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Measuring Pediatric Physical Function
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Summary: Most pediatric orthopaedic interventions are
intended to improve or preserve physical function, yet
their outcomes have been assessed using primarily surro-
gate measures (e.g., radiographic indices) that may not
accurately represent patients’ function. Physical function
may be more appropriately measured with activity-based
scales, but these have been infrequently applied in surgi-
cal studies. The purpose of this study was to identify
existing activity-based physical-function scales appropri-
ate for pediatric orthopaedics, to present criteria useful
for scale selection, and to discuss the special problems of
measuring physical function in children. Twenty-one

scales relevant to pediatric orthopaedics are described
according to their target population, purpose, method of
administration, content, and quality of standardization.
These scales have been further classified according to a
new taxonomy. The unique aspects of measuring physical
function in children are discussed and include the effect
of age and development, method of reporting, and ques-
tion formats. Standardized measures of physical function
based on physical-activity ability exist and should be used
more frequently to assess pediatric orthopaedic interven-
tions, Key Words: Measurement—Orthopaedics—
Outcome assessment—Physical function.

Most pediatric orthopaedics treatment strategies
are intended either to reduce existing physical dis-
ability [which has been defined as limitation in
physical activity (65)] or to prevent future physical
disability. Orthopaedic surgeons, however, have re-
lied primarily on surrogate measures of physical
function (e.g., range of motion and radiographic
measurement) to assess the effectiveness of inter-
ventions. Surrogate measures are popular because
they are easy to use, bear immediate relevance, and
appear to be reliable. However, surrogate measures
are not necessarily reliable (69), and more impor-
tant, may not accurately represent changes in phys-
ical disability [e.g., despite radiographic curve cor-
rection in children with spina bifida, walking ability
may decrease (40)). Thus, although surrogate mea-
sures may be important in day-to-day clinical man-
agement, physical-function measures based on ac-
tivities are arguably the most cogent outcomes of
orthopaedic interventions.

Many activity-based physical-function scales ca-
pable of assessing the effects of clinical manage-
ment have been developed in the rehabilitation field
but have not been widely used by orthopaedic sur-
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geons. Surgeons’ infrequent use of such scales may
be attributed to a lack of awareness of the existence
of appropriate scales, difficulty obtaining scales, or
unfamiliarity with the factors to be considered in
selecting scales. In addition, because measurement
of pediatric function has many special problems,
such as the impact of growth and development,
which few of the existing scales have completely
addressed, surgeons may have deemed these scales
inadequate for inclusion in clinical practice or re-
search.

The purpose of this article is to aid surgeons in
using activity-based measures by (a) cataloguing ac-
tivity-based pediatric physical-function measures
with direct application to pediatric orthopaedic
practice; (b} explaining the options relevant to se-
fection of appropriate scales; and {c) discussing
some of the special problems of measuring physical
function in pediatrics.

Physical function is defined in this article as the
ability to use the musculoskeletal system to interact
with the environment in a purposeful way for the
performance of activities of daily living, mobility
(e.g., manual dexterity, transfers, ambulation), and
leisure activities (16,42). Physical function is a dis-
tinct subcomponent of more global health measures
such as functional status (16), health status (1,42,
52,56), and quatity of life (42,63). Because of the
nature of orthopaedic interventions, the physical-
function components of patients’ status is the most
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likely to be affected and therefore is the focus of
this article. '

Standardization refers to the reliability, validity,
and the responsiveness or discriminative ability of a
measure. Reliability (reproducibility or consis-
tency) is the degree to which the scale will yield
similar answers when the measure is repeated (60).
Validity (or accuracy) is the extent to which the
scale measures what it is intended to measure.
Scales intended to evaluate change must also be
able to detect clinically important change, which is
termed responsiveness (or sensitivity). Scales in-
tended to measure patients’ status must be able to
classify subjects correctly, which is termed discrim-
ination and is quantified in terms of specificity and
sensitivity (51).

METHODS

Physical-function measures were identified for
review from three sources: a computerized litera-
ture search, the experience and resources of au-
thors and colleagues, and the reference lists of pub-
lications identified using the first two strategies.
The computer searches were conducted using the
MEDLINE Index for the years 1984 to March 1993
and the allied health literature from 1984 to Febru-
ary 1992.

Scales were included in the review if the primary
intent of the scale was to quantify activity-based
physical function. Scales were excluded if they
were developed for aduit populations without spe-
cific documentation of pediatric application or were
developmental milestone inventories (assuming a
‘‘normal’’ developmental sequence). Developmen-
tal scales have been extensively reviewed else-
where (8,12-14,20-22,27,43,44,58,61,62); however,
one example has been included in the Appendix to
promote an understanding of where these scales fit
into the taxonomy.

RESULTS

The literature review identified 147 articles. The
vast majority of the scales focused on developmen-
tal assessment (e.g., Hughes Basic Gross Motor As-
sessment), psychiatric or behavioral assessment
(Child Behavior Check List), and intellectual apti-
tude (Weschler Scales, [llinois Test of Psycholin-
guistic Abilities), as has been previously reported
(32). Twenty-one scales relevant to pediatric ortho-
paedics remained after exclusions: 13 were devel-
oped primarily for a pediatric population; four are
adult scales modified for a pediatric population; and
four are adult scales that have not been modified for
children but have been used 10 measure pediatric
physical function. These 21 scales are presented in
the Appendix; however, the Appendix is not ex-
pected to be exhaustive. -

For ease of use, the Appendix is subdivided into
three sections: scales for children with neurological

impairments, scales for children with arthritis, and
scales that are not specific to any disease (also
called generic scales). Within cach section, the
scales are listed according to a taxonomic classifi-
cation. Column 1 lists names of the scales and pro-
vides references intended to assist the reader in the
further investigation of pertinent scales. In several
cases, a publication of the original scale develop-
ment was not found; thus, the reference cited may
be not the original author but a secondary source
that presents a sufficient degree of detail for those
interested in pursuing this scale further. Columns 2
to 7 are intended to aid surgeons in choosing among
the available scales by describing the scales accord-
ing to criteria that should be considered in the se-
lection of appropriate scales and are described in
detail in the following paragraphs.

Purpose of the measure

Column 2 discusses the intended use of the mea-
sure. Scales may be discriminative (distinguish be-
tween groups of patients), evaluative (detect
change), or predictive (forecast the results of sub-
sequent evaluations) (28). In clinical practice, sur-
geons are most often interested in evaluating the
effect of interventions and thus predominantly seek
evaluative scales. A scale developed for one pur-
pose is not necessarily valid if used for a different
purpose or population.

Domains, format, and scoring

Column 3 lists the functional domains that the
scale covers, the format of the questions (e.g., vi-
sual analog or categorical), and how the questions
are scored and aggregated. In some instances, full
information was not available.

Population

Column 4 describes the population(s) on which
the scale has been applied. Note that a scale’s dis-
criminative ability may be specific to the age or
disease group for which it was developed. The mea-
sure must also be capable of scoring the full range of
ability and disability expected in the study popula-
tion.

Method of administration

Column 5 describes the details of administering
the measure, including by whom (e.g., clinician or
self-administered), how (e.g., observation or inter-
view), to whom (e.g., child, parent, or proxy re-
porter), and the time and special equipment require-
ments.

Standardization of the measure

Column 6 contains details of the published reli-
ability, validity, and responsiveness testing of the
scales. The specifics of each scale’s standardization
testing can be found in the references cited in the
Appendix and should be reviewed before selecting a,
scale (9,46,60,68,69). One must seek a scale that
offers sufficient standardization, bearing in mind
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that few, if any, scales have been completely stan-
dardized and that use of untested or inappropriate
outcome variables will decrease the likelihood of
detecting clinically important differences.

Taxonomic classification

Column 7 classifies the scales according to a new
taxonomy (organizational framework), and the clas-
sification number is recorded in brackets in the Ap-
pendix. The taxonomy was created to simplify func-
tional scale selection for surgeons and clinical re-
searchers and is shown in Table 1. Under the
taxonomy, scales are first classified by whether
they are direct or indirect measures and then as
capability or performance measures.

Direct measures are scored on the basis of per-
sonal observation of an activity or behavior. Indi-
rect measures are scored on the basis of reported
activity or behavior. Capability measures assess
what the child can do. Performance measures as-
sess what the child does do. Finally, indirect mea-
sures are further subdivided according to method of
administration into self-report scales and inter-
viewer-administered scales.

Examples of physical-function measures of each
of the four main types are as follows. The play-
performance scale (31), which requires that a clini-
cian directly observe skills the child uses spontane-
ously in a normal play environment, is a direct-
performance measure (1.1). Clinical gait assessment
requires a clinician’s direct observation of what the
child is able to do when it is demanded of him/her,
and thus is a direct-capability measure (1.2). The
Klein-Bell ADL scale is an indirect-performance
measure, because it is scored based on report of
previously observed spontaneous activity in a nor-
mal environmental context (2.1). Finally, surveys of
what the child can do under hypothetical circum-
stances (often ideal circumstances) are indirect-
capability measures (2.2).

Direct methods may be considered more valid be-
cause they eliminate the biases of the reporter but
may be sensitive to eavironmental changes and are
rarely practical. Indirect methods offer enhanced
feasibility, may have greater consistency of admin-
istration, and if self-administered, eliminate inter-

TABLE 1. Physical function measure taxonomy®

1. Direct measurement (clinical observation)
1.1 Performance based (does do)
1.2 Capability based (can do)
2. Indirect measurement (report of parent, patient, or proxy)
2.1 Performance based (does do}
2.11 Interviewer administered
2.12 Independent/self-administered
2.2 Capability based (can do)
2.2} Interviewer administered
2.22 Independent/self-administered

2 Scales must be selected on the basis of their purpose and
population. It was not feasible to put this into the taxonomy, as
there is considerable overlap in purposes and populations.
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viewer bias. The difficulties inherent in self-report
measures include uncertain comprehension or inter-
pretation of the questions and response bias (59).

Capability measures have the advantage of poten-
tially measuring all children in a consistent setting
and being able to determine their best ability, but
findings may not relate to their community func-
tion. Performance measures may better reflect their
usual physical function by taking into account the
child’s usual social, environmental, and emotional
settings, but improvement in performance may lag
behind improvement in physiologic parameters and
capability (e.g., a child may have the required range
of motion to climb stairs and be capable but not yet
perform the activity at school).

DISCUSSION

Physical-function measures are infrequently used
by pediatric orthopaedists, possibly because of lack
of awareness of existing scales, limited availability
of the scales, difficulties in making appropriate se-
lections, or because of the special problems inher-
ent in the measurement of pediatric function. The
identification and description of 21 scales that are
potentially appropriate for pediatric orthopaedics
attempt to address the-first two obstacles. We hope
the taxonomy presented in this article and the dis-
cussion of criteria for scale selection will aid sur-
geons in choosing among the available scales. Fi-
nally, the special challenges of measuring physical
function in children must be addressed. Clinical ap-
plication of physical-function scales should offer
substantial benefits to research, provided there is
some recognition of the effects of age, growth and
development, the impact of the parent in reporting,
and the framing of questions and response options.

Age, growth, and development

Prime considerations when evaluating the appro-
priateness of a pediatric scale for a specific popula-
tion are the age for which the scale is applicable and
the effect of development on sequential scores. Due
to development, age has a distinct impact on ability
to perform certain activities and on their relative
importance. For example, tricycle riding is an im-
portant part of physical function at age 4 but not at
age B, even though the motor skiils required are still
present.

At least two methods may accommodate for the
effects of age. First, a comprehensive scale may be
developed that covers physical function across all
age groups, such as the Rand Health Insurance
Scale. This method is simple because only one scale
is required for all children, but it may not be respon-
sive to clinically important change. A variation of
this method is to have a single scale but correct for
age or stage of development by dividing the child's
score by the maximum potential score for the
child’s specific age. For example, a 4-year-old
might have a maximum score of 100 points, whereas
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on the same scale, a S-year-old might have a max-
imum of 120 because of advanced motor skill level,
If a child scores 80 at age 4, has surgery, and sub-
sequently scores 96 at age S5 (both standardized
scores are equal to 80% of expected), then no im-
provement can be attributed to the intervention be-
yond that which would have occurred with devel-
opment, (Note, however, that the absence of a de-
cline may be a clinically important finding
indicative of success.) The process of age-adjusted
scores requires normative data on the populations
in question, and expected scores for disabled chil-
dren are rarely available.

The second option is to use scales that are appro-
priate for limited age groups. This, however, re-
quires multiple scales to accommodate various age
groupings and makes measuring the effect of an in-
tervention in children who cross over into a new age
category during the trial very difficult. Thus age-
specific scales are not recommended unless a trans-
lation between scales for different age groups has
been clearly determined.

Self, parent, and proxy report

If the decision has been made to evaluate physi-
cal function indirectly, then the source of informa-
tion must be selected: child, parent, or a proxy.
When the focus of the intervention and research is
the child, then the child should be the source of
information. Parent report is required for patients
whose communicative capacity is tmpaired by age,
iliness, or cognitive ability. Alternatively, proxy re-
port can be used and may be advantageous when
strong parental bias is suspected,

Context

The environmental conditions are particularly im-
portant when measuring physical function because
they define whether capability or performance is
being measured and affect the outcome (e.g., the
degree of motivation, environmental distractions,
and the presence of parents may significantly affect
children’s physical function). Additionally, physical
function can be measured in multiple ways depend-
ing on the wording of the questions. Questions may
ask about quality or quantity of function, each po-
tentially yielding a different outcome. For exampie,
physical function can be measured on a scale of
independence, which can be affected by physical
function, availability of supports, and willingness to
accept assistance. The social construction of child-
hood is such that most children have readily avail-
able supports and may also be willing to accept as-
sistance; therefore, independence measures may
overestimate children’s disability. Thus physical-
function measures should not be adopted without
consideration of contextual issues. Children’s abil-
ity to comprehend certain question formats (such as
visual analog scales) may also change as a function
of age and requires consideration.

In summary, this article has addressed the prob-
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lems of availability, difficulties in selecting appro-
priate measures, and conceptual and methodologi-
cal issues unique to measuring physical function in
children. Appropriate scales can be selected using
the references, standards, and taxonomy provided.
Clinicians are encouraged to include activity-based
function outcome measures in clinical and research
practice, provided that they evaluate the existing
scales carefully with regard to population, purpose,
and standardization,

Future research will be required to determine the
relationship between performance and capability,
the agreement between parents and children, and
the preferred context to measure physical function.
These issues do not have a single correct answer,
but none of the difficulties precludes the use of
these activity-based measures. Finally, because or-
thopaedic interventions are intended to improve (or
maintain) function, evaluations of surgical therapy
should include measures of physical function,
which can then be interpreted on the basis of clin-
ical expectations.
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APPENDIX
Purpose Domains, format, Method of Standardization Taxonomic class
Scale name of scale & scoring Population administration of measure (as per Table 1)
GENERIC MEASURES

Functional Burden of care; Degree of Adull scale Trained No patient data reported. Clinician
Independeace discriminative, assistance modified for ¢linician Developers state that face observation of
Measure for cvaluative reguired children 0.5-7 observation validity and reliability capability [1.2]
Children (provided by a yr oids (different were established in >50
{WeeFIM) caregiver or Generic sections (o be facilities but no
(14,41,48) assistive population dane by reference cited
eriginal ref. device) ypecialist Stated to measure
cited as (15} 7-point ordinal clinicians} performance, but

scale administration reguires
6 subdomains: clinician observation of
self-care, capability
sphincter According to Gowland
control, (14): adequate interrater
mobility, and excellent intrarater
locomotion. reliability: validity
communication, information not reported
social cognition Manual contains sufficient
1R guestions information for use, but
derived from no standardization data
previous scales 48)

Motar Control Motor control skills 113 items 2- to S-yr olds Clinician Validity: correlation with Clinictan
Assessment (not functional Mild to severe observation Physical Abilities observation of
(MCA) (5T) ability); evaluative physical 30-60 min score w .9 capability [1.2)

disubility (n = Reliabiliny ICCs:

16}, primarily intrarater = 0.99, for
neurologically interrater = 0.97
impaired)

Tufts Assessment  Physical function 3 domains: & yrs upward Clinician Iatrarater reliability using a  Clinician
of Motor and motor mobility, including ohservation videotaped assessment observation of
Performance performance; ADLs, and adults 1 hr, standard exceeded 0.85 (1CC) for capability {1.2}
(TAMP) (12) evaluative physical (celinbility equipment all domain/dimension

aspects of study # = 20 combinations

communication
32 items, divided
into 113 skills

adults and 20
children} (12}
(item grouping

Scoured on four study n = 206
dimensions: subjects 6-86
Assistance yrs of age (19)

(S-point ordinal
scale),
Approach (2
points), Pattern
(2 poiats), and
Proficiency (3
poiats)

Neurological and
musculoskeletal
disability

Factor analysis of data on
206 subjects used to
determine empirically
item groupings: dynamic
balance, fasteners,
ambulatjon,
manipulation, mat
mobility, typing,
grasplrelease (19)

(Continued)
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Purpose * Domains, format, Method of Standardization Taxonomic class
Scale name of scale & scoring Population administration of measure (as per Table 1)

Klein-Bell ADL ADL function; 6 domains: All ages Clinician Validity: discriminated Clinician
scale (14,33, evaluative, dressing, Test population observation between normal and CP observation of
36,37); original discoiminative bathing/hygicne, {0 CP and 10 ~!l hto subjects p < 0.001 capability [1.2}
adult scale cited elimination, normals administer all  Reliability for § children
as (29,30 functional items interrater ICC = 0.99,

mobility, test—retest (CC « 0.98
cating, Responsiveness: greater
emergency change in normals than
communication CP (p = 0.08) and agree-
170 skills items ment with parental
Scores: able, ratings of change gave
unable, N/A corrected k = 0,77
Includes age According to Gowland
norms beside (14): excellent content
each question validity and reliability,
More upper adequate construct
extremity validity and
function items responsiveness
than lower These conclusions were
supported by Law (36)

Barthel Index Activities of daily ADLs Applied to adult  Expert clinician  According to Law (36): Clinician
(14,36). Original living; Ordinal scale and adolescent observation Excellent content validity, observation of
ref. cited as discriminative, chronically 1 h to complete construct validity, inter- capability [1.2)
39) predictive, disabled and intrarater reliability

evaluative paticnts CQood responsiveness
Poor manual and internal
consistency
According to Gowland
(14y
Adequate content validity,
criterion validity, inter-
and intrarater reliability
Poor manual
1 No normative data
: Karnofsky Scale Global rating of Based primarily Undefined Physician Weak ¢vidence for validity  Physician report
(23,25,45) physical capacity; on mobility cancer report demonstrated by aof capability
evaluative, level population 2 min comparing measure with [1.2]
predictive Scoring: 0-100 in (generally ather clinical critetia Note: because of
[0-unit Guttman poor Reliability: achieved 29 the question
intervals description of and 35% agreement wording it is
samples) between raters possible that
Previous reviewers performance
concluded that the scale was reported
is not appropriate for by some.
children, particularly
preschnaoiers, and that it
is bnable 1o predict
recurrence in brain
tumor pediatric patients
(45)

Vineland Developmental 4 domains; 0-18 yrs Trained Reliability and validity Interview of
Adaptive Asscssment Tool communication, Normative data cliniciaa reporied by Gowland to parent
Behavior Scales  Included as example daily living based on a interview of be excellent measure of
(14). Onginal of developmental skills, large sample parent performance
ref. cited as scale clagsification socialization, of disabled 20-90 min (2.11}

(55) and motor skills children
(impairment)

Quality of Quality of life; 3 domains: Adult 100l Interview Moderate construct Interview-administered
Well-being (47). discriminative, mobility (5-level applied to administered validity assessed by measure of
Original ref. evaluative ordinal scale), children to parents or comparing QWB o performance
cited social activity 25 boys and 19 patient PFTs and exercise 201}
as (4) (S-level ordinal girls with CF depending on tolerance: QWB/FEV,

scale), physical  Ages 7-36, mean age r=06

activity (4-level 16.5 * 6.9 yrs QWB/FEF 5 750 r = 0.5

ordinal scale) QWB/PEFR r = 0.4
Scores weighted QWB/Vo, max r = 0.6

according to

population

preferences
Similar to Rand

Health

Insurance Scale

° (Continued)
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Purpose Domains, format, Method of Standardization Taxonomic class
Scale name of scale & scoring Population administration of measure (as per Table 1)

Canadian Evaluative Domains: Not age specific  Clinician No evidence of validity or  Interview
Occupational Subjects generate self-care, Developed for administered reliability included (14) measure of
Performance their own jtems productivity adults and Items capability and
Measure Useful for and leisure applied to spontancously performance

(COMP) comparison within  Dimensions: children elicited from [2.11 & 2.21]
14,34.35) individual patients importance of cach patient
rather than activitics, level Interview of
between patients of performance parent or
& satisfaction child
with Considers
performance environmental
Scoring: demands
10-category
ordinal scales

Pediatric Physical Funclion & Domains: Chronically ill Parent report Concurrent validity: Parent report of
Evaluation of Independence self-care, and disabled 20minta 1l hto moderately high performance
Disability Measure; mobility, social children complete correlations with Battelle (212
Iaventory cvaluative function 0.5-7 yts old Developmental

{PEDN) Expert reviewers Scoring [nventory Screening Test
development preferred to class dimengsions: for self-care and mobility
edition the tool as functional domains but not socia!
(10,17,18) discriminative capability, function domains (10)
rather than caregiver Significant differences
evaluative (17) assistance, between normals and
environmental disabled samples (10)
modifications Content validity and
Scared reliability studies are
able/unable for currently underway, but
197 functional uapublished normative
skill itemsy, 6 data (sample of 412) not
ordinal yet published (10)
responses. for Manual (38} includes a
20 caregiver detailed report of
assisirnce standardization, which is
items, 4 adequate in al) areay,
types of discussion of scaling
environmental methods, describes
modifications calculation of
for 20 jtems standardized scores
Play Performance  Play; evaluative Concepts based 1-16 yr olds Parent report Interrater reliability Parent reporn
Scale (31,32) on Karnofsky's  Brain tumors <5 min to (mother vs. father) r = measure of
Scale (n =98 complete 071,n = 4) performance
Based on active oncology Construct validity: [2.12]
play, quiet patients, § detected significant
play, degree of 4.71 yrs of differeace between
physical age; 29 patients and siblings, and
{imitation, siblings, significantly related to
degree of 8.76 = 4.42 global measure of
independence yrs; 40 perfarmance from nursce
Scored 0-106 in normals, and researchers (r =
10-paint 8.59 £ 498 0.75and r = 0.92,
increments yrs) (32) respectively) (32)

Rand Health Physical activity; 4 domains: Ages 0-13 yrs Researcher Construct validity: Parent report
Insurance discominative mobility, (n = 2,152 asdministered comparison of HIS measure of
Study Scale physical children in 6 Pacent report classification of performance
(HIS) (6, activity, role U.S. cities) (7) able/disabled with 11 (2.12)

activity, and Ages 416 yrs other scales showed
self-care (n = 3,294 significant differences for
Children's tool children in all 11 scales; however,
similar 10 AIMS Ontario) (4) actual differences were
@ Healthy small and the sample
populations large
(n = 156 Found a 57/1,000
pediatric prevalence of disability
trauma ()]
Survivors age Wesson et al. found the
8.7 £ 4.4) (64) HIS not to be able to
discriminate severity in a
trauma population (64)
Administration manual (6}
{Continued)
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Purposc Domains, format, Method of Standardization Taxonomic class
Scele name of scale & scoring Population administration of measure (as per Table {)

Childhood Health  Functional status; 8 domains: JRA (n = 62) Parent or No documentation of Parent or
Assessment cvaluate dressing & 1-19 yr olds patieat validity or reliability in self-report of
Questionnaire functional status grooming, Derived from an self-administered children capability
(CHAQ) (53,54) arising, cating, agult tool 19 min Responsiveness: CHAQ [2.22]

walking, was i significant
hygiene, reach, predictor of parents’
grip. and global rating of change
activities p <002

4-point ordinal Report that *‘parents are
scale for each reliable proxy reporters
item of their children’s

Unusuel method functional status’’ but no
of aggregation data or refercnice are

provided to support this
DISEASE SPECIFIC—NEUROCLOGICAL®

Gross Motor Grass molor 85--88 items Cercbral palsy Trained Yalidity: moderate Clinician
Function abilities; Gross motor skills {n = 11)) and clinician correlations with observation of
Measure cvaluative, Assesses the acut¢ head obscrvation clinicians’ judgments capability [1.2}
(GMFM) discriminative quantity of skill injuries (# = Highly Reliability: intrarater
(49,50) capability not 25) (control structured correlations >40.92,

quality subjects were assessment interrater correlations
4-point ordinal 34 normals <S5  Time estimated >0.87
scale per item vrs old) et >1h Responsiveness: significant
Items equally difference in scores of
weighted within subjects who had
dimension changed and no
Domains: lying, significant difference in
sitting, crawling the scores of patients
& kneeling, whose parents rated
standing, and them as unchanged
walking- running- Manual (49) includes a
Jjumping detailed report of
Scoring clearly standardization, which is
dexcribed with adequatc in all areas
examples

Gross Motor Qualitative aspects Assesses the Cerebral palsy Trained Content validity assessed Clinician
Perfarmance of gross motor quality of clinician as good by expert rating: observation of
Measure function: capability observation mean rating = 4.0/5.0 capability [1.2]
(GMPM) (2.3} evaluative Domains: Uselulness as an

alignment, evaluative tool: mean

coordination, rating = 4.2

dissociated Further work in progress

movement, Note: developers define

stability, weight performance as what the

shift child does when

Tapairment observed in the clinic,

which equates to
capability by our
terminology

Seated Postural Seating function Postural 1-19 yrs of age Clinician Report face validity but no  Clinician
Control alignment = 22 Neurologically observation details of methodology observation of
Measure items impaired (n = 20 min Reliability: interrater « capability [1.2]
(SPCM) (11 Funetional 45) 3- or 4-level statistics; 0.45 for

movements = ordina) scale alignment, and 0.85 for
12 items for each item function
Test-retest reported s r =
0.35 for alignment and
0.29 for function (poor)

Children’s Adaptive behavior; 5 subdomains: 5-11 yr olds Trained psycho- According to Gowland lnterview-administered
Adaptive discriminative, language, Developmentally educational (14 measure (not
Behavior evaluative independent disabled evaluator Excellent inter- and clear whether
Checklist function, family Interview of adequate intrarater performance
(CABS) (14) role child reliability or capability)
original ref, performance, 45 min Adequate content, [2.41 or 2.21]
cited economic construct, ang criterion
a5 (26) vocational validity

activity, and
socialization
Ordinal scale

J Pediatr Orthop, Vol. 15, No. 2, 1995
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Scale name

Purpose
of scale

Domains, format,
& scoring

Population

Method of
administration

Standardization
of measure

Taxonomic class
(as per Table 1)

Juvenile Arthritis
Functional
Assessment
Scale JAFAS)
(38)

Juvenile Arthritis
Functional
Assessment
Report {21)
For children:

JAFAR-C
For parents:
JAFAR-P

Juvenile
Arthritis
Self-report
Index (JASI)
(66,67)

Arthritis Tmpact
Measurement

Scules
(AIMS) (5)

Speed of physical
functioa;
discriminative

Note; development
selected only
those items that
could differentiate
between cases and
controly

Independent
performance of
activities;
discriminative

JRA physical
function;
evaluativc,
discriminative

Physical limitations;
discriminative

DISEASE SPECIFIC—ARTHRITIS?

10 items from
previous scales

Scored based on
time to
complete
activities
compared to a
criterion (1ime
for control
subjects + 2
S.D.)
0 = time <
criterion
[ = time >
criterion
2 = unable to
do

23 items

Scored based on
the frequency
with which the
child was able
to independently
perform the
activity during
the previous
week
0 = all of the
time
1 = sometimes
2 = almost
never

Domains:
self-care,
domestic,
mobility,
school,
extracurcicular

Scored on 7-point
Likert for each
item

2 dimensions:
physical
disability
(modified), pain

9 items (from the
origina) 45
items)

2-6 responsc
options per
item

JRA (n = T1) Clinician
Ages 7-18 observation
Polyarticular 10 min to
(35%), administer
pauciarticular
(579%),
systemic
(28%)
63 normal
contro}
subjects ages
7-17
Same as above JAFARC
with the interviewer-
addition of administered
parents to children
(JAFAR-P not JAFAR.P self-
dministered dministered
for controls) to parents
Intended for Self-report
juvenile 272 items
rheumatoid (current
arthritis version has
patients been reduced

Ages B-18 (n =
30)

Adult tool,
modified for
children with
Jjuvenile
arthritis {(n =
7

Ages 2-17 yry,
mean = 9.3
yrs (70% girls)
{97% white)

to 100 items)

Clinician
administered

Interview of
parents in a
clinic setting

Convergent veljdity: with
number of involved
joints r = 0.4, p =
0.003, with Seinbrocker
class r = 0.59, p =
0.0001, with disease
activity r = .32, p =
0.0}

High internal consistency:
Cronbach’s @ = 0.85

Reliability not reported

Found § items to vary
directly with age, but
cifect on overall score
was not statistically
significant

Construct validity:
differences between
patients and controls
(p < 0.00I)

No differences between
patients’ and parents’
reports (p = 0.54)

No significant age
correlation

Correlation of JAFAR
With JAFAS, child =
0.69, parent = 0.69
With Steinbrocker
function class, child =
0.49, parent = 0,60
With disease activity,
child = ~0.43,
parent = -0.42
With number of joints
involved, child = 0.44,
pacent = 0.49

Cronbach’s a, child =
0.85, parent = 0.93

Face validity assessed by
17 clinicians

Test-retest reliability
1ICC = 0.99 (67)

Validity assessed relative
to joint count and grip
strength with
correlations of 0.51 and
0.64, respectively (67)

Coulton ¢t al. state
attainment of convergent
validity; however, this
conclusion is not well
supported by data

Correlations with
diagnostic category =
0.24-0.26, and joint
count = 0.31-0.35

Discriminated between
active and nactive
disease groups at p <
0.01

Clinician
observation of
capability [1.2)

JAFAS-C
self-report of
performance
[2.32)

JAFAS-P parent
report of
performance
12.12]

Note: because of
the question
wording it is
passible that
capability was
reported by
some.

Self-report of
capability
12.21)

Interview
measure of
capability
(z.21]

2 See also WeeFIM, MCA, PEDI, TAMP, and COPM.
# See also CHAQ and COPM.
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