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Objectives

1. Review the ICF model and the impact on functional outcomes

2. Discuss patient client management outcomes in relationship to 
pediatric motor disability

3. Select an appropriate outcome measures for bodily function, 
activities, participation and personal factors
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Patient Client Management
1. Examination: 3 components

1. Patient/client history

2. Relevant systems review

3. Selecting  and providing tests and 
measurements

2. Evaluation

1. Clinical judgment made by a physical therapist 
based on data gathered from the examination

3. Diagnosis

1. A label encompassing signs, symptoms, or 
categories

4. Prognosis: Determining of improvement



2

5. Intervention
Conducting an reexamination

6. Outcomes: Several levels

Pathology (atypical for PT) 
Bodily Function/Impairment 
Activities/Functional Limitations
Disability
Patient/family satisfaction
Quality of life

Patient Client Management

International Classification of Functioning, 

Disability and Health (ICF) (WHO, 2001)

Cerebral Palsy

Bodily Functions

Muscle Hypoextensibility

Poor force production

Poor balance

Poor Endurance

Activities

Walking on slopes

Walking in crowds

Climbing on equipment

Participation 
Restrictions

Walking to classroom

Play during recess

Physical education

Personal Factors

Childõs attitude toward

being transported

Adult assistance

Equipment modifications

Environmental Factors

Distance to Playground

Crowded conditions

Purposes of Standardized  

Measures
1. Identify gross motor functional delay or bodily 

function dysfunction
1. Important for programs such as regional 

center/early intervention
2. Percentile of delay, age equivalent 

2. Document progressand developmental change in a 
specific time period

1. Planning of interventions

2. Compare rate of change from one episode of care to the 
next

3. Goal setting

3. Prediction 
4. Research Purposes

1. Gross Motor Functional Measure
Not to be used in isolation: as a supplement to a 

subjective and physical examination

Management outcomes

ÄRemediation of functional limitation

ÂChildõs and familyõs needs/characteristics

ÄPrevention of disability

ÄOptimization of patient/client satisfaction

ÂQuality of life issues

ÄPrimary or secondary prevention impairments

ÂStrength/ROM

ÂEndurance

ÂTone

Types of Measurement Tools  

Ã Screening

Ã Tests of Motor Function

Ã Comprehensive 

Developmental Scales

Ã Assessment of 

Functional Capabilities

Ã Quality of Life

Identify (Discriminate)

Alberta Infant Motor 
Scale 

Peabody

Prognostic (predictive)

Test of Infant 
Performance

Alberta Infant Motor

Scale
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Standardized Assessments

Ã Norm-referenced

ÄCompares individuals to 
group  

ÄStandardized point 
scores

ÄRequires diagnostic 
skills of examiner

ÄMaximizes differences 
among individuals

ÄSummative

Ã Criterion-referenced
ÄAbsolute criteria: 

Compares performance 
against criteria

ÄMastery of skills (or 
behavioral objectives) 

ÄDiscriminates between 
successive 
performances of one 
individual

ÄDepends upon task 
analysis

Reliability and Validity

Ã Reliability

ÄTest and retest reliability

Ä Inter and intra rater

Ã Validity: measures what it proposes to measure

ÄDiscriminate, evaluate, or predict

ÄConcurrent, content, and construct validity

Definitions

Ã Raw Scores: the total score 

Ã Standard Score: using raw scores, this score 

determines how far a score is from the mean

Ä IQ scores use standard scores with 100 as the average 

or mean

Definitions

Ã Age equivalent scores: provide an age score based 

upon the test results

ÄFor example: Peabody Test

ÄLocomotion Score: 3.6 years

ÄChildsõ locomotion score is the age equivalent of 3.6 

years

Definitions

Ã Percentiles: 

ÄA rank of 25th

percentile: scored 25 

out of a group of 100

Standardized Assessments

Ã Be aware of strengths, weakness, limitations and 

restrictions 

Ã Six criteria (Stangler)

ÄAcceptability

ÄSimplicity

ÄCost

ÄAppropriateness

ÄReliability

ÄValidity

ÂMeaningful change
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Considerations

Ã Haley

ÄConcept of disability and functional assessment 

incorporates

ÂSerious motor impairments are not always reflected by the 

level of functional limitations

ÂFunctional deficits may or may not lead to restrictions in 

social activities

ÂEnvironment, family, or contextual factors play an important 

role in the eventual level of disability

Â ICF Model

Motor Function Assessments

Bodily Functions/Impairments 

Need to assess?

ÄROM

ÄMMT

ÄSpasticity

ÄMovement Patterns

Bodily Functions 

Pathophysiology 

(CNS, JIA, MD) 

presents itself 

primarily in the 

muscular and 

skeletalsystem

Factors

Growth

Extensibility: ROM

Spasticity

Bodily Functions/Impairments

Ã Critical: Lab Values 

for Function

Ã Reveals a changing 

system

ÄSpasticity

ÂAshworth

ÂHypertonia Assessment 

Tool (HAT)

Jetwa, 2010
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Gross Motor Function Measure (GMFM) 

(Russell, 2000)

Ã Purpose: designed for use by pediatric therapists to 

assess change over time. Skills can be performed by 

a five year old  

ÄFirst measurement for quantifying change in cerebral 

palsy

ÄMeasures function 

Ã Target Population: Cerebral palsy or head injuries, 

5 months to 16 years 

Ã Type: criterion based observational measure

GMFM

Ã Test Construction: 

ÄReliability: intra 0.92 to 0.99

inter 0.87 to 0.99

ÄConstruct validity: responsiveness to detecting change 

over change

ÂSensitive to changes after 6 months and under 5 years of 

age (CP)

ÄAssesses function quantitatively not qualitatively

Ã Administrative

ÄObservation in five dimensions: lying, sitting, crawling, 

standing, and walking

Other populations

Ã Osteogenesis imperfecta (Ruck-Gibis et al. 2001)

Ã Lymphoblastic leukemia (Wright et al. 1998)

Ã Down syndrome (Russell et al. 1998)

Ã Neuromuscular issues

GMFM Admin

Ã Grouped on the rating form by test position

Ã Scored on a four point Likert scale

Â0= cannot do

Â1= initiates 10 percent of the task

Â2 = partially completes

Â3 = task completion

ÄSpecific descriptions on each item are found in the 

administration

ÄRequires training

GMFM Admin

Minimum equipment

GMFM-66: Same 

dimensions, but 22 

items eliminated 

(mostly in                            

lying position)

Item 36

On the floor: Attains sitting on 

small bench

0 = does not initiate sitting

1 = initiates sitting 

2 = partially attains sitting 

3  =attains sitting

NT = Not tested 

Generic Scoring Key

Initiates=completes less 

than 10% of task

Partially completes= 

completes >10% to less 

than 100%
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#58:Standing:lifts R foot, arms free, 10 secs.
Å 0= does not lift R foot, arms free

Å 1= lifts R foot, arms free, < 3 secs.

Å 2= lifts R foot, arms free, 3-9 secs.

Å 3= lifts R foot, arms free, 10 secs.

Scoring

Ã The score given is based on the best performance out 
of the 3 trials

Ã If undecided about what score to assign, choose the 
lower of the 2 possible scores

Ã Any item that has been omitted or that the child is 
unable (or unwilling) to attempt must be indicated as 
NT

Ã In the GMFM 88, NT items are scored 0, but in the 
GMFM 66, NT items are treated as missing data

GMFM

Ã Interpretation

ÄPercent score is calculated for each dimension

ÄTotal score is obtained by adding percent scores 

Ã Disadvantages

ÄQuantative not qualitative

ÂAlignment, posture, ROM loses, abnormal movement

ÄDoes not account for primary impairments

ÄOnly designed for progress over time

GMFM

Ã Used in children with CP to measure functional 

change over time

Ã Previous research with GMFM

ÄRhizotomy Studies

ÄStrengthening with CP

ÄNDT studies

ÄDrugs (botulinum toxin, intrathecal baclofen)

ÄPhysical therapy (including ambulatory aids & orthoses)

ÄHorseback riding

The GMFM-66 score is 

an interval-level measure 

of function where 

subjects are placed on 

an ability continuum 

ranging from 0 (low 

motor ability) to 

100 (high motor ability)

Interval level scoring 

makes comparisons of 

change over time more 

meaningful because a 

difference of, for 

example, 10 points 

means the same whether 

the child is at the lower 

end or the upper end of 

the scale

Identified items which did not òfitó the 
unidimensional construct- eliminated 22 
items (GMFM-66).
Items are now arranged in order of 
difficulty (empirical).
Response options within items are weighted 
according to difficulty.



7

Gross Motor Performance Measure 

(GMPM)

Ã Purpose: evaluate the quality of movement of 

children with CP. Used in conjunction with GMFM

Ã Target population: children with CP

Ã Type: Criterion-referenced observation

Ã Content: 20 items from GMFM matched with 

attributes

ÄAlignment, stability, coordination, weight shift and 

dissociation

GMPM

Ã Admin: minimum equipment, one hour

Ã Five point scale

Ä1: severely abnormal

Ä2: moderate abnormal

Ä3: mildly abnormal

Ä4: inconsistently normal

Ä5: dissociation

Ã Interpretation: Track change over time

GFPM

Ã Reliability: 0.92 to 0.96

Ã Validity: Correlation between GMFM and GFPM 

were inconsistent across age groups and diagnoses

Ã Advantages/Disadvantages: validate an 

observational measure of quality of movement 

Ã Difficult to score function 

Peabody Developmental Motor Scales 

(Folio and Fewell, 2000)

Ã Purpose: comprehensive sequence of gross and fine 

motor skills. Updated in 2000. Created to improve 

on existing instruments used for motor evaluation

ÄDetermine motor skill level

Ä Identify skills not developed or not in repertoire

ÄProgram planning

Ã Target Population: Birth to 83 months both able and 

atypical developing children

Peabody

Ã Type: individual administered test. Norm referenced

Ã Content

ÄTwo components: Fine and Gross Motor

ÄThree categories of skill: GM

ÂReflexes

ÂStationary

ÂLocomotion

Peabody

Ã Fine Motor: Three Categories

ÄObject Manipulation

ÄGrasping

ÄVisual Motor Integration

Ã Norms are provided for each skill, at each age 

level and total scores
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Peabody

Ã Administration

ÄGross and Fine Motor Quotient

ÄTotal Motor Quotient

Ä45 to 60 minutes

ÄBasal and ceiling rules

ÄNo specialized training though instructions must be 

given exactly as specified including presentation, 

verbal instructions

ÄScoring: 0, 1, 2 for each item 

Peabody

Ã Interpretation

ÄRaw scores are converted by using norm tables to 

normative scores

ÂPercentile rank scores

ÂStandard Scores

ÂAge-equivalent score

ÂScaled scores

ÂSoftware

Peabody

Ã Reliability:  Test/retest: 0.99

Inter observer: 0.99

Highly stable instrument

Ã Validity: Content/construct valid

ÄHigh concurrent validity: discriminate between disability 

and nondisabled

Ã Advantages: standardized, reliable and valid

Ã Disadvantages: kit does not provide all items 

necessary, not always clear in the instructions

Alberta Infant Motor Scales (AIMS)

Ã Purpose: observational assessment designed for 

therapists to measure gross motor maturation from 

birth to 18 months

Ä Identify delay/Screening

ÄMeasure motor performance over time

ÄMeasure small changes

ÄResearch tool to clarify efficacy of rehabilitation 

programs

Alberta Infant Motor Scales

Ã Target Population: birth to 18 months

Ã Type: Observational criterion referenced with 
normed percentile ranks

Ã Content: 58 items organized into prone, supine, 
sitting and standing

Ã Administration/Scoring

ÄObservational assessment with minimal handling

ÂSurface of weight bearing

ÂPosture

ÂWeight bearing

AIMS
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AIMS

Ã Scoring

ÄAchieved or not achieved based upon three criteria

ÄOne point for each item

ÄPercentile rank

Ã Reliability: 0.99 for test rests and inter-rater

Ã Validity: content, concurrent, predictive

Ã Advantages: early detection from the norm, 
minimizing the effects of dysfunction

Ã Disadvantages: Use of percentile ranking

ASSESSMENT OF 

FUNCTIONAL CAPABILITIES

What are functional capabilities?

Ã Contain mobility, transfer, self-care and social 

function

Ã Measurement of dimensions of assistance and 

adaptive equipment

Ã Designed for children with movement disorders

Pediatric Evaluation of Disability 

Inventory (PEDI) (Haley 1992)

Ã Purpose: Capability and performance of functional 

activities. Designed to meet the need for a reliable, 

valid and norm-referenced instrument

ÄClinical assessment

ÄProgram monitoring

ÄDocumentation of functional progress

ÄClinical decision making

PEDI

Ã Target Population: 6 months to 7.5 years, may test 

abilities of children whose function falls below 7.5 

years

Ã Type: Norm reference

Ã Content

ÄThree sets of measurements

ÂSelf care

ÂMobility

ÂSocial Function

PEDI

Ã Administration

ÄSeveral occasions

ÄSpecific training is required

ÄStructured interview 

Ã Scoring

ÄRecorded in a summary sheet to construct a profile 
across different domains and scales

ÂNormative standard scales

ÂScaled Scores: indication along a continuum from easy to 
difficult
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PEDI

Ã Reliability: 0.95 to 0.99, social function 0.79

Ã Experts to confirm content and construct validity

Ã Advantages: well designed

Ã Research

ÄDiscriminating tool in TBI and SB

ÄAcceptance as a tool

PEDI: Functional Skills

SelfCare Mobility SocialFunction

Types of food texture Toilet transfers Word meaning

Use of utensils Car transfers Sentence complexity

Use of drinkingcontainers Tub transfers Social interactive play

Tooth brushing Upstairs Peer interaction

Hair brushing Downstairs Household chores

Hand washing Pullscarries Self protection

Pullover garments Distance speed Problemresolution

Rating Criteria PEDI

Functional skills (197 

Skills)

Caregiver assistance 20 

skills

Modification

0=unable 5= independent N=no modifications

1= capable of performing 4=supervise C= child oriented

3= minimal assistance R= rehab equipment

2=moderate A E=extensiveequipment

1=max A

0= total assistance

Gross Motor Function Classification 

System (GMFCS) (Palisiano, et al 1997)

Ã Purpose: Attempts to classify motor function in 

children with Cerebral Palsy

Ä Classify motor function in children with CP into five 

levels

ÄBroad classification scale

ÂMeaningful in daily life

Ã Target Population: CP, ages 1 to 18 years

Ã Reliability and validity

ÄTest-retest 0.93

GMFCS General Headings

Ã Level I: walks without limitations

Ã Level II: walks with limitations

Ã Level III: walks with hand held mobility device

Ã Level IV: self mobility limitations

Ã Level V: transported in a manual wheelchair
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GMFCS

Ã Classifying children by function rather than body 

parts (spastic diplegia)

ÄDoes a child change classifications over time

ÂGet worse? /improve?

ÂDoes age play a part? 

Motor Growth Curves for CP

Ã Derived from a longitudinal study

Ã 657 children, >2600 GMFM assessments

Ã Children <6 years assessed every 6 mo., older 

children assessed every 9-12 mo.

Ã Plotted GMFM-66 score against age

Purpose of Motor Growth Curves

Describe patterns of gross motor function for children 
with cerebral palsy over time

Estimate a childõs future motor capabilities (prognosis)

Compare childõs GMFM-66 score with children in the 
sample of a similar age and severity 

Longitudinal Motor Growth Curves for Children with Cerebral Pals y 

by GMFCS Level Using GMFM-66 (N=2624 observations)

GMFCS LEVEL I GMFCS LEVEL 5


