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The purpose of this research was to evaluate the combined
effect of intensive neurodevelopmental therapy (NDT) and
casting in improving hand function, quality of upper-
extremity movement and range of motion in children aged
between 18 months and 4 years with cerebral palsy (CP). A
randomized crossover design was used to evaluate the
difference between intengive NDT plus casting and a less
intensive regular occupational therapy (OT) program.
Blinded assessments of hand function, quality of upper-
extremity movement, and parents® perception of hand-
function performance were carried out at baseline, 4 months
(end of first intervention period), 6 months (after a 2-month
‘washout’ period), and 10 months (end of second intervention
period). Analysis of the outcomes revealed no significant
differences in hand function, quality of upper-extremity
movement, or parents’ percention of hand-function
performance between the two treatment groups ~ intensive
NDT plus casting or regular OT programs. There does not
appear to be any beneficial effect of an increased amount of
therapy for the children in this study.
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Children with cerebral palsy (CP) typically receive ongoing
physival and oceupational therapy (OT) to facilitate motor
development and to enhance independence in movement, self-
care, play and leisure. The most common current therapy
approach is based on neurodevelopmental therapy (NDT)
(Harris 1990, Bly 1991, VanSant 1991, DeGangi and Royeen
1994). In this approach. intervention focuses on improving
motor-based activities by changing the childs underlying
impairments in motorcontrol through the inhibition and inte-
gration of primitive postural patterns and the facilitation of
morenormal quality of movement (Bly 1991),

Clinical evaluation studies have raised questions about the
officacy of NDT. Eight group-comparison studies of neurode-
velopmental, physical, and oceupational therapy for children
with CP have been conducted over the past 20 years. In these
studies. this approach has been compared with no therapy
(Wright and Nicholson 1973), functional therapy (Carlsen
1975, Neherzer et al. 1976, Sommerfeld et al. 1981), infant
stimulation (Palmer ot al. 1988), Vojta therapy (I Avignon
1981) anel differing intensities of therapy (Law et al. 1991a,
Mayo 1991}, The results of these trials are mixed, with three
demonstrating no difference (Wright and Nicholson 1973,
Sommerfeld et al. T981, Law ot al. 1991a), three supporting
NDT(Carlsen 1975, Scherzer et al. 1976, Mayo 1991). and two
supporting  alternative interventions (1'Avignon 1981,
Palmer ot al. 1988), Randomized clinienl trials have not sup-
ported the efficacy of this approach in recdtucing disability and
handieap ( Piper 1990).

Inhibitive easbing, in which o east is applicd to maintain a
specific joint in a functional position. is used for childven with
CP to devrease the effects of inereased tone and inerease fune-
tional movement. Casting in combination with NDT has
recently been shown to increase range of motion and upper
extremity movement quality (Law et al. 1991a). Reid and
Nochaniwsleyj (1992) also studied the effects of a hand-posi-
tioning deviee on upper-extremity control, musele activity.
and visual-motor performance in 10 ehildren with CP - Bach
child was tested with the splint on and the splint off. There
were ho statistically signiticant differences found in upper-
extremify movement control. muscular activity. or on visu-
al-motor performance between the splinted and non-splinted
condition. The authors did comment. however, that it was thoir
impression that some children with mild to moderate uppor
extremity hypertonicity or fluctuating tone showed improve-
ment in the quality of motor performance as measured by
increased speed and aceuracy on poncil-paper tasks,

The efticacy of the most benetivial frequency or intensity of

divect therapy is unclear, with conflicting evidence, Based on
her detailed analysis of theintervention lterature, Piper (1990)
concludes — albeit from limited evidence (Carlsen 1975,
Scherzer et al. 1976) ~ that therapy ‘must be offered a mini-
mum of two times per week’. Bower and MeLellan (1992), in a
small before—afterstudy, also seemed to demonstrate the short-
ferm benefit of hursts of intensive'treatment on the acquisition
of motor slkills, and many of these skills regressed when the
intensity of therapy decreased. On the other hand, evidence
from a clinical trial (Law et al. 1991a) found no demonstrable
effect of twice-weekly compared with once-woeekly N DT-hased
therapy in children aged betweon 18 months and 8 years. The
results of the study by Law et al. (1991a) did indicate the possi-
bility that intensive NDT was more effective than woeckly NDT
for acohort of children under 4 years of age.

B,




The purpose of the present study was to evaluate the com-
bined effect of intensive NDT and casting in improving hand
function, quality of upper-extremity movement and range of
motion in children, aged between 18 months and 4 years, who
have (P The primary research guestion in this study was:
what are the effects of intensive NDT and upper-extremity
inhibitive casting compared with a less intensive regular OT
program on hand funetion. quality ofupper-extremity move-
ment and parents” perception of hand-function activities in
young children with spastic CP? '

Method

SUBJ LTS

Participants for the study were selected from children attend-
ing therapy at ecight children’s rehabilitation centers in
Ontario, Canada. All children in the study were between 18
months and 4.0 years of age. They were diagnosed with CP
with limb involvement of diplegia (with upper-extremity
involvement), hemiplegia. or quadriplegia. Upper-extremity
involvement for all children ranged from moderate to severe,
with the wiist in a flexod posture. Children were not able to iso-
Jate hand funetion from wrist function and thiumb-in-paln
deformities were often present. All children experienced diffi-
culties in manual dexterity, coordination, isolated finger
movenient, and in-hand manipulation activities.

Childien were excluded if they demonstrated a skin sensi-
tivity to casting materials; had a fixed permanent contracture
at the wrist: had recont or planned uppor-extremity surgery:
wsedd antispasticity medications: or had a cognitive impair-
ment severe chough to precludoe improvement in hand fine-
tion. The last eriterion was assessed using the therapist's
judgment. More formal methods of assessment were not suit-
able beeatse of cost and lacl of reliability and validity of avail -
able Gests for young childven with disabilitios,

Tntotal, 52 children met the inclusion eriteria and their par-
onts consented to their participation, Twao children were not
available for all assessments: one heeause the parents decided
to drop out of the study and wnother because they moved out
of the country. Thus, 50 children completed the study.

BTUDY DESIGN

A randomized crossover design with awashout” period was
used to evaluate the differences between intensive NDT and
ensting versus regular O The primary reason for using a
erossover design was to enable children to receive hoth inter-
ventions under study, and thus make the study more accept-
able to parents who were concerned about their children
receiving the best available intervention. The crossover design
is an efficient method of comparing therapies because asmall-
ersample size is usually required (Fleiss 1086). [t allows each
child to act as hisfher own control; this leads to an inerease in
precision in the estimated treatment effect Tor response vari-
ables where there is a strong eomponent of variation due to
individual subjects { Brown 1980). Data from atrial previously
conducted (Law et al. 1991a) confirmed that there was a groat
deal of variation between subjocts.

Children entered into the stucy were randomly assigned to
one intervention for 4 months, followed by a 2-month washout:
period, and then 4 monthson the other intervention.T'wo mea-
surements for each period were made to allow for estimation of
the carry-over effoct, which could be constant or differential
overthe two measurements for the second intervention periocl.

INTERVENTION

Stratified randomization was used to improve bascline equiva-
Tency of groups with respect to age and severity of hand-fune-
tionimpairment. Bach child wasstratified by age (young. 18to
33 months; and old. 33 to 48 months) and hand-{unction sever-
ity as measured using the Peabody Fine Motor Scales (Folio et
al. 1983) (mild, less than 6 months below chronological age;
severe, 6 months or more below ehronological age). The ran-
domization was not stratified by centersinee a previous study
showed no important center effects (Law et al. 1901a).
Randomization to treatment sequence groups was completed
immediately after haseline assessiment and stratification.
Children were assigned initially tointensive NDT and casting
or regular OT using a blocked randomization design with
blocks of four, All outeomes were measured by trained evalua-
tors who were blind to the random assignment of the child,
After the first 4-month intervention period. children had a 2-
month therapy holiday’ as a washout period, followed by the
alternative intervention ford months.

The major differences between intensive therapy plus cast-
ing and regular OT were the foeus duving therapy. quantity of
therapy, and the application ofa cast, In the intensive therapy
plus casting intervention, therapists used (acilitation and
handling, using the prineiples of NDT. to foeus on ehanging
impairments and improving upperextromity quality of move-
ment. The regular OT program focused on Lask analysis and
facilitabing changes in Funetional skills such as skills in self-
eare, foeding, and play. Childron in the intensive treatiment
group received twice-weekly therapy for 46 minotes, plusa3o-
minute duily home program. In addition, they received a
hivalved upper-extremity east which covered the wrist and
was intendod to beworn fora minimum of 4 hours daily, on at
lenst two separate oceasions. The casts were fibregluss and
oxtended Teom below the elbow to the palm of the hand. The
wrist was held ina position of neutral to 10° extension and the
thumb atiel fingers were froe so that their movemont was not
affected. Childven receiving vegular OT received therapy a
maximum ol onee weekly ford minutes ora minimam ol onee
monthly, keeping their previous therapy sehodule,

All oecupational therapists involved in the study attended
atraining workshop on the development of guidelines forther-
apy and the mothods to apply and use inhibitive casting,
Detailed guidelines were developed to define aceeptable treat-
ment practices for oach phase of the study. A somplete record
of therapy goals and attendances for each child was kept.
Home programs were given for the easting period only and
consisted of N DT therapy activitios to e carried out at home,
Parents kept records of home program completion and
amount of cast wear. Records were also kept of other treat-
ments received in OT or elsewhere during the study period, so
that cointervontion could be evaluated.

MEASURBMENT OF OUTCOME

The primary outeome of this study was hand function as mea-
sured by the Peabody Fine Motor Seales, Secondary outcomes
were a measure of quality of upper-extremity movement and a
menasure of parents’ perception of their child’s ability in hand-
[unction activities. Range of motion ab the wrist was to have
been included as an outeome but was disecontinued besause of
the difficulty in getting accurate measures from young chil-
dren. Assessments were performed ab haseline, 4 monthy, 0
months, and 10 months. Independent evaluators who were
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trained in the use of the measures and who were unaware of
treatment alloeation administered all outcome measures.

The Peabody Fine MotorScale is astandardized measure of
fine motor function in children from bivth to 7 years (Folio et
al, 1083). Test—-retest and interrater reliability and validity of
the Peabody Fine Motor Seales have been well-established
(lolio et al, 1983, Russcll et al. 1994). Quality of upper-
extremity movement was measuved using the Quality ol
Upper Bxtremity SkillsTest (QUIEST) (DeMatteo et al, 1003).
Interrater and test—retest reliability as well as eriterion validi-
ty of the QUENT with other measures of hand function have
been shown to be excellent ( DeMatteo et al. T993).

The Canadian Oceupational Performance Measure (€ YPM)
(Law et al. 1991D), was added as a secondary measure: it is a
measure of parents’ perception of theirehild’s performance and
satisfaction with performanee in specific, individualized activ-
ities. Through an interview, the parents identificd specific
activities involving hand function with which they felt their
child was having diffeulty. Pavents then rated their childs per-
formance and satisfaction with performance ona ] to 10 seale.
These data enable us to measure the parents’ perception of
childrents change in areas of hand funetion identiied as impor-
tant to them during each stucly treatment period.

Adherence to therapy was assessed using a standandived
assessment which asked parents about their understanding, abil-
ity to carry out, and skill in carrying out a home program. This
assessment. had been previously validated and the reliability
Tound to be 0.7 using weighted kestatistios (Cadman et al. 1986).

ANALY RIS

The wrossover design was sclected for this stucly bevause it pre-
sents the apportunity For all partivipants to experience both
therapies, which was a desirable objective in this context.
Despite these advantages. there were cortain difficultios which
arose in the analysis of the erossover design for this study
beeause of the nature of the outeome variables, Tn traditional
uses of the erossover design, it is assumed that the outecome
experiences a relatively short-tern effoct folowing the initia-
tion of treatment, and that it returns approximately to hase-
line lovel when the offoet of therapy or intervention wears ofl
alter asuitable washout period has elapsed. Typical examples
of this include those where drugs are adiministered to induee
physiological orsymptomatic response,

I the washout period is not sulticiently long to allow the
effeet of the intervention to have worn of L the possibility of
differential carry-over effcets exists, In this circumstance,
some of the respanses observed in the second period of the
erossover design may be partly due to residunl effects of the
troatments administered in the first period. T these residual
effoets nre unequally distributed between study groups, the
subsequent estimate of the differonce in effectiveness of treat-
ments becomes hinsed.

Conventionad analyses of crossover designs are able to
examine the possibility of carry-over bias before the evalua-
tion of treatment effeets, 1t is determined that carry-over
effeats have been unimportant, then fully effivient esbimates
of the treatiment effvet can be derived using data from hoth
treatment periocs, and exploiting the within-subjeet control
leatureolthe design,

In the vontext of this study, the implementation of the
crossover design was not achievable in the standard way,
heeause many of the outeome varinbles were not expected Lo
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revert: to baseline following cessation of the interventions.
Indeed. the objective of the therapy in this study was to
achieve long-lasting benefit. Examples of outcome varviables
with this pattern include measures ol motorskills oractivities
of daily living. Here, we expected that the effect of treatment
would, icleally. carry over well beyond its immediate period of
administration. The objective was to achieve a therapeutic
effect that would be cumulative, huilding on improvements in
earliertime periods,

The use of outeome variables that were expected to show
cumulative response roguired the development of special toch-
niques for data analysis, Accordingly, special analysis of vari-
ance (ANOVA) technigues were dorived with the ohjective of
obtaining unbiased and efficient estimates of the treatment
effoct, while also allowing for earry-over effects. In this study.
there were bascline measurements prior to each of the two
interventions (at (0 months and 6 months after enrolment into
the study) and postintervention measurements (at 4 months
and 10 months), Under this design. it was assumed that caery-
over could be characterized into first- and second-order com-
ponents, The first-order component was assumed to he the
residual effect of the Hest treatment, being felt at 6 monthsand
subsequently foragivensubject. Thesecond-order component.
was assumed to be an additionad residual effeet, but which was
felt only at the F0-munth observation, Tt was assumed that
first-order earry-over was inherently more likoly to occuarthan
second-order carey-ovet,

An estimator of the treatment effeet was developed which
used the observations at 0, 4. 6 and 1O months, This estimator
is binsed only if the second-order carry-overeffect is non-zero.
Thus, even iF first-order earry-over exists, an unbiased estina-
torofthe treatment effect can be obtained, under the relative-
ly weak nssumption that the second-ordor earvy-over elfeel. ix
zovo, Additionally, estimators were obtained for the rst- and
second-order effeets, Standard crrors of all of the estimators
wore oblained analytically. The results of the entire analysis
ean hesummarized ns an ANOVA tablo,with approprinte tests
of statistical significance,

The first effect that is to he examined is the seeond-order
carry-over effeel. beenuse of the bias that it may inbroduee,
Next, one can evaluate the effeet of fimst-order carry-over
althongl. as mentioned above, this effoct. does not bias the
estimate of the treatment elTecet. The demonstiation ol signifi-
eant lrst-order earry-over would suggest that the 2-month
washout period had not heen sufficient to allow all al the bene-
fitss of the first treatment to acerue before the posthreatment.
meastrement: had heen made,

The final effeet to be examined is thal of the treatiment,
which is the variable of primary interest. Statistical signifi-
canee in this effeet indicates a relatively superior effect of one
treabment, compared with the other: this estimate and Lost is
achieved by examining within-subject changes, and allowing
for all other relevant offects. Tn particudar, the treatment. is
assessed alter taking account of hetween-subjoet variation.
the elfoets of possibly differential vesponses in the lirst and
second e poriod, and overall differences between the man-
domized study groups,

Inthe ANOVA, hetween-subject varialion is known Lo hean
effect usually of Targe magnitude, so it is not required to tost it
forstatistical significance. Thixis hecause the treatment efTect
is examined on a within-subjeel basis. The offoct of timein the
ANOVA indieates whether responses ofull subjecta might have
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been systematically different at the various observation
points (0, 4, 6, and 10 months after randomization). Such an
effect might oceur, forinstance, if there had beenimprovement
in all participants over the course of the study. Another possi-
ble reason for a tine effect is because the subjects have aged,
and may have changed their abilities as a group, on average,
irrespective of differential effects of therapy. An example of a
variable subject to this kind of phenomenon would be the
Peabody scores prior to adjustment for age. Even the age-
adjusted Peabody scores might be subject to a time effect. it
the adjustment for age were imperfect, in the sense that all
such effeets had not been accounted for.

Data from each outeome measure were collected and sumn-
marized for each treatment group. Descriptive statistics were
caleulated for all demographic variables. The cumulative
response mode!l in the crossover design was used for the
Peabody and QUEST outeome measures. which were expect-
odl o show a cumulative response pattern. The third outeome,
the COPM score, measures the parvents perception of the
child’s performance and satisfaction with performance in par-
ticular nctivities. 16 is likely to reflect satisfaction in the par-
ents with relatively recent achievement, and is not necessarily
expocted to show a cumulative response. Accordingly, Tor the
(OPM outeome, standard crossover analyses were carried out,
asstiming the transient response, rather than the cumulative
response maodel,

Results

Demographic information about the study sumple is summa-
vized inTable I Wity children completed the study and were
assessed ab all four assessment times, The intervention groups
were equivalent in sex. previous frequency of therapy, CP dis-
tribution. use of lower-extremity orthoses, maternal educa-
tion, and age. '

Data (rom the parent and therapist log hooks wore extract-
ed by atrained oceupational therapist. Analysis of the therapy
log hooks indicated that therapists were successtul in differen-
tiating NDT treatment from regular O Goals for therapy
using NDT were hased on changing impairments and improv-
ing quality of movement. The most prevalent gonls included
achicvement of dissociated movements, improvement of head

control, deereased retraction of shoulders, promotion of active
grasp. resisted movements, promotion ofequilibrium respons-
es, improvements in bringing hands to midline, trunk elonga-
tion, improvements in shoulder control, weight shifting,
weight bearing, and decreased associated reactions, For regu-
lar OT, the goals were fewer, more global and functionally

Table I: Description of study sample N=50

Table IL; Therapy attendances and adlierence to home programs N=50

Total parvent adherence seore (max=20)
Total therapist adherence score (max=20)
Attendance for vegular O
Attendanee forintensive ND'Pfeasting
Parent veport: average timein east (h)
Parent: home program

Altcompleted ()

Some conmpleted (d)
None completed (d)

Treatmend order Tutal
Indensive ND'TY Regqular OT
casting first (%) Sivst (%)
Sex
Female 15 (30) 13 (26) 28 (56)
Male (22) 11 (22) 22 (44)
Prequency of therapy ‘
before heginning of study
2 timesfwk 5 (12) 1 (2) 6 (14}
1 time/wk 12 (20 ) (21) 2] {(50)
2 times/mo Hoo(12) 7 (17} 12 (29)
Monthly 0 3 (7) . ()
Missing data o4 (®) 4 (8) -
Coerebral palsy distribution
Quadriplegia 11 (22) 11 (22) 22 (44}
Hemiplegin 9 (IR) 10 (20 19 (38)
Diplegie (withupper
extremity involvement) 6 (12) 3 (1) i} (18)
Woars lower-extremity
orthoses
Yos 1 (26) 11 (20) 22 (52)
No 0 (22) 11 (206) 21 (1)
Missing datn 4 (8) 3 (6) 7 (17}
Mothers edueationlevel
High sehool 17 (A7) 1} (24) 30 (65)
Training program ! (2) [t} 1 (2)
College or university 7 (15H) 8 (18) 1h (33)
Missing data 1 (2) 3 (6) -
Chronological age Mean 8D Mean S Mean sD
at baseline (1no) 33,38 (0.04)  32.42) (12.20) 3202 (1EO1)
Treatmend order Totel
Fuenstoe NDT) Regudar OT Meun {S1)
cesling flrst Jirst
Mewn (S81)) Meeen {(S81)
15.38 (3.58) 1616 (2.5%) 15.72 (3.15)
15.58 (13.22) 16.20 (2.89) 15.86 (3.05}
8.38 (3.33) .48 (3.03) 8.91 {3.20)
244,42 (3.34) 23.05 (6.04) 23.81 (-+.73)
2T6.27  (132.52) 323,73 (160.83) 207,190 (146.20)

4800 (35.54) 446,06 (31.50) 47,10 {33.33)
22,71 (IR39) 26,00  (25.25) 24,23 (21.50)
L1100 (13.08) 0.82 (9.63) 1043 (11.38)
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based. The most provalent goals for regular OT included
improvement in self-care skills, improvement in oral-motor

and feeding skills, improvement in play skills, and provision of

adaptive equipment.

Information about adherence to the treatment schedule
and home program is presented inTable 1. The average num-
berof therapy attendances was 24 forthe intensive NDT inter-
vention {out of a potential 32) and 9 for the regular therapy
intervention. Scores (or adherence during the intensive thera-
Py period as reported by parents and therapists were very sim-
ilar to each othor and across therapy order (means of 15 to 16
out of a possible score of 20). When children were in the inten-
sive therapy plus casting group, parents were asked to com-
plete adaily home program (maximum 120 days). Information
extracted from the parent log books revealed that the logs
were kept for an average of 82 days (range O to 118 days). Mean
cast wear was 207 hours (range 13.45 hours in total to 704.45
hours in tatal). Parents indicated that they were able to com-
plete all of the preseribed home prograum in an average of 47
days and some of the home program in an average of 24 days.

Analysis of the results for hand function measurved using

Table III: Qutcomes by treatment group

the Peabody Fine Motor Scales revealed no statistically signif-
jcant or clinically important differences between children
receiving intensive ND'T plus casting or regular OT (Table 111),
Since the pattern for the total raw scores for the Peabody
Scales was the same as age-equivalent change, the scores ave
reported as changes in age-equivalent inonths as these scores
are casierto interpret clinically. Power caleulations completed
afterthestudy indicated that based on N=50. the power to find
a 2.6 month clinically important difference on the Peabody
seales was81%.

There were no statistically significant or clinically impor-
tant differences as measured by the QUERT between children
receiving intensive therapy plus casting versus children receiv-
ing regular OT. As well, there were no statistically significant
or clinieally important differences between treatment groups
on parents’ perception of hand function activities as measured
usingthe COPM.

There were statistically significant and clinically meaning-
(ul differences over time for children in each treatment group
on the Peabody scale (P=0.0001). the QUEST (P=0.007).
Performance (P=0.0001) and Satisfaction scores (P=0.0001)

Mean (8D)

Breseline Aanonths o months 10 months
Peabody Fine MotorSeales (N=50)
Intensive N DT/easting frst 2004 (9.0) 20,8 (R.D) 23 (10.4) 24,00 (12.3)
Regular O first 19.2 (8.6) 20,8 (10) 209 (10.9) 2.7 (13.41)
QUIERT (N=h0))
Entensive NI T easting Hrst 513 (22.3) 533 (22.9) 838 (24.0) Ay (26.1)
Regular OT first 1.5 (25.3) 473 (27.7) 48,2 (28.0) 40,0 (24.4)
COPM (N=3h)
Performance score
[ntensive N DY easting fivst 3.2 (1.5) 6.5 (1.6) 3.2 (L) G.1 (1.6)
Regular O lirst 3eb o (1,0) 5.7 (1.4) 3.2 (1.2) A6 (1.7)
Satisfaetion seore .
Intensive NDT/easting first 3.0 (1.9 7.1 (LY) 3.8 (1.8) 6.7  (1.8)
Rogular OT first 3.0 (1) n.8 1.8) 3.6 (1.6) 5.8 (1L.7)

Table IV: Estimated treatment and primary carry-over effects and confidence

intervals for study outcomes

Bstimale of Standurd 055 C1
trealtment effect error
Peabody Fine MotorSealos
Treatment -0,50 .92 ~2.30 1.29
Primary carry-over 0,17 0.92 ~1.62 197
Quality of upper-cxtremity skills test
Treatment 1.21 2,17 -3.06 546
Primary carry-aover 2,98 2,17 -1.27 7.24
Canadian occupational performance measure
(using standard erossover analysis)
Performancescore: treatment ~0.05 (110 -(.24 0.14
Satisfactionsceore: treatment ~.11 0.13 ~-0.36 0,14

Note: all treatment and primary carry-over values wero not statistically significant,

CI = confidence intervals,
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on the COPM., measured from baseline to 4 months and 6-10
months, also showed statistically significant and clinically
meaningful differences overthese time periods.

The ANOVA table for study outcomes, ineluding estimated
treatment and primary carry-over effects and confidence
intervals for all outcomes ave listed inTable TV. There were no
significant second-order carvy-over effects. As well fi rst-order
carry-over effects did not achieve statistical significance,

Ty determine if there was an effect of the length of time a
cast was worn each week, the sample was divided into two
groups, those below and above the median cast-weartime (19.6
hours per week). Results for each group were compared using
an analysis of variance procedure. Those children who wore the
cagt for 4 number of hours greater than the median demon-
strated significantly move changes on the Peabody age equiva-
Jeut scores and CO PM Perforiance and Satisfaction scores,

Discussion

The results of this study indicate that, in this young popula-
tion, there were no differences in hand function, quality of
upper-extremity movement. or parents’ perception of the
childs hand-funetion activities when children are receiving
intensive NDT plus casting or regular OT. There did not
appear to be any beneficial effect of increasing the amount of
therapy for the children in this study. Children when receiving
regular O focused on functional activities achieved very simi-
Jar outeomes compared with those same children receiving
more intensive therapy based on NDT principles and primari-
ly focused on changing quality of movement.

During the more intensive treatment period. children
attended therapy 24 times during 16 weeks (an average ol 1.5
times weekly). There were a variety of reasons {or absences,
and no specific pattern appeared. The vatio of attendances
bebween the intensive and regular treatment times was 3:1,
indicating that children who received three times as much
therapy did not make more gains during the study period.
While it is possible that an even greater intensity would have
led to differential improvements, the practicality of such a
level ofservice delivery is doubtful, both because of difficulties
for parents to attend therapy and because of required therapy
FESOUTCOS,

The results of this study are different from a previousstudy

(Law et al. 1991a) which found that easting in the presence of

ab least regular amounts of N DT significantly improved quali-
ty of upper-extremity movement. One explanation for these
differences could be the ages of the children in each study. In
the Law ot al. (1091a) study. children ranged in age from 18
months to 8 years of age, compared with 18 months to 4 years
inthe current study. It may be that changes in quality of move-
ment due to therapy occur more often in children who are
older. Recent research using the Gross Motor Performance
Measure, & measure of quality of movement for gross motor
skills, has found that quality of movement does improve more
in children who are over 4 years of age (Boyce et al. 1995).

If casting is used, those children who wore the cast over a
threshold of hours of casting (19,6 hours per week) demon-
strated improved hand function and perceived improvements
in performance on selected hand-function goals. These results
can only be applied to the type of cast used in this study — a
bivalved, fibreglass cast. Splints, which do not provide the
same degree of positional control as casts, may not be effective
in changing function (Reid and Sochaniwskyj 1 992).

It is important to examine the statistical power of this
study so that the possibility of a type 11 error canbe ruled out.
A type 1 error occurs when a clinically important difference
Detween treatment groups exists but the sample size is too
small to detect it. The sample size for this trial was caleulatec
based an a predetermined value of a clinically important
change in 2.6 months on the Peabocy [Fine Motor Scales.
Although we did not achieve the caloulated samnple size of 62
children, post hoe power analyses using variability estimates
from this study revealed that the study had a power level of
81% to find a difference of 2.6 months on the Peabody scales.
Therefore, we can conclude that a type [T erroris a relatively
unlikely oceurrence in this trial.

The outcomes of two different therapy regimens were com-
pared in this study. Since both groups received some therapy,
1o conclusions ean be made about the effect of no therapy. 1tis
interesting to notethat, onaverage, scores on all outcome mea-
sures in both treatment groups changed significantly over
time. Whether these effects are due to developmental progress
or are influenced by therapy eannot be determined within this
study design.

What are the cinical implications of the results of this
study? There appears to be ne immediate bencfit from more
intensive therapy based on neurodevelopmental prineiples in
improving hand function, upper-extremity quality of move-
ment, or parent-identified goals in young children with CI2
This finding should alleviate some of the anxiety which pat-
ents, therapists and other elinicians have about not having as
much therapy as they believe is needed. Casting to improve
upper-extremity quality of movement appears to be more
offective in children who are older than this group, 1Feasting is
undertaken, our results incicate that Improvements are asso-
cinted with hours of casting over the median of 4.5 bours per
woeek. The largest improvements in this study occurred in the
seores for the COPM, a measure hased on changes in parent-
identified functional goals. Parents percoived that their chil-
cdren improved significantly when therapy was cdivected at
goals important to them, irrespective ol the typeoramount of
therapy that was delivered. This suggosts that therapy should
be more focused, concentrating on the functional goals that
parents beliove are important for their child within the envi-
ronment that they live, Further research to determine the
offactiveness of such a therapeutic appronch is warranted.

Aceepted Jor publicalion 26th February 19497.
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