Performance Following Ability-Focused
Physical Therapy Intervention in
Individuals With Severely Limited
Physical and Cognitive Abilities

_Reseo rc'_h Report

Background and Purpose. Do indlividuals"_wim severely limited physical and
cognitive abilities improve their gross motor abilities when given physical
therapy intervention, and'does;improvement transfer: to nontreatment
settings? Subjects: The subjects were 24 individuals (10 female, 14 male),
aged 3 to 30 years (X=20.1,SD=8.1); who were noﬁambulatony and had
limited adaptive behavior. Methods. Change in gross motor ability during
18 'weeks of | tmceweekly therapy was /measured ' using :goal ‘attainment
scaling (GAS). Three gross motor. goals were de veloped for each subject
based on individual or caregiver needs, with one goal randomly selected
as a control. Physical impairments were treated, and behavioral manage-
ment principles, low-level communication approaches, high-repetition
practice of goals, and a progressive reduction of iboth physical assistance
and multisensory cues were used. Anjindependent rater scored goal level
from randomly ordered \"IdCOldpLS recorded during therapy and in recess
and home settings. Results. Mean GAS T'scores were higher for treatment
goals (X=45.6, SD=10.5) compared with control goals (X=34.6,
SD=11.8). When the expected goal level (50) was met during therapy,
mcan GAS T scores in recess settings (X=359, SD=11.5) and home
settings (X=42.2, SD=12.2) were lower. At the conclusion of therapy,
there were no differences in goal levels between treatment and control
goals in both the recess and home settings. Conclusion and Discussion.
The subjects demonstrated improvement of gross motor abilities prac-
ticed during therapy. Level of ability during therapy, however, did not
consistently transfer to the recess and home setungs. [Brown DA, Effgen
SK, Palisano R]. Performance following abilityfocused physical therapy
mtervention in individuals with severely limited physical and cognitive
abilities. Phys Ther. 1998,78:934-950. ]
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ross motor abilities that allow individuals to

interact with people and their environment

are essential 1o the development of basic

cognitive and communication abilities.'
People who do not move and interact with others, or
whio are excluded from participation in social opportu-
nities (eg, education, meals, work and recreation with
peers without motor impairments), may expect social
failure and might not try to move or interact, a learned
helplessness.*™ Although individuals with severely lim-
itcd physical and cognitive abilities may learn gross
motor abilities that are useful to them, these abilities
often will not look like, or develop in the same order as,
the skills of peers their age without disabilities.® Exam-
ples of gross motor abilities that may enhance function
imclude (1) arm and hand movements 1o activate an
environmental control unit (eg, to turn a television or
lamp on or off); (2) arm and hand movements to
contact objects, signal others, or use an alternative

communication system; (3) trunk and limb movements
to reposition the body for social interaction and com-
fort; (4) protective limb movements to prevent or slow a
fall; and (5) active movements that oppose forces that
could lead to the development of deformities. These
abilities may help individuals with severely limited cog-
nitive and physical abilitics engage in social interactions
in additon to reducing the physical assistance required
for their care.

Gains in gross motor ability in individuals with severely
limited physical - and  cognitive @ abilitics have 'been
reported following intervention.”!'! The gains reported
include improved head control,*® improved arm: move-
ments® and a) pattern of sitting,” i maintenance (of 1a’
4point posture #*. standing: up,'''and maintenance of |
walking.!!  Interventions - were ‘administered -2 1to '3
times per week, with a duration of 10 to 40 minutes| per
session. Treatmenu included! high-repetition practiceof ¢
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behavioral objectives,”!! knowledge of results,” ! sys-
tematic fading of prompts,”='! behavior shaping, ™! use
of minimal physical adapted
positioning."

assistance,™'  and

Individuals with severely limited physical and cognitive
abilities require high-repetition training and protracted
treatment to obtain meaningful gains.'? Although long-
range goals must be focused on meaningful functional
outcomes within the individual’s .environmerts, short-
term objectives may have to focus on achievable compo-
nents of those long-range outcomes. In contrast to
studies of successtul approaches that focused on specific
abilities and systematic fading of prompts,”'" limited
progress has been reported following neurodevelop-
mental physical therapy that focused ion acquisition of
motor milestones, quality of. movement, muscle tone,
and postural reactions.'™!4

Ability-focused physical therapy, asidefined 'in this report,
emphasizes teaching gross motor abilities that are impor-
tant to both the individual and 'the individual’s caregiv-
ers. This approach to therapy is a composite that we
developed from the aim-oriented approach of Scrutton'®
and from physical therapy, psychology, and special edu-
cation procedures that have been reported to enhance
the learning of individuals with severely limited physical
and cognitive abilities ((Appendix: 1). 2260540 Apifity is
defined as the capability to perform an activity. Ability-
tocused therapy is designed for use with individuals with
scverely limited physical and cognitive abilities whose
potential to learn the skilled actions typical in the daily
routines of their peers without disability is extremely
limited. We contend that this is an important distinction
for individuals who may not learn typical skills but who
may acquire useful gross motor abilities.

The emphasis of ability-focused physical therapy is on
simple motor behaviors that are meaningful in the
mdividual’s current or future  environment.  Abiliy-
focused physical therapy is not based on adherence o
the motor development sequence or on the expectation
that persons with severely limited physical and cognitive
abilities will move in a manner similar to people without
disability. Rather, this approach is characterized by the
therapist’s (1) acceptance of individually preferred types
and levels of stimulation and ways of moving (eg, the
paticnt may not tolerate normal lighting and sound
levels), (2) use of behavior management to enhance
motivation, and (3) communication of goals and out-
comes to the individual, using strategies designed for
persons with severely limited cognitive abilities and
sensory impairments. Physical impairments are treated
only when they are thought to intertere with attainment
of motor skills or may result in the long-range loss of
motor ability. During practice, the therapist attempts
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to gradually and systematically reduce the amount of
(1) physical assistance and (2) tactile, visual, and verbul
guidance provided to the individual. Therapist feedback
and reinforcement are directed primarily at leading o
an individual’s success in achieving a desired goal, rather
than on qualitative aspects of movement. In our view, the
emphasis ol ability-focused physical therapy on poten-
tially useful, but not necessarily skilled, movements helps
to avoid a learned expectation of failure that may occur
it the therapist requests normal movement patterns that
the individual is not capable of achieving,

Limited wransfer of motor behaviors to spontaneous use
with other persons, in other places, and at other times ol
the day has been extensively reported in the literature of
psychology and special education, which primarily inves-
tigated fine motor and communication abilities, for
individuals with severely limited cognitive abilities ™17
In the few studies of physical therapy for individuals with
severely limited physical and cognitive abilities in which
transfer of new abilities was examined, there was some,
but limited, transfer when the therapist prompted the
learner in nontreatment settings.”!%!14 18 There are no
studies on wransfer of gross motor abilities following
physical therapy in which the individual was prompted
by persons naturally present in those environments (eg,
family, friends, caregivers). The primary purpose of our
study was to examine whether individuals aged 3 to 30
years with severely limited physical and cognitive abilities
will improve thewr gross motor ability after receiving I8
weeks of ability-tocused physical therapy. The secondary
purpose of our study was to examine whether abilities
initially attained in the clinical setting would be used
when prompting 1s supplied by a person naturally
present in the subjects’ recess or home setting.

The primary hypothesis was that. after 18 weeks of
physical therapy, the subjects’ gross motor level tor the
treatment goals that were practiced would be higher
than the level for control goals. The secondary hypoth-
eses were (1) when the subjects fivst reach their expected
gross motor level tor goals treated in the physical therapy
setting, their level for the treatment goals would be lower
when they are prompted in the recess and home settings
and (2) after 18 weeks of physical therapy, when the
subjects are prompted in the recess and home setungs,
their gross motor level for reatment goals would not
differ from the level tor control goals.

Method
Subjects

A single-group pretest-posttest design was used, with
subjects serving as their own controls. The subjects were
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24 children and young adults who were nonambulatory,

iad severely limited physical and cognitive abilities, and |
tiresided in Custer County, South Dakota. Only 2 individ-

als received direct physical therapy services just prior (o

ie study. Guardian consent was sought tor all 3- to:
year-old individuals in Custer County, South Dakota,

who met the following inclusion criteria:

Received special education services under an individ-
ualized education program with the Custer Indepen-
~dent School District 16-1 while living in a family home
‘or received special education or workshop services:

mentally grouped classrooms, with on-grounds 'resi-!
dence, at the South Dakota Dcvelopnu nial Ctnlf‘l ati
Custer. '

. Did not walk or use a wheelchair independently.

i i V Ay ! )
. Scored below an adaptive behavior achievement age
~of 20 months on the Preschool Attainment:Record |

PAR 1s an achievement test |_wiih .higll.[eﬁi—:'élcst'and:

ages with limited cognitive abilities.

. Scored below a gross motor) age’ equivalentt of 113}
months on the Gross Motor, Scale 'of i the. Peabody

last comprehensive assessment.

After receiving approval from the institutional ‘review
boards, informed consent was obtained from each sub-
V- ject’s guardian. Thirty-three children and young adults
i met the initial inclusion criteria. Three potential sub-
\ jects were excluded because they had undergone recent
major surgery, and their surgeon prevented their partici-
. pation. Two potental subjects were excluded because
L their guardians did not provide consent. Three potential
subjects, although scoring low enough on their prior
PAR or PDMS-GM assessment (done- up to: 3 years,
earlier), scored too high on one of those assessments for
I study inclusion when retested at the start of the study.

liscontinued due to a femur fracture not associated with |
physical therapy.

“Of the 24 subjects, 10 subjects (42%) were female and 14
subjects (58%) were male. The mean age of the sample
‘was 20,1 years (SD=8.1, range=3-30). The limited abil-
i ities of most subjects were attributed to more than one
etiology, and only 1 subject had limited ability of
‘unknown etiology. Three subjects (12%) had cerebral -
palsy, 12 subjects (50%) had microcephaly, 2 subjects
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under an individualized habilitation plan in dﬂ"{:lop—- :

(PAR)™ on their last comprehensive assessment. The !

interrater reliability”'”? that is often used by psychol-
. ogists to assess adaptive behaviors of individuals of all '

Developmental Motor Scales® (PDM"?—(JM) (m'lhen

Twenty-five subjects started the study. One subject was

Table 1.,
Types of Goals Selected for Subjects

No. of /
Goals Gross Motor Ability Targeted
127 Head control (11 prone/9 pullto-sit/5 sitting/2 supine)

Rolling
8 Propping on forearms and crawl on elbows
8 Protective arm extension and propping on hands
-7 Reoching and grasping to midline over chest while supine
5! Sitting (assume and maintain) |
2 Stand from foor -
2 Stand free of support |
2! . Walk using walker
11 ' Affain 4-point posture
72! . ''Total (3 goals per lndlwduull

(8% had ! hydrocephaly, 4 ssubjects 1 (17%) ' had | other
cranial lanomalies,. 3 'subjects (12%) had 'postanaternal

- infection, 3 subjects (12%) had post-maternal drug use;
. 6 subjects (25%) had genetic disorders, 4 subjects (17%)
“'had 'cerebral anoxia, and 2 subjects (8%) had low birth
- weight (<2,500:g): Seven subjects (29%) were fed by

gastrostomy ' pumps.. Although  not. controlled, no:
changes occurred lin ‘use of pharmaceutical ‘agents dur-

/ing the study. Subjects had a mean score of 10.5 months |-

(SD=4.1, range=3.4-19.5) on the PAR adaptive behay-

Cior a&susmem and a mean score of 1.5 months (SD=2.8/
range=0.0-12.0))on the PDMS-GM.

Selection and Quantification of Goals

Three gross motor goals were selected for cach subject.
The treating therapist, guardians, caregivers, teachers,
and i subjects participated in goal selection. In . accor-
dance with ability-focused therapy, the goals selected
were related (to the subjects’ needs and preferences
instead of therapist-perceived needs. A summary of the
types of goals selected is presented in Table 1.

Goals were written in goal atainment scaling (GAS)

format. Goal attainment scaling is an individualized client-
centered outcome measure that incorporates the com-
ponents of the behavioral objective and'includes an:
ordinal scale that states possible levels of goal attainment

fnll()wing a therapeutic intervention.” The GAS formal
uses b possible outcomes, as opposed to only 1 outcome
for the behavioral objective. For GAS, the expected level

of attainment for each goal is stated, as are the 2 possible
levels of attainment that are less favorable and the 2
possible levels of attainment that are more favorable.
This format allows the physical therapist to determine
whether a patient has made progress despite not achieyv-
g the desired goal and whether a patient's progress has
surpassed the expected outcome. Another useful and
unique feature of GAS is the ability to compute a change
score for multiple goals, providing an aggregate measure
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of “change. The composite change score can be
expressed as a T score with a mean equal to 50 and a
standard deviation of 10.

In our study, the —2 level of goal attainment was a
description «of each subject’s current abilities based on
some element of his or her PAR and PDMS-GM assess-
ments and the judgment of the interdisciplinary team.™
The 0 level of goal attainment reflected the interdisci-
plinary team’s E\pLC[dUOI‘I of 'the most likely outcome

after 18 weeks of physical Lhempv The +2 level of goal!

attainment represented the team'’s judgment of the best
' possthle outcome after 18 weeks physical therapy. Behav-
iors representing attainment between these levels were

used for the = 1lland|+ lscores. To illustrate the method

of scaling, the 3 ‘goals approved for subject 10 are shown
in' Appendix: 2/ along with his case' history :and ' the

100-mm-long visual ‘analog scale lines used 1o assess the

content! validity) of leach item. The goals, in our view,

were functionally; relevant, based on individual nceds,
and are representative of goals developed for individuals

with severely, limited physical and cognitive abilities.- For

most of the subjects; the interdisciplinary team did not:
anticipate lh_a,l'ifl_'lll)f.-fli]lctitlna] skills could be attained in .

only ‘18 'weeks. Most'goals, therefore, represented what!
¥ B F

we think'were components of functional tasks.

After each subject’s interdisciplinary team approved the
3 goals, a die 'was icast 10 randomly seleet the 1icontrol
goal.. The 2/ remaining. goals were the treatment goals
that were practiced 'in the physical therapy setting. The
team 'was unaware of which goals were practiced.

Procedure for Measurement of Goal Attainment

Each subject’s performance for each goal was videotaped
on 4 test days in the physical therapy (at the subject’s
school), recess, and home settings. The test days were at
the study start, after 9 and 18 weeks of physical therapy,
and when the treating therapist determined that a

subject first reached the expected outcome (0 level of

goal atlainment) for a treatment goal in the physical
therapy sctting. Subjects did not receive physical therapy
on test days. Prior to beginning each therapy session, the
treating therapist prompted the subject to perform each
goal to determine when the subject tirst attained a score
of 0. This protocol was modified in 2 instances to keep
the number of measurements of each goal constant. If a
subject did not achieve the expected outcome for a goal
prior 1o the 16th week of therapy, the subject was
videotaped atternpting to achieve that goal and the

control goal during the 17th week o keep the number of

measurements for each goal constant. It a subject fivst
achieved the expected level for a goal in the physical
therapy setting after 9 weeks of therapy, a fourth video-
taping was not necessary for that goal.

938 . Brown et al

On each test day, subjects were videotaped first in’ the
physical therapy setting during their therapy time, fol-
lowed by videotaping in their recess setting and then in
their home setting. The order of i the settings corre-
sponded to each subject’s daily routine. Within each
setting, the order of goal prompting on the 3 gouls was
randomized  to minimize goal-order effects: For the
subjects \in public school, the recess setting was their
adapted physical education class. For subjects residing at |
the state developmental center, the recess setting was
their recreation _-cla,ss.-.. )

]

JAnadult (training | |echmcmn Or, calegwﬂ) who rou-

tinely interacted with the subject prompted guals in the

recess ' or! home! setlmg' Afters assisting ' the subject 1o
assume ' the initial | pmnmn, promptingincluded lcuing
the subject 1o perhln_m the specified 'gross motor activity
using environmentally appropriate subject-specific stim-
uli, signs, or.gestures. For example, a recreation techni-
cian might use a promise of activation of a favorite game,
verbal or tactile encouragement; and ipraise in front of
peersito motivate a subject. The subjectiwas allowed up
to 3 itrials per’ goa] per setting, w!lhuan)Jspontanunh
attempts u)umed as'a .tnal' )

The adult whol ' p]'OIIlpted': the subject!in eachisetting
remained constant throughout ' the study. The goals ol
subjects who auended | puhl:c school were prompted by

the aides who assisted them in; a(ldplwe physical’ leduca-
tion and ithe family member who was itheirimosticonsis-
tentcaregiver: in the home setting. For/subjects who

resided at'the state developmental center, goals in the

recess setting were prompted by their recreation techni-
cian, and goals in the home setting were prompted by
their evening caregiver.,

[ndividuals with severely limited physical and cognitive
abilities do not always perform within rheir capacity
when tested. When a subject did not perform even at the
—2 level, a score of —3 was given for that test day. The
independent rater scored a —3 level on 13.0% of her
ratings (112 'out of B64 itests). We'suggestthat, when
using GAS, failure 1o document an individual’s actual
attainment may result in: underestimaton of within-
group variance, thereby inflatung reported effect sizes.

After data collection, the test-day videorapes of cach
subject were randomly reordered prior to scoring by un
independent rater. The independent rater was an expe-
rienced pediatric physical therapist who did not provide
services to any of these subjects, The rater’s experience
included the writing and scoring of behavioral objectives
similar to those included in i the GAS scales and the
provision of direct physical therapy services to individu-
als with severely limited cognitive and physical abilities.
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Content validity of measurements related to goals. To
assess how meaningful the goals were tothe home

setting, caregivers were asked to completera 1100-mm- |

long visual analog scale (Appendix 2). Each: caregiver

completed the visual analog scale at the beginning of the

study and again near the end of the study. All persons
who served as caregivers tor 20 or more of the prior/ 100
days were asked to complete survey forms. The caregiver
was instructed  to mark  the | point on . the scale ' that
reflected his or her judgment of the potential usefulness
of

future living, work, or recreation
indivicdlual may have access to in the foreseeable! future.
Responses were measured 1o the ncares_l..llmillimctef.
There was a 100% return of'visual analog scale(forims.
For the 22 subjects with:'more than one " caregiver,
weighted average scores (using the number of days of
service provided by each of their 2 caregivers for the
weightings) were used to compute the score.

The caregivers’ mean ratings of goal usefulness were
75.8 (SD=16.5) at the start of :the study and 72.3
(SD=21.3) at the end of the study. The results suggest

that the goals were considered. of potential use to' the
The low correlation (Pearson matched-pair

'-&Ubjt'('Lﬁ
09, n=72, P> .25y helwetn the start and end of the

\ludy ratings, however) nuggcsla thau Cdregl\-’elﬂ changed

their opinion of which; goals) had more: usefulness, after
prompting the subjects toy dthlﬁ\’ﬁ thcl goals: durmgtthe
test Sessions. :

Interrater refiability of GAS scores. Ilnte: mterl relnablllty i
was examined by having the {reaung lhemplat score each |
subject’s levels of goal attainment in the, physical !helapy )

setting from. direct: observation on the test days. The
treating therapist’s scores. were COI]‘IpﬂIf‘(' with' those. of

the independent rater who scored the subjects’ Ilevels of_
goal attainment from the videotapes. To examine inter-

rater rehability across ‘all 13 settings, (a (third |phy51c11

therapist independently scored thellevels of| goal audm-'

ment of 3 subjects from the’ wdeotapes Those!108 scoxea
(3 subjects X 3 goals X 3sites X 14 test tlmes) were
compared with the m(lepen(lem rater’s scores. lPearson'

correlation coefficients assess: whelher scmcware.assocn--

ated in a linear pattern. |In  contrast, ! th_c_.u_l_nlgrac_las:,
correlation coefficient (ICC)  assesses.whether 2 raters

obtain similar means. We chose o examine both aspects |

of reliability.

The Pearson r corvelations and ! interrater [ ICCs ((2,1)

between the scores of the . treating. therapist and the '

independent  raters rwere 1r=.84 (P <0001, n=360,
r=709%) and 1CC=1.00 '(between (raters:  df=1

S55=0.01; within raters: df=695,:58=1172.65), respec-
tively. The coefficients between scores of the 2 indepen-

Physical Therapy : Volume 78 ! Number 9 : September(1998 |~ |~

the goal for the individual's current :and  future -
setiings. The term “future settings” was defined asrany
environments (the

a(lult raters: were =81 (P<.0001, n=135, r*=66.2%)
and 1CC=.997 (between raters: df=1, 85=1.48; within
iraters: df=245, S$=433.39). The results support accept-
fableiinterrater reliability of the scores for the goals in
{this study.

!\ Treatment Procedure

|Each subject received one-on-one direct physical therapy
1[w1re a week for 18 weeks. Eighteen wecks was selected
‘based on: the! first author’s clinical experignce working
\with this population, which suggested that a minimum of
‘4 months:was needed to obtain meaningful progress.
(The: d\ﬂ.\py sessions lasted 30 minutes, with 10 to 15

Immulu per session devoted to practice of each treated
ugoal The first author provided treatment to all subjects.
 IHelhad 18, jyears of experience working with individuals

-I\Vlth”lml[(_d cognitive and ' physical abilities, he had a

'master’s. degree in special education, and he was certi-
fied in pediatric physical therapy by the American Board
of Physical Therapy Specialties.

The physical therapy intervention consisted of (1) goal-
rrelevant treatment of joint, fascia, and skin contracture
in addition to facilitation or inhibition of specific muscle
use by dppllcatmn of passive motion, quick or prolonged
istretching, | tapping, 'and. vibration'; (2) preparatory
t[e'chniqueé;}including' positioning, environmental mod-
|1fic1LI0n rand sensory stimulii to either alert or calm the

: Isub]eal,\( }) uw of behavior management principles and
Ltechmques,.(ﬁl)\ commumc.mm) principles specific to the'

|ll|"|]qut3Inet‘(lbl()f'lhf‘l.’sllbﬂ‘(‘t. and (5) ! high-repetition
: [pncua. of tlht,':Zualgetcd gross ) motor abilities. ' The

ﬂpeuhcnechmques used are described in' Appendix 1.
‘Strelchmg| pmcuime‘; were: done only when' tissue| tight-

ness or la.xuy were. Lhought to interfere with an individual's |

gm!-n,lated_mow_mem' All pmlnngut stretching was lim-
escnhed by Bochme.™ The specific
uproaduresmnd erateglea uﬁed were! based on the: thera-

|p13|a s mterpretamm of each bubJECl s gmls and needs,

[ndmduals'wnh|seve|ely|11rmted cogmuve ablhty need

'lughltask repetition  prior|to ability acquisition.® Unfor-

.mn'm,ly, .cltcms '.lhe‘l”aplSlb,‘lCZlChf.‘lS, aides, and! famlly
membem_mj}y’ l)u:ome boxed and lose motivation if the

isame pmmpts unatenah,\and rewards. are always used.
*General case | msmlcuon‘?“"? "8 .in which the relevant

“lantecedent sumull l(pmmp[s or materials) are varied,
wasf used inan efforl tol help maintain subject interest in,

\the(task and/ to 1ncreabc the likelihood of ability transfer
'to) thefsubjr_cts recreation and' home settings. Reinforc-
‘ers ({consequent stimuli) tlnt,ploved successful were
ralternated to avoid subject boredom and eventual lack of
ulesponse ito smgle ireinforcers. . Thus, treatment :was
characlena_d'by individualized variation in both ante-
cede,nl (cuq) and consequent (reinforcer) stimuli, but it

| Brown et al (939




Table 2
Goal Arlcnnmenl Scaling [GASI T Score Equivalents for 1-Goal
Control and 2-Geal Treatment GAS Raw Scores

GAST 1-Goal Control 2-Goal Treatment
Score Raw Score Raw Scores

128 ~3,23;

19.0, -3,-2

200 =gm

252 3= Vor—2,-2
30.0¢ ~2!

31.4. -3,1or—2,-1

137.6 i “3/Yior =20 0r- 1,1
40,0 K5 R

4381 iy P —3,2 or 2lor—10
IS0 Q1 : r—220rl—l Tor0,0
'56.2 vty g M =1 25er 001
160.0/ (1 i

62.4) 1 lpoy b 0200013

686, R

748 f J7 10N

was consistent n regard {0 wluch.ablllueq tthe subjects

PI'I('II(‘L(‘ 7k s

Treahnenf Consrsfency -
“Thé" subjects - recewedlsz 6% of  the “planned 'sessions
(X=14.9,8D=1.1} range= 12— 17) dunng the first 9-week
‘period land | 84.7%' of the planned sessions  (X=15.3,
Sp=1:1;

and to nedtmem mncellatlon on’ the 4'test days,.

Our approach to physical therapy incorporated princi-
ples from behavioral psychology and 'special education.
A behavioral psychologist and a special education direc-
tor observed the therapy sessions of 3 randomly selected
subjects and scored checklists on'the correct use of
behavior management and communication principles,
respectively. A second independent physical therapist
also observed therapy for 3 randomly selected subjects
and scored a checklist related to treatment procedures,
All raters were experienced 'in serving this population,
The 3 checklists were developed based on the treatment
and management procedures used in this study and were

ot

previously published
Data Analysis

Computerized data entry was done using dBASE [V,
version 1.5.7 Data were analyzed using the Statistical
Package for the Social Sciences (SPSS/PCH+, version
3.0).1 The required level of significance for all tests was
P=.01, instead of the more common level of P=.05. We
used this level of significance to avoid the increased

* lgnise Corp, 100 Enterprise Way, Scots Valley, CA 95066,
T SPSS [ne, 444 N Michigan Ave, Chicago, L 60611,

940 . Brown et al

rdnge—lfi 18) durlng the' second ! 9-week
period. The: nnsxed*aessmnstwete duc to subject illness

chance of a Type [ error that occurs wnh repeat analysis |
of data.

Two-goal GAS 7T scores were computed for treatment
goals, whereas a one-goal GAS T'score was computed for
the control goal. These scores were computed for each
preplanned test day (study start, 9 weeks, 18 weeks) and |
for the arcriterion-level test day, using: the  formula
developed by Kirsuk and Shermann™:

- (10ZW.X)
RS Jﬁ— NEWEIH r(EWE),

where W/ represents the wcaghung for a partlculan goal 11
and X; represents the outcome score for'each goal|(a
value of —2 10:+2). The rvalue in ithe formula refécts |
the estimated average intercorrelation for. the: outcome
scores of multiple goals. The formula for computing the:
1" score assumes ‘a correlation of .30 between goals. In
this study, all! goals received | equal | weight! to allow
comparison of the mean GAS T'scores for the treatment
goals with the mean GAS T scores for the comml goals.
The relationship between the GAS Tiscores and the GAS
raw scores from wh]( h they were Cumputcd is shown jin
Table 2. '

Goal  attainment  scaling | was| designed | to | simulate:
parametric-like - data | distributions, particularly - when
larger numbers iof I goals are rnmbinédli'mo subject) /7
scores.. We ran' both | parametric' and!'nonparametric
statistics (Friedman 2-way analyses of variance [ANOVAs] |,
and Wilcoxon matched-pairs signed-rank tests). Because
both types of statistics gave the same results and the GAS
T scores were normally distributed, only the parametric
statistics are presented.

A 2-factor (goal type [treatment versus control] X test
day) repeated-measures ANOVA was done to determine
whether there was a significant goal X test day interac-
tion, indicating a differential change between GAS T
scores tor treatment and control goals across the initial,
9-week, and 18-week test days. A separate analysis was
done for each of the 3 'test settings (physical therapy.
recess, home). For the settings in which the goal type %
test day interactions were significant, a Student paired
L test was run on 18-week GAS 7 scores 1o test for a
weatment effect. The ¢ value was based on the mean
sums of squares of the error term from the ANOVA.

The mean GAS T score for the 27 wreatment goals in
which the subjects were videotaped when they first
attained the () level of goal attainment in the physical
therapy sctting was by definition 50; thus, there was no
variance. The between-setting difference in mean GAS 1
scores, therefore, were analyzed using Student £ tests for
matched pairs, with the standard error of the mean ol
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Table 3.

Mean Goal Attainment Scalmg T Scores by Test Day, Treatment or Control Goal, and Setting [N=24)

Sefting
Physical Therapy ' Recess Home
Test Day and Type of Goal X | SD |Range X sSD ' Range X sD Range
Al study stari '
Treatment” 27.0 8.1 112.8-50.0 280 8.0 19.0-43.8 27.8 8.8 12.8-56.2
Control® 304 69 20.0-50.0 325, 94 20.0-50.0 30.4 B.] 20.0-50.0
After @ weeks
Treatment® 373, 1118 25.2-62.4 30.6 I 82 12.8-50.0 300 @7 19.0-50.0
Control® 325 79 .200-600 3.7 | 10.1 20.0-60.0 325 99 20.0-60.0
After 18 weeks ) \ b )
Treatment® '/456 105 252-68%6 311 | 103 12.8-62.4 35.5 87 19.0-62.4
Control® 346 ' 1118 120.0-60.0 325, | .29  20.0-50.0 35.0 10.6 20.0-50.0

I Tworgoal T scores.
"Ohegoal Fscores

the non—physical therapy setting score used for the usual
standard error of the difference between setting scores,

Results

After 18 weeks of therapy in the physical therapy setting,
9 subjects had a'level of goal attainment of 0 or higher
for both treatment goals, 10 subjects had a score of 0 or
higher for one of their treatment g()dls and the remain-
ing 5 subjects had levels of goal attain ment of —1/or —2
for either treatment, goal. Two of! the'5 sul)]uh didinot
demonstrate any change in'level of goal attainment after

/18 weeks of therapy in the physical therapy setting. Both

subjects died within a ;year after the study, \uggestmg to
‘us that their, potential for change was limited at lhe time
of the study. One of' those individuals also! harl severe

opisthotonos, ' despite ' use (of muscle rélaxant medica- -

tions. Mean GAS T scores for treatmeént; and: control
goals are shown in Table 3. The mean!GAS /7! score of
45.6 for treatment, goals/in' the phystml therapy scttmg
was close to thc'cxpected uutcome (,AS T-uo:e o{ '50 '

GAS T Scores for Treatment und Confrof Goafs
Measured in Physical Therapy Setting

The subjects” mean|GAS (T scores| for Lreatmun b()d[S

(X=45.6, SD=10.5, range=25.2-62.4) cqmparLd with -
irange=20.0-60.0)

control  goals (X=34.6, 'SD=11.8,
‘measured in'the physical: therapy setting are| plotted in
the Figure (plot'A). The results of the 2-way: ANOVA
indicate a  goal itype 'X Itest day /interaction [(F=8;
df=2,143; /P<.001). The results of 'the matched-pairs
( test indicated that the mean GAS T score for the
treatment goals wasihigher than the mean T score for
the control goals (t=4.06, df=23, P<.001). The primary

hypothesis  was - accepted. (After 118 1weeks  of | physical |

therapy, the subjects’ progress on treatment, goals was
greater than their progress on the control goals.

Physical Therapy - Volume'78 | Numlz_).er‘f?'.'. Seplembé.r.':l‘?‘?ﬁ ,

GAS T Scores Measured in Recess and Home Settings
‘When Goals Were Aftained in Physical Therapy Setting
The independent rater also scored 27 of the treatment
goals in the recess and home settings on test days when
tthe therapist 'stated the subject * first  achieved  the
expected level of goal attainment in the physical therapy
isetting. The results of ‘the ¢ tests to compare mean
(GAS T scores for each setting are presented in Table 4.
‘When the subjects first reached their expected outcome

Jdin the: physical' therapy setting, they did: not perform/as -
“wwell in' the recess and home settings, supporting second-

iary [hypothesis '1. 'The difference 'in \mean’ /T scores |

. Ibetween the home qwllm;_, and the recess setting was nm '
:‘Slgnlﬁ( ant.’ e

;'ICompanson of St,'b,.'e-c:fs’r GAST'Scores For Recess ana'
(Home Seﬂmgs !
“Subjects GAS T'scores for'the recess and home aemngs

.a:elploned ini the'}'lgurv (plots| Brand G, respectively).

_The results of the' 2-way ANOVAs indicate that there was

\no goal type X test day interaction for (‘llhEIlth'rECCSS
ssetting ((F=1; df=2/143; ([P>:30) cor llhelhomcwetung,_l
(F=2; df=2, 14% 'P>115). Secondary 'hypothesis ‘2 was -

laccepted. TllL subjects‘ level .of jgoal attainment jon
[treatment versus FOI](I()I gmla did not dlffer acrosy time | g
iind lhe recess: dnd home setung\

We: {‘X.ilﬂlntj(l pos! hoc how many suh]uts demonstrated
‘transfer of| gross motor ability from the; physical [hcrapy
isetting | ‘1o either .the [recess or home: setting s after |18
1weeks:of physmai therapy. Compared with their! level of
igoal lattainment in the physical therapy 'setting, the
'subjects/had 'the same or ashigher level of] goal attain-
'ment for'17:(36%) of their treatment goals in the recess
isetting and’ for 22 (46%). ui thu: treatment goals in the
lhome' setti ng

RSP : [Brown etal 941"
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Subjects’ (N=24) goal attoinment scoling (GAS) T scores: [A) in the
physical therapy setting, (B} in the recess nontreatment setting, and (C)
in the home nontreatment setting.
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Discussion

Effects of Ability-Focused Physical Therapy

We attributed the subjects’ higher GAS 71 scores for
treatment goals compared with control goals 1o the
effects of ability-focused physical therapy. The cffect size
(d=1.69) was large, and the goal type X test day inter-
action for the ANOVA indicates a differential change
between GAS | T scores for treaument: versus  control
goals across the initial, 9-week, and 18-weck: test days.

Additionally, each subject’s control 'goal iwas randomly

sclected, which minimized the probability of differences

on our experience, we suggest that the characteristics of

in difficulty between treatment and control goals. Based |

the subjects in this pilot study are representative of the

. ]J_Opuhtiq:: oflindividuals with severely limited 'physical

and cognitive abilities. Furthermore, treatment was pro-
vided by one physical therapist who had extensive expe-

rience and iskills working ‘with this:population. Future -
-research will need to include other subject samples and |
treating  therapists before the efficacy of ability-focused |

physical ' therapy can be asserted  for. individuals  with -

severely limited physical and cognitive abilities..

" The results of our study support the findings of 5 other
LLLCLY Supj ding

studies of physical therapy interventions,’-!!'suggesting
that  the techniques  included ! in' our ability-focused
approach to providing physical therapy were effective in

teaching gross motor abilities to individuals with severely
limited ) physical | and | cognitive ' abilities | even ' though
there was transfer to the home setting for only 46% of

the treatment goals. In contrast, 4 other studies that
investigated individuals with severe physical and cogni-
tive disabilities demonstrated little or no improvement
in gross motor abilities following neurodevelopmental
treatments or vestibular stimulation,'?11.60.61 Those stud-
ies tocused treatment on quality of movement patterns
and postural reactions based on normal development.
This approach is different from our approach, where the
ocus was on initial learning of simple gross motor tasks
that might later be combined with other simple move-
ments to enable performance of a task meaningful to the
subjects and their caregivers, We emphasized strategies
that we believed were specific to the learning needs of
individuals with severely limited physical and cognitive
abilities. We think the strength of our approach is that
physical therapy procedures were incorporated into
strategies commonly used by psychologists and educa-
tors to enhance the learning of individuals with severe
disabiliries.

Maturation probably did not contribute to improved
attainment on the control goals, because the mean age
of the subjects was 20 years, A training effect from testing
of control goals was unlikely, as the testing was Sparse.
Rather, the tendency for the subjects to make small gains
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Table 4.

i Matched-Pair 1 Tests of (GAS) T Scores for Treatment Goals When Subjects F\rsl Reuched the Expected Level of Goal Attainment in Physical

Therapy, by Setting

GAS T Scores for Physical Therapy Setting Versus Recess Setting
Setting N X ' SD . ISE | Range
Physical therapy 27 50.0 0 0 '50.0-50.0
Recess 27 359 11.5 22 120.0-60.0
Mean difference=14.1 (SD=11.5, SE=2.2) ' I
t value®=6.35, df=26, |-tailed P <.00001, '

d=2.49 "
GAS T Scores for Physical Therapy Setting Versus Home Setting |
Setting SN i | _ :_SD ' 'SE ' | Range
Physical therapy | : , 27 '5|.0.Q ; R JPP0 T i PR {0 '50.0-50.0 |
Home | e 422 N1 NEGTTR 2 20.0-60.0 |
Mean difference=7.8 (SD=12.2, SE=2.3) P i
Ivolue?=3.31, df=26, 1ailed P<.005, d=1.30 ',
GAS T Scores for Recess Setting Versus Home Setting [ 11 g
Setting N X 1 B R - Range
Recess 27 359 Nas R 2 120.0-60.0
Home 27 (42.2 1232 it 2.3 20.0-60.0

: vy e i

Mean difference=6:3 (SD=14.5, SE=2.8) f : ' {
tvalue=2 26, df=26, 2tailed P <.01, d=0.89

“ Based on the SE of the mean in the non—physical therapy seuing,
iy Py g

on. control (goals imost 'likely reflected ' the s subjects’
positive relationship with, and a sense of knowing how to
respond to, theiri therapist. These observations; suggest
that! bOCldIlllllLl‘dCllUl‘l and ) self-initiation may , also (be
important ! for initial learning. of| gross :motor: skills in
individuals. withseverely! hmlted |physical and cognitive
abilities.

Our | primary objective iwas ' to ‘examine whether  the

subjects would demonstrate a small change in the gross

motor. abilities that\were practiced in| the: physical ther-
apy: setting, yet a, change| Lhdt would: be! meaningful to
their caregivers. The, gross motor abilities were thought
to be functionally relevant and reflected the judgment of

reach  subject’s iinterdisciplinary team (on the change

expected ~over 'an 118-week |period.. Our study 'was
restricted: by limited knowledge of' 3. qucxtmns‘th'n arc
limportant for outcome-based rescarch. These questions
are: (1) [How tis | function: defined ! for this) population?
(2)' What are! the changes!in, grossimotor function that
Jindividuals with severely! limited, physical and cognitive
abilities are capable of making? and (3) What constitutes
change in motor ability that is meaningful to individuals
and caregivers? A better understanding of these issues is
essential to investigation of the effectiveness of physical
therapy for individuals with severely limited physical and
cognitive abilities.

Physical Therapy . Volume 78  Number 9 . September| 1998

| performed as welhml

LR Ve
)

1

Transfer of Gross Mofor Abahty .
“As! hypothesucd \the subjects’ .tmprowd atainment of

.goa]s in the, physrcal thelzlipy setung d:d not lransfm ful[y
dLmonsuated transfér ofgross motor abﬂuy m lhe recess
se;tmg for'both oi ;helritrealmcnt.goals Subjects| per-
formed as W(_]llll] {the recess setting asiin the physical
therapy setting 'on . 36%'0f the |goals practiced iin the
physical: therapy; settmg IThese {findings jare: similar to
'those ireported,| for| uansfer of icognitive jand | language
rabilities (in I111dw1dua]s‘wnh sevcrelyﬂnmted cognitive

' abilities!!s | Little | has beemreported .on (transfer from .

therapy. to home semngs 749 In our qtudy, only 4 subjccts. "

(17%)!also dcmonsl.rated[lransfel ofgross' motor ability

toithe home: setung forlbmh lreatmenmgoals Subjects |
the/home setting as!ini the, physical
‘therapy setting (on 46% xoi‘llh(-‘ |goals | pmcncedumlhc
physncal Lhenp} semng ;

] LN
i

"Th|ee factom,\related\m\thc study: demgn andlproce-

-dures,  may/have: contributed to'the!lack of transfer: of
| grass motor ability. (mnstramts imposed by the study
design irequired that ‘each aubjecm |m¢_rdls<:|plmary
‘team |be 'unaware of ‘which [goals were | practiced 'in
lhuapy Staff members. and. caregivers, therefore, were
‘not (permitted (to robserve and | participate - in physical
lherapy, a depal lure from convenuona] practice.! If the

[(Brown et al | 943



staff and caregivers who prompted 'the subjects to per-

form the goals in the recess and home settings had!
knowledge of the treatment goals, they may have inad-

vertently assisted the subjects in' practicing the - goals.
Such knowledge would have confounded investigation

of transfer of gross motor ability and potentially biased |

how the subjects were prompted 'on test days.

The lack of transfer of gross motor ability also may be

related to the higher amount of idistracting visual jand |

auditory stimuli present in the recess and home settings.

Individuals with visual impairment may be irritated by
what is considered proper lighting. All ‘except 2/of 'the

subjects demonstrated ‘a preference for reduced generall
stimuli, paruculﬂrlyJ visual/ stimuli. Therefore, , during
treatment the amount' of llghtmg was | intentionally
reduced, although it‘was not reduced 'during videotap-
ing in any setting to maintain a balanced companson-
among semngs ' : o

The greater percentdg(' of g{)alb mn .whl(h subjects dun- ;
onstrated  transfer of Bross: motor;/ ablllty to the home:

setting 'compared | with the recess | setting may ‘reflect
differences among the persons who prompted the sub-

jects to exhibit motor behavior in each setting: Recess ati
the state devdopmcnml\cemcr. consisted | primarily  of |

group activities 'involving limited, short-duration, one-

on-one contacts. Two of/the 3 irecreation technicians:’
never appeared comfortable prompting subjeécts during

test days and repeatedly 1cqucstcd therapist guidance on.

how to motivate  the subjects; In, the: home  setting,

although some caregivers initially, were uncomfortable
when asked to prompt subjects to perform gross motor
tasks, they developed confidence as the study progressed.!

Although subjects were able to perform new gross motor:
tasks when prompted by their therapist in the physical
therapy setting, their abilities in performing these tasks
often did not consistently transfer (the term “generali-
zation” is used in special education®) to recess and
home settings. Similar setting-specific findings for com-
munication and fine motor skills have been reported for
individuals with severely limited ‘physical land cognitive -
abilities.*® The partial transfer of ability to other settings
suggests that, for this population, providing physical

therapy in an isolated setting is not always effective when |

the goals are to improve functon and to reduce the
amount of caregiver assistance needed to perform activ-
ities as part of daily routines in home, education, and
community settings. Further research is needed to deter-
mine whether provision of physical therapy in natural
environments and use of planned methods to improve
transfer will result in more consistent transfer of abilities
to other environments and increase spontaneous,
unprompted use of these abilities.

944 . Brown et al

Conclusion |

The purpose of our study was to examine whether
individuals with severely limited physical and cognitive
abilities improve gross motor abilities when given ability-
focused physical | therapy., After 18 weeks of ability-
focused physical therapy provided in an isolated set-
ting, 24 subjects aged 3 to 30 years had higher GAS T
scores for treatment goals compared with control goals.
The results are attributed .to the emphasis in physical
therapy on subject-preférred imethods of moving and
incorporation  of (strategies used ' by psychologists and
educators i to  enhance 'learning, of: individuals = with
. severely, limited ! physical ' and . cognitive abilities. The
subjects’ level of goal attainment in the therapy setting,
howevet did| not' transfer, to  their recess and|home

; s.ettmgr. The results suggest' that ' physical therapy pro-

vided iin\an isolated setting is only partly effective when

‘the goals ‘are 'to improve-the ability of individuals with

severely;llmlted physical ‘and icognitive ‘abilities to pei-
furm motor activities as part of dally routines.
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A ndix 1.

Outline of the Ability-Focused Method of Physical Theropy Used in This Study, .~ !

Service Delivery Components
e lsolated physical therapy area in individual’s school (common

practice and required by study design, not part of ability-focused |

method)
- = Staff and family not informed of individual's progress and did not |
Irain gross motor goals (not part of ability-focused rneihod but
' necessary for control in study} o
« Student and fomily aim-oriented therapy goals's '
» Task-specific individual physical therapy treatmeni2! -

Preparatory Physical Therapy Techniques
» Prolong stretching to 2 min per hold1?.22 " -
s Facilitate low muscle tone by vibrating ‘or tapping !he weak|
agonist muscles??.24

o+ Use reflex-inhibiting movements, slow rocking, or pressure on the !

tendons 1 1o decrease ' resistance from | spastic antagonists ! to |
movement?5-27

» Use environmental changes and positioning to increase the hkeh
hood that the individual will anticipate the varied times and places
to use new ability

» Fade above techniques os individual ability and strength improve
to avoid o dependence on therapist that will block skill transfer'®

« Use starting positions that ease the desired motion with gravity or
physically block nonuseful options and require the motion?8

= Use modeling to decrease individual need for verbal guidance??

Behavior Management Strategies Used During Practice
of Goals

s Use leastto-maximum multimodal antecedent prompts until ability
emerges, then decreose verbal and tactile prompts until only
natural situational cues signal the need to use the ability!7.30

» Vary training materials and style of presentation to avoid boredom

and satiation

Reinforce correct responses, improved effort, or approximations of

desired responses?

Use individual-specific, age-appropriate reinforcers32

» Give continuous reinforcement for approximations of target ability
and improved effort until initially learned, then give reinforcement
intermittently to maintain ability33.34

= Where tasks can be broken into components, practice partial
elements and infersperse the component practice with high-
probability-ofsuccess, individualchoicerelevant tasks to decrease
problem behaviors*®

Communication Principles Used During Practice of Goals

¢ Remain sensitive to individual's cues regarding his or her interests
and needs2%.36

» Adjust ! intensity; of | sound,) lighting, and | touch’ low . enough
for - individuals | Io!erance,, yet hlgh enough to | encourage
uler’rnere.re.:’G 3210 !

« Set level of chu"enge berween |ndnwduu| s need for both security
and risktaking®37 '

o Use simple, clear, concise,’ ageappropr(cre !anguuge

= 1 Allow time for processing ) of language ‘(eg, respect individual’s
. latency. of § response by spacing brief requests)33 '

+ Use'gesture or full-contact deatblind signing, . as appropriate |

* Maintain @ posllwe emphasis; for example, say “Good trying,”

“Interesting way,” 'or "How clever”33,38 "
" ¢ Use the word "Nol" only to warn of |mmed|c:te danger, use “Try
another way” to guide's’ .

+ Allow individual 1o learn ot own pace, rhrough own lnculs and
experiences, providing feedback (knowledge of results)37.3%

= Initially align your body in direct contact with the individual fo
ease learning body puris ond imitation of desired movements and
posture?2¢ |

* Respect individual ineed for nurh_urmg, followed by locking for
individual 'resonance signals -to ‘continue @ motion passively,
followed by co-active action [paralle! limitation], then distance
(fade] your prompts2.40

Physical Therapy Techniques During Practice of the Goals
» For ‘weak agonists, recruit muscles into synergistic contraction
patterns by repetition of approximate movement, shaping perfor-
mance to the desired ability4!
e Use spaced, briel-massed practice (high repetition of one ability at
a time) with rest periods, as needed+?
¢ When needed, suggest what the individual moves, and how, while
respecting the individual os an active learner and problem salver#?
¢ Use adaptive devices {orthoses or equipment) to bypass disabili-
ties that will not change44
Include strengthening and ‘endurance activities in spiral move-
menls (the “diagnosis” of proprioceptive neuromuscular facilita-
tion literature) malching muscle alignment42
Use weight bearing, approximation of joints, and rhythmic stabi-
lization techniques?2.4
 Select positions that use gravity to initially help, or later resist,
movements?3
* Use head-position-initiated postural reactions to guide movement,
when avoilable, until strength, endurance, and awareness ade-
quate to attempt ability without such guidance®.4¢
» Guide movements minimally, allowing the individual to experi-
ence the consequences of selfinitioted variation in position,
fiming, and forced7-47
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Appendix 2.

Case Description for Subject 10 and the Visual Analog Scale Used to Assess His Caregwer s Imprasmon of the Potential Usefulness of the

Selected Goals®

Cheis is a 22-yearold man with Pierre Robin syndrome ond global
profound developmental delay. He is nonverbal and tends to get skin
rashes. Complications from left pelvis surgery resulted in left hip joint
dislocation & years before. Chris' worsening mederate kyphoscoliosis
wos a major concern for his father and caregivers! Trunk bracing had
not slowed the trend toward increasing trunk deformity; thought to be
related 1o the weakness of Chris' postural muscles! His father was also
concerned about Chris’ lack of protective reactions because ' Chris
spontaneously assumed a sitting position but did not lower himself to the
Hoor or a mat safely. Chris’ standardized test scores were: PAR adaptive
behavior age=10 months, PAR ambulotory age=0.5 year) PDMS-GM
basal/ceiling levels=0,/12-14 months, PDMS-GM age equivalent=4

months, PDMS-GM scaled score=389. ; AR

Visual Analog Scales Completed by Student Cﬁmgivﬁrs
Functional Movement and Posture Training Study

The 3 training goals identified by our study for Chris and approved for
his IEP are listed below. We are told you provide at least 20% of Chris’
care. We want fo know how important these objectives are 1o Chris: We
will ask only 4 questions. You will not have fo give us your name.

Please place a vertical mark across the line below between the arrows
showing how useful Chris might find the obility described, both now and
in future settings. Do this for each goal:

Goul L3: Chris will improve his neck and upper! back strengthiic
counteract his trunk deformity. When placed on his stomach on a mat

with his elbows by his sides and given a novel object to obtum Chns .

will, on' 1 of 3 Irials in physical therapy:

-2 attempt holding his head erect [baseline]

-1 roise his head to midline, chin touching mot
0O clear his chin from the mat, head in midline

k1 raise his head to vertical midline . |

+2  raise his head to vertical midline,: then ex!end al hcnd obove "
shoulder level to get object _ RE

OfNo =
Help

Very
Useful

Goal L4: Chris will improve his posture and, propping reuchonsf for
safety. When placed on his back on a mat with his left side blocked and
given a novel object to obtain, Chris will, oni1 of 3 mals in, physlcal
therapy: ; )

.

"0 ove

—2 iroll 1o his left side 1o sit up, if not blocked [baseline)

1 |roll to his right side to attain partial side-sitting, propped on right

! elbow e

01! roll to right side to attain full side-sitting

+1- | push himself to right side-sitting using both hands

+2 1 roll to rrghr snde U5Ing counterrotation, prior to coming to sifting
of No (et : < Very

| Help , ' fe Useful

oql’i.S Chrls will devefop an ability to protect himself during falls.

Wheq supported by his waist, with his head tipped toward the floor mal,
' Chris Vﬂ[h on|1' of 3 trials in physical therapy:

=2 limier ‘padded barrel, take no weight on both hands (baseline]

210 odqr a padded barrel, actively extend both hands, touching mat
-d barrel, maintain weight on hands for 2 seconds
+1 " 'when placed in 4-point posture without barel, maintain weight
(on' hands and knees for 2 seconds
+2 'when placed in 4-point posture without barrel, maintain weight
6n hcmds and knees for'5 seconds
O{ NQ ' Vij - . P
Help "'l :'l ity '

Very
Useful

On obour how mcny of ihe upccmlng 100 days do you expect to be
Chns | pnmcry curegwer?

doys |
TodaysDaiel

' 'PleuselIelluslknowuhernomesuof and. how to contact, any other

coreglver{s} Whé'| may be domg over, 20 days of Chris' care during the

v nex? 100 dnys be|ow g

YOU DC) NOT NEED TO SIGN THIS FORM

.'IKWhen comp|e$ed; pleuse pul 1h|s queshonnmre in the enclosed envelope
! and drop'in' the mail. -
' ThcmkI you for\ your hme and he!pl

Subject 10

2 PAR= Preschool Aﬂalnmeni Record 50 PDMS-GM=Gross Motor Scale

! ‘of lhafPeabodyIDevelopmenral Motm Scules 53 |EP=individualized

educohon' prog rqm b e
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® Invited Commentary

Upon initially reading the article by Brown and colleagues,
I was enthusiastic about a study focusing on issues facing
children, youth, and young adults with severe physical and
cognitive disabilities. The study involved a substantial sam-
ple for this population (ie, 24 people), and the authors
described a well-designed and wellexecuted study. Of
particular - interest( to me ' was ' the - seemingly  eclectic
approach introduced by the authors: abilityfocused ther-.
apy. Brown et al described this approach as being designed |
for use with  people with limited ability to learn skilled
actions,. with ' the ' emphasis : focusing  on instruction . of |
“simple ' motor’behaviors ithat ‘are meaningtul in the .
current or future environment.” The authors’ descriptjoﬁ
of abilityfocused therapy denoted that normal movement
was not the end result, but functional movement that was
meaningful for the person was the intended outcome. The
; concept of ability-focused therapy embraces long-standing |
strategies well supported in other fields, particularly in the
areas of special education and psychology. I have concerns, .
however, relative to the philosophical basis for 3 aspects of
the study: (1) generalization or transfer of learning, (2)
functonal | outcomes,, a.nd (3) age and:experiences of
the learner. ! :

Understanding ( learning | characteristics and ' matching
learner needs to instruction is a primary skill for effective
leachmgu’md successfull learning to occur. When  the
learner has a disability, particularly a cognitive impair-
ment, understanding learning traits 1s even more crucial.
We know that students with severe disabilities: (1) need
increased time and increased repetitions to learn, (2)
have ‘the ability to learn a limited number of skills, (3)
have a decreased ability to learn complex skills, (4) will
forger a skill if they are not given the chance to use the
skill within a functional context, (b) have decreased
ability to generalize information or transfer skills
learned i one environment to a different environment
or different situation, and (6) have decreased ability to
synthesize information and utilize new information in a
new or uncommon situation.! The authors report that
no studies exist on the transter of gross motor abilities
following physical therapy in which the individual was
also prompted by people present in natural environ-
ments. We do have information, however. to support the
notion that pull-out, isolated therapeutic intervention in
simulated environments is not an effective means for
students with disabilities to learn and retain new motor
skills.2=% Given this information, I question the rationale
for conducting this study. I believe adequate informa-
tion currently exists for us to expect that the subjects in
this study would not successfully transfer the targeted
skills to the natural environments when the instruction
occurred in an unnatural, artificial one (ie, physical
therapy setting).

948 . Shelden

My additional concerns with this study revolve around
the notion of functional learner, outcomes and ‘the age
and experiences of the learner. Some studies’ have
identified key factors that affect generalization. Selecting
skills that are likely to be naturally reinforced and that
are used frequently and in many situations is a key factor
in successful generalization: Although intervention has
historically focused 'on deficient skills with the assump-
tion that isolated skills must be learned 'and then even-

tually transferred to functional aclmtwu 10 we now know

that for learners with severe disabilities, task-specific

instruction must take place in the natural environment

for retention to . occur.!7-'** Although 1! support| the
authors’ use' of goal attainment) scaling  (GAS) 'as ' an
effective” method | for, measunng outcomes for’ peol)lt

who . may 'not' make substantial| or. rapid! progless, I

question the types of goals choqen for the subjects in the

study, such as head control, propping/ on, forearms,

protective - extension, and! reaching/ and| grasping | to
midline over the chest while positioned supine. Further-
more, in the example p;owded ifor. Chris,; a 22-year-old

young man with severe 'delays, the. goal 'was 'to improve

his neck and upper back strength to counteract his trunk
deformity. The GAS 'then involved rating Chris"’ perfor-
mance on a prone propping; activity, whichis i notia
functional | goal | ¢
22-year-old l/men. Another/concernis that|even ifithe
activity were appropriate, itiis difficult to imagine ' how
opportunities for prone propping icould be easily incor-
porated into Chris" daily routine. This goal obviously was
derived from a philosophical approach that embraces «a
more developmental model. For example, this type of goal
would be appropriate for an infant 4 to 6 months of age.

Considering Chris’ age, past experiences, and level of
disabilities, it is also difficult to believe that meaningful
gains will be made in the area of head control. The
example states that the progressive trunk deformity is a
family concern. 1 would want to know how the kypho-
scoliosis .interferes with Chris’ daily routine. We also,
however, must consider available evidence on the effec-
tiveness of bracing and exercise to prevent further
structural deformity. What we know is not very promising
regarding counteracting Chris’ present structural prob-
lems.!! If Chris’ family wants him to hold up his head, he
must be provided with ample opportunities and motivat-
ing stimuli to do so throughout the day while in his
wheelchair. Therefore, goals involving using a com-
puter, social interaction, eating, or grooming would be
appropriate avenues to explore for Chris. For youth and
young adults with severe disabilities, the literature is
quite sparse regarding effective intervention strategies,
especially in the area of physical therapy. Incorporating
evidence we know to be true regarding systematic
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instruction and using common: sense, however, should
assist us in developing an appropriate research agenda
regarding therapeutic intervention for youth and young
adults with severe disabilities.

To quote Rothstein, “Evidence is what is published in
credible and respected journals.'We should practice

based on evidence that tells us' what works. \We also

should stop doing what doesn 't work, based on evidence.

But the biggest challenge is to do our best inthe

uncertain - world that exists  between ' those. two
extremes.” 2P0 Learning is learning. It is time for us to
embrace the evidence we know to be true, whether we
like it or not. Yes, it means giving up therapy rooms and
vacating clinical settings so that instruction occurs: in
typical life settings with naturally occurring prompts and

consequences. Our research should be'leading the way,

investigating how to best use the evidence we have, The
process in which information is presented to. students
with disabilities is as crucial as the actual content. We
must shift the focus of our intervention, planning to
encompass not only what to do, but also where and how
o do it

M’Lisa L Shelden, PhD, PT, PC
Assistant Professor of Research
College of Allied Health
Division of Rehabilitation' Sciences
University of Oklahoma Hm!tk .Suemecl Fenter
PO Box 26901
Oklahoma City, OK,73190

® Au'thori-Ré's'pbﬂsjé

We appreciate. Dr Shelden’s thoughtful comments: and

agree with her perspective: that evaluation of the effec-
fiveness of physical therapy reqlurm evidence that inter-
vention improves function in contexts that are meaning-
ful to individuals with |limited |physical iand 'cognitive 4
families, and others who interact \with:
them on a regular basis. Our study was not designed to '

abilities, their |
address this question. Our aim was to' begin to examine
a model of physical therapy for/individuals with! limited
physical and cognitive abilities./ Research madels have been
defined as “idealized conslru(l.slthatltyplcdlly incorpo-

rate a number of variables and are used by scientists both

1o visualize and to test theories.”! Transfer of' leamming, |

functional outcome, and relevance. of age and. experi-
ence of the learner are constructs: within the ability-
focused intervention model ithat require - critical
examination.

We believe that a' better understandlng of 3 issuesis
essential to investigation of the effectiveness of, physwal
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flherapylforu individuals with limited physical and cogni-
'[tive abilities. As stated in the discussion, these issues are: |
(1) How.ts function  defined ' for ' this population? (2)
\What changesun gross motor  function: are individuals
wwith'iseverely limited physical \and cognitive ; abilities
‘capable of makmghand (3) What constitutes changeiin
/motor; /ability :that iis mmeaningful to individuals 1and

aregwers? We.have attempted to address these issues as

well as'fill a gap: mlthe literature on transfer of learning.

JThC sub_]ect.s in' our study had a mean age of 20 years,
.chronic and severe. cognitive and physical’ limitations,
rand multiple diagnoses. Most of the studies cited by Dr
"‘Sheldenf included children with cerebral palsy or' Down

' syndrome and preterm infants, Furthermore, transfer of
‘iskills (in individuals with severe cognitive and physical

(limitations has focused on the ¢! ommunication, behav-
(ior, and fine: motor domains.?

\We alg'ree- with/Dr Shelden that “understanding learning

icharacteristics: and matching learner needs” are essen-
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tial. That is precisely why the goals reflected loutcomes

that were judged 'to have a high probability ofibeing
achieved within 18 weeks. The goal-setting teams agreed
that the selected abilities were components necessary for
eventual ‘acquisition of functional outcomes. Thus, the
term “gross motor ability” was used instead of “function.”
Our contention that the goals were meaningful is sup-
ported by the feedback provided by the caregivers. Had
functional ‘outcomes: beem:selected that exceeded what
the subjects were capable of .’achlewng in 18 weeks, we
would not have been able- to mvesugatc transfer of ability
in the home and recess st‘[tmgq

i
|

Alt.hough mdnyfof i the ';ubJectb ‘goals | lnwolved postures

and movements: assocmtcd with the motor development

sequence, our rationale for selection 'was not based'on a.

developmental | pefspe(,nve Rather, the focus' was, on
postures and movements ithat'might! provlde a means to

perform a task; reduce the need for caregiver, assistance,
or prevent qecbndarylmpanmems For Chris, the sub]cct'
described in/ Appendix 2, the' goal of pron(, propping,

was selected|to ‘counteractia flexible, but severe, kypho-
sis. The- rammale wasno‘prevent further ca.rdlopulmo-
nary dysfuncuon jand ! ‘pain! We believe! that, for individ-

uals with| severe: physucah dndl cognitive ' limitations, -

consideration  should | be' given' notionly . to :improved |

250 . Brown et al

motor. function but also to prevention of secondary
complications that could compromise quality of life.

In conclusion, as noted by Dr Shelden, physical ‘thera-
pists need to consider goals that reflect abilities that will
be “used frequently and in many situations” and “are
likely to be naturally reinforced.” Our study presents a
model that we hope will prove useful 'in investigating
how to maximize function and!'minimize disability for
individuals with limited physical and icognitive ‘abilities.
We encourage others to critically examine the model in
attempts to provide evidence of 'what constitutes high-
quality services for individuals wlth limited phy‘;l(’:dl fand |
cogmtlve abllmes !

David A Brown, P.&D PT, PCS|
Susan K Effgen, PhD, PT ' 1.
Robert [ Palisano, ScD,) PT)
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