.g. level, stairs), environmental negotiation and dual task performance during
walking. Item overlap was apparent between measures, supporting content validity. There
does, however, appear to be opportunity to build from the existing items to further define and
delineate measurement properties such as distance, time, and speed with use of a specific
device.

A review of existing measures and item content is a common approach in the development
or refinement of a measure to develop an item bank (Ruo, Choi, Baker, Grady, & Cella,
2010; Carlozzi et al., 2016; Dumas, Fragala-Pinkham, & Haley, 2010; Dumas, Fragala-
Pinkham, Haley, Coster, et al. 2010). A comprehensive search can yield a wide array of
potential items and ensure content validity (PROMIS Standards, 2012). The PEDI-CAT is a
judgement-based measure used to identify functional delay, measure change in function over
time for an individual child and/or to evaluate group progress in program evaluation or
research across all pediatric diagnoses, conditions and settings (Haley et al., 2012).
Computer adaptive tests, such as the PEDI-CAT have the advantage of individualizing tests
as they use a computer algorithm to select items from a large item bank that are targeted to
the individual child (Hambleton, R.K., 2005). In addition, items can be added to a CAT
formatted measure using a calibration study and adjusting the algorithm.

The PEDI-CAT (Haley et al, 2012) Mobility domain currently includes 10 items specific to
the use of assistive devices for ambulation. These items combine “walker, cane, and
crutches”. It became evident through this review that in general, content for functional
mobility with a walker, cane, or crutches is covered, however, separating by device type
similar to the CP-CAT (Tucker et al., 2008), and SCIM-SR-Youth (Mulcahey et al., 2016)
may be useful. This appears to be a clinically meaningful distinction to measure change for
children who may shift from a more or less restrictive type of device during their lifetime
and would appear to have the potential to improve measurement sensitivity.
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Response scales for the identified measures included “Difficulty”, “Assistance” or both, for
13 of 16 of the measures. It was noted that the options were not always clearly defined. The
PEDI-CAT uses a “Difficulty” scale but combines level of difficulty with assistance, time
and effort. For example, for the PEDI-CAT response options, “Hard” is defined as “the child
does with a lot of help, extra time, or effort” and “Easy” is defined as “the child does with no
help, extra time or effort, or child’s skills are past this level” (Haley et al., 2012). With a
response scale, that combines these concepts, it creates uncertainty as to a child’s progress.
Despite this limitation, the PEDI-CAT Mobility domain has been shown to discriminate
functional abilities of children with disabilities who walk with devices from those who use
wheelchairs as a primary means of movement transportation (Dumas et al., 2015).

Responsiveness of the PEDI-CAT Mobility domain has been demonstrated in a sample of 66
children admitted and discharged from a post-acute care hospital, but responsiveness of the
specific mobility device items is not known (Fragala-Pinkham et al., 2016). During inpatient
rehabilitation, in general, children are making rapid progress but measuring progress in
children who are progressing more slowly yet demonstrating gains that are relevant to the
child and family (such as progressing to the use of loftstrand crutches instead of a walker
since crutches are lighter and easier to transport in a car or to maneuver in tight spaces) is
also important. Further consideration and development of a clear and sensitive response
scale is warranted to accurately document a child’s mobility function and progress with
intervention.

Implications for Practice

Clinicians may find this review a resource for identifying and evaluating judgement-based
measures of ambulation with assistive devices; improve objectivity in content and
description in therapy documentation; and for describing present levels of performance
needed in writing Letters of Medical Necessity for assistive devices.

Directions for Further Research

Following this review, additional steps for item bank development are necessary. Focus
groups with physical and occupational therapists who work with children who use assistive
devices will allow for the identification and confirmation of needed item content and
identify setting-specific, environmental, age-specific, and cultural considerations for new
item development. After new items have been developed, cognitive interviews with
additional therapists will assure item clarity and identify wording ambiguity and the need for
qualifiers (PROMIS Standards, 2012).

When a final revised item bank is created, a calibration study with a large sample of children
who use walking devices will be conducted to allow different subsets of questions to be
selected for administration and scored on a common scale. In the development of the current
PEDI-CAT, three walking device items were not included in the final item bank due to high
Differential Item Function and item misfit calculations. These items were: ‘Opens/closes
door to enter/exit home while walking with walking aid’; ‘Using walking aid, walks quickly
indoors’; and ‘With walking aid, walks fast enough to cross two-lane street safely’(Haley et
al., 2012). These items as well as new items should be reviewed to determine if the items are

Phys Occup Ther Pediatr. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Dumas et al. Page 8
functioning as intended or if they need to be reworded to represent the content differently.
The scoring metric should also be reviewed to determine if there are gaps in the scale.
Expansion of the PEDI-CAT Mobility domain Walking Device content area appears
warranted.
CONCLUSION

This scoping review highlights limitations in the available number of standardized
judgement-based measures for assessing typical performance of ambulation with an assistive
device for children and youth. The 15 measures identified have general content regarding the
use of an assistive device, but content is limited as evidenced by the similar item content
within each of the measures and the use of assistive devices is often not depicted within
items. Response options are not well-defined and thus, may diminish the sensitivity of the
measures as respondents may not be able to distinguish between options. A comprehensive
yet practical judgement-based measure with item content and responses that are well-defined
and responsive for measuring a child’s ambulation with an assistive device will be useful in
clinical practice, research, and program evaluation.
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