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Background. Older adults who recerve training for functional skills in contextually appropriate environments may
show greater lunctional improvement than persons trained 1n a tradinonal environment. Functionally Limited ofder adubs
receiv (ng teainig in contextually appropriate enviranments (simulated home and community seltings) may show gresier
unprovement in activities of daily living tADL)Y than persons trained in a traditional manner,

Methods. Eighty-cight putients tfrom a day hospatal, aged 65 years or older, were randomized toeither receive reha-
tilitation ina sunulated environment (Easy Street) or in a gymnasium setting. Rehabihtaton tocused on retraining tune-
tionul skalls i contextually appropriate environment (Easy Street) or ina traditional setting (gymndsiam) using il
learning principles fur o period of 16 weeks, Oueome measures included the Structured Assessment of Instrumental
Living SKills 1SALLS 1 o performance measure with criterion and timed components, a self-report health stutus guestion-
maire, the Short Form-36 (SF-36% und the patent-orentated goal-directed Canadian Occupational Pertarmanee Meisure

(COFM )

Resultv. There were no group differences on any of the outcome measures: SAILS (p = 31 the SF-36 physacal £ = 83

and miental (p = 51 and the COPM performance scale (p

Od) and sanstaction scale (p = o0

Conclusions. Although we have not excluded benelits of contestually appropriate rehabilitition enviromments with
dilferent intervention approaches, at different stuges of rehabilitation or with patients at higher functional levels. our re
sults sucgest the appropriateness of @ moratonum on these expensive interventiony pending demonstration of Clear pos

tive effects determined from lurther study.

UNCTIONAL disability in elderly persons 1s 4 major

problem that will grow as the population ages. Frail
elderly patients suffering from chronic illness and func-
tivnal deterioration tace particular challenges maintaining
or regaining the skills that permit their remaining m inde-
pendent living environments.

Duy hospital rehabilitation programs can facilitate frail
elderly persons m readapting to the exigencies ot indepen-
dent living, A systematic review of 12 controlled clinical
trials showed that patients receiving day hospital care had
lower odds of death (0.72, 95% confidence interval [CI]
0.53-0.99, p < .05 and functional deterioration (0.61, 95%
CL0.38-097, p < 03} as well as trends toward reductions
in hospital bed use and placement in institutional care than
patients not recerving such care (1), Most larger communi-
ties muke these programs available w elderly patients tacing
challenges in functioning.

Existing programs use a variety of approaches, and few
studies have rigorously examined the alternatives. In most re-
hubilitation programs, therapists are limited m their ability 1o
ansess higher level functional acuvities required for daily hving
and patients are unuble to practice these skills in a contextually
relevant and safe environment. Home or community visits can
provide these opportunities but are ume and labor intensive.

Creating a simulated community environment in the re-
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habilitation setting may help overcome this problem, Fasy
Street (ES). developed w Phoenix Memorial Hospital by
David Gynes Design, provides an example of such an envi-
ronment. ES includes a number of modules that mimic both
indoor and owtdoor environments that challenge frail elderly
persons, These modules provide the opportunity tor partici-
pants to be assessed and 1o relearn evervday community liv-
ing skills under professional guidance. ES may enuble ther-
apists and caregivers to more accurately assess abilities and
preparations required prior to discharge. potentiadly increasing
the confidence of both the partcipant and curegiver and tu-
cilitating a more successful reintegration muo the community.
Despite its substantial cost (our institution purchased 13
modules for $600.000 Canadian in 1990), the theoretical ra-
tionale for the approach is sufficiently strong that at least 70
rehabilitation programs in North America have purchased
simulated environments, As with muny technological mnno-
vations, however, enthusiasm and fmancial outlay have pre-
ceded rigorous evaluation. Lawlor and Cada exanuned the
process of ES use at 27 different rehubilitation centers
where ES environments had been installed and found that
few statt had participated in the decision o acquire ES and
that only 38% felt the environments were appropriate (2),
Although therapists reported that they hud sained skills us-
ing the simulated environments. they felt that the environ-
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ments were nol fully utilized and that there was often redun-
dancy with exasting facilities.

A second study provides a more sanguine view ot ES im-
pact. Hecox and colleagues conducted i retrospective chart
review comparing the owtcomes ot purticipants in a physical
therapy program. soon after the introduction ot ES, with an-
ather participani group, who were seen during the year prior
to ES installation (3). After controlling for age, length of
hospital stay, and baseline functional ability scores, the
group who recerved treatment in ES had higher functional
ability scores as measured by the Functional Independence
Measure compared with the control group (664 v 588 p =
016). This study was limited by its retrospective, observa-
tional design, and the unblinded assessment of outcome by
the treating therapists.

The limited validity of previous assessments leaves the
effectiveness of ES open to question. Given the potential as
well as the expense and popularity of ES. we conducted a
randomized trial to determine whether improvement in ac-
tivities of darly living (ADL) and instrumental activities of
daily living ([IADL) skills is greater when elderly patients
with compromused [unctional status that threatens their re-
maining i the community receive rehabilitation therapy in
ES rather than in a traditional rreatment setiing.

METHODS

Patients

A rescarch assistant assessed consecutive referrals to the
day hospital program w St. Peter’s Hospital in Hamilton, On-
tario, and obtained wformed consent Trom those who met the
study criteria and agreed w participate. Patients were included
if they required treatment to mprove independent living
skill{s) or a community living skill{s) as identified by the Ca-
nadian Occupationa! Performance Measure (COPM) and were
able 1o attend therapy during the study period (4). We ex-
cluded patients who were medicully unstable or unable to take
part in active rehabilitation, and because of their great difti-
culty relearning ADL skills, we also excluded those with cog-
nitive impairment (a0 score of less than 7/10 using the Short
Portable Mental Status Questionnaire tor Assessment ol Or-
ganic Brain Deficit in Elderly Participants [SPMSQ] [5-7]).
The hospital’s mstitutional review board approved the project.

Randomization

Figure | depicts the study design. We stratitied patients
according o age (35-75 years, 76-90 vears) and instrumental
ADL as measured by the Structured Assessment ol Instru-
mental Living SKills (SAILS: scores of O=117 and 118-135)
(®). Using computer-generated random numbers and a within-
stratum block size of 4. we randomized patients w ES or re-
habilitation in a traditional setting in 4 gymnasium. An inde-
pendent methods center at McMaster University held the code,
When the rescarch assistant identified an eligible patient. she
contacted the methods center. which then contirmed eligibility
and informed rhe rescarch assistant of patient allocation.

Ltervention
We rundomized available therapists to ES and control
groups, and therupists restricted their practicee to the as-

M>79

Assignment of Therapists to T'S or
Traditional Treatment (TT)

Patient Referred o l

LDay Hospital J
l

Eligibiliry

| Patient Consent |

|

rSIraIify tor Age & Function |

l

r Bascline Assessment T 1

1 within | week

r Repeat Assessment T2 [

l

r Randomizationto ES or TT ]

l

I Commence Appropriate Therapy l

16 weeks later l

| Repeal Assessment 13 |
Discharge

1 ¥ weeks Tollowing discharge

| Repeat Assessment T4 J

Figure 1. Easy Street study design,

signed settings for the duration of the study. Participants in
both groups were scheduled o receive three 1-hour treat
ment sessions per week for the first 2 months and 1w per
week for the 3rd and 4th months, Both groups received oc-
cupational and physical therapy based on current theories of
motor learning. operationalized according o problemi(s)
presented by participants (Y- [4). The wenets of therapy in-
cluded goul-directed truining, active role of the participant
in solving the motor problem. repetition us a part of practice,
the manipulation of practice schedules, and the use of the
knowledge of results to maximize motor learning (10-17).

The therapist provided feedback about the participant’™s
performance. Participants in both treatment groups pracuced at
home between treatment sessions, were encouriiged 1o practice
by the therapist for 30-minute periods each day. and recorded
the duration of daily practice at home in a diary.



Therapists trained the intervention group in the ES com-
plex at St. Peter’'s Hospital, which consists of 13 modules
spread over 4200 square feet. These modules include a
bank. grocery store, bus, restaurant, theater, pharmacy, post
office, putting green, car, department store, greenhouse, fit-
ness club, kichen, and an apartment with a hving room,
dining room, and bedroom. ES 1s connected by a street with
curbs, signs. and obstacles. Therapists selected the modules
used to practice the relevant skills. The traditional treatment
group received therapy based on motor learning principles
in 4 gymmasium or therapy room that did not resemble their
living environment.

Training therapists at the beginning of the study and
monitoring treatment throughout the study period to ensure
they followed the study protocol tacilitated quulity control.
Two videotapes and a treatment manual produced by the
investigators (JR. LW). which demonstrated therapy ncor-
porating the principles of motor learning in both ES and the
traditional environment, tacilitated training, Each group of
therapists attended separate |-day training workshops prior
1o commencing the study. Participant scenarios were used
in the training period to demonstrate o standardized ap-
proach to treatment. Scparate regular meetings of the thera-
pists in each group and direct observation of individual
therapists at periods during the study ensured compliance
of the therapists,

Assessment Procedure and Outcome Measures

Four raters who were otherwise uninvolved in patient
care. two of whom were physical therapists and two occupa-
tional therapists, all with more than § yeurs of experience,
conducted outcome assessments. One of the raters. who had
participated in a pilot measurement study using the instru-
ments, trained the other raters. Training took approximately
6 hours. Raters observed an assessment being administered
and then completed supervised assessments on participants
not in the study, To maintain rating consistency. the senior rater
conducted duplicate SAILS ratings periodically throughout
the study and provided feedback to the other raters, and we
made a formal test of the reliability of the ratings.

The raters were unaware of the treatment that the patients
were receiving. Blinding was achieved by having the ratings
conducted at a location distant from where putients received
the therapy. Participants tollowed instructions not to discuss
the therapy they were receiving with the rater.

We assessed participants just prior to randomization. |
week later, and at 4 months (immediately after completing
therapy) and 6 months after randomization. We assessed
functional level using the performance measures (18)
SAILS and self-report. the SF-36. and the COPM.

SATLS.—The SAILS is a performance measure of IADL
designed to assess the level of functioning in 4 number of
self-care, instrumental, and communication arcas. Palients
perform five briet tasks in each of ten domains (fine motor
skills. gross motor skills, dressing. cating. expressive lan-
guage, receptive language, time und orientation, money-
related skills, instrumental activities, and social interaction)
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for a total of 50 items. Raters evaluate patients’ perfor-
manece on each domain using a 0 to 3 scale with eriteria tor
timing. accuracy. and need for assistance (8). We omitled
the social interaction domain because it showed no change
in a pilot study of patients recciving rehabilitation. In addi-
tion to scores for each of the domains, the mstrument allows
calculation of a combined motor score. a combined cogni-
tive score, and a cumulative 1otal score. Previous testing has
found the internal consistency of the items n the overall
score 0.90, interrater rehability of 0.99, and test-retest reli-
ability of 0.87 (19). High correlations between subscctions
of the Weschler Adult Intelligence Scale and the SAILS
support the instrument’s validity.

SF-36.—The SF-36, which assesses patients’ perceived
health status (20) , includes 36 items measuring three major
health attributes and eight health concepts. The first at-

Table 1. Baseline Churacternistics
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Figure 2. Progress through stages of trial (tlow o participants, withdrawals, and timing of primary and scecondary outeome measuren).

tribute is tunctional status (physical functonmng. social
functioning, and role limitatons), the second. well-being
(mental health. energy or fatgue. and pain): and the third,
overall perception of health, The SF-36 1« reliable (reliabil-
ity cocfficients from 0.78 for general health ro (093 for
physical function) (21) and is responsive to at least large
changes in health status (22).

COPM.—We used the COPM as a secondary outcome
measure 1o determine problems and goals in the areas of
self-care, productivity, and leisure, and the importance ol
cach of these problems to the participants (4). The treating
therapists in both groups had access to the results of this as-
sessment to guide their treatment. The COPM is an individ-
ualized measure of a client’s perception ol his or her perfor-
mance and satisfaction with performance on duily living
activities. [t enables the therapist and participant to identity
problems in performance and set gouls to correct these
problems. The participant is asked to rate the importance of
each of these problem activities on a [-10-point scale. The
participant rates his or her performance and satistaction with
his or her own performance using 1-10 scules. Ina pilot study,
we found u test-retest reliability for pertormance (0.70) and
for satisfaction (0.86) (19),

Statistical Analyses

We assessed the reliability of SAILS ratings using an -
traclass correlation coefficient that compares the between-
person vanance with the total vanance. We calculated domain
and overall scores for cach instrument. The strata were re-
combined. and overall randomized groups were examined.
We examined time and treatment effects and their interaction,
using a repeated measures analyses of vartance with baselihe
status, stratification variables, and other baseline variables that
dittered appreciably between groups at baseline as covariates

Table 2. Number and Duration of Therapy Sessions

Semuhared Tralitiomal
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[ 30 &)= [RETE= St 11 A
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Netew: Numbers correspond to mean, S8 Jmedian 25th=751h percentilei). g val-
ues hased on Wilcoxon rank suni (nonpaeametric test
s DS ER T WL
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Table 3. Meun (512} Scores on all SAILS by Group and Visit (All Data)
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Traditional Care
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Meres: Range of possible scores is 0o 145 SATLS = Srructured Assessment of Instrumental Living Shalls.

in the analysis. Because of the multiple comparisons being
made, we used 4 p value of .01 tor statistical significance.

REsu
Aol of 166 participants proved ehigible. 53% of whom
agreed to participate. Among the participants. hemiplegia
wis the primary diagnosis in 50, followed by Parkinson™s
disease n 10, falls in 9, diabetes in 4, osteoarthritis in 4, pe-
ripheral neuropathy in 3. hip fracture in 3, trunsient isch-
emic attacks in 2, and myocardial infarction. osteoporosis,
and postpolio syndrome in | participant each. Table | dem-
onstrates that the 44 participants randomized 1o the inter-
vention group and 44 participants randomized to the control
group were similar with respect to age. sex distribution. in-
come, living arrangements, disabihity, and comorbdity.

Follow-Up

The first participant entered the study in September 1993,
and the final partcipant entered in April 1996 and com-
pleted the final assessment in September 1996, Twenty-tour
patients did not complete all four dssessments, 13 from the
simulated group and 11 from the traditional group (see Fig-
ure 2). The participants in the simuluted group attended an
average of 41 therapy sessions, standurd deviation (S£) =
4.5, und the participants in the traditional group atiended
an average of 49 sessions, S0 =144 p < 01 (Tuble 2). The
dose planned for cach participant was 40 treatment sessions
over the length of the trial. and most of the sample received

this dose. The assessors of the outcome measurcments re-
mained blinded o the treatment allocation of the partici-
pants throughout the triul.

Reliability Assessments

Reliability checks for the SAILS were performed through-
out the study and showed good to excellent rehability between
raters (ntraclass correlation [ICC| = 0,99, ICC = 095 and
(1L78).

Primary Results

Tables 3-5 provide means and standard deviations for the
SAILS, the SF-36 and the COPM. respectively, by group
and visit. Table 3 also shows the overall time scores for the
SAILS. Table 6 provides the results of the repeated analysis
of covariance, group. time (L.e.. time of assessment), and a
group/time interaction. We found no statistically significant
time by treatment interactions in any analysis. We found no
statistically significant time or treatment effects for the overall
SAILS or any of the SAILS domains. We found no signifi-
cant treatment eftects for the SE-36 overall score or the in-
dividual domains and no time etfect for the mental function
domain. The trend toward an improvement of SF-36 physi-
cul function in both groups results ina time ettect that ap-
proached statistical significance ( p = .02}, The COPM also
showed no treatment etfects, but strong ume etfects (p <
0001 reflecting improvement in both performance and sat-
isfaction domains. Table 7 shows the meuan difference in
chinge scores between treatment and control groups and

Tuble 4, Mean (50) Score on SF-36 by Group and Visit (A1l Data)
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Table 5. Mean (5D) Scores on COPM, by Group and Visit (All Data)
Easy Street (Sinulated Clare) Tradinonal Care
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Aote: COPM = Canadian Occupational Performance Measure.

conftidence intervals around those changes for the overall
scores for the three main outcomes.

Discussion

The results provide noe support for the use of simulated
environments in retraining functional skills in older adults,
The participants who received therapy in the ES environ-
ment showed no statistically significant improvement com-
pared with participants in the traditional environment on
any of the outcome measures (SAILS. SF-36, COPM), nor
did we find appreciable trends in favor of ES participants,
Indeed, participants in either group demonstrated little
chinge over the four measurement times,

Strengths of our study include the concealed randomiza-
tion and intention-to-treat analysis, our administration of u
well-constructed  rehabilitation program  that participants
generally accepted well, the care we took in conducting
blinded ountcome assessments. and our demonstration of the
reliability of these assessments. Our study also has several
limitations. First, we were unable to prevent a loss to fol-
low-up 1n both treatment and control groups. Second, al-
though our two groups were similar with respect 1o the
prognostic tuctors we recorded, we did not measure cogni-
tion or depression. Both of these variables can influence re-
sponse to rehabihtation (23), and therefore. a study of this
sample size remains vulnerable o prognostic imbalance.
Third, participants in the traditional group received more
therapy, although the dose ditterences were not great, and
both groups received doses that clinicians involved in reha-
bilitation would expect to create a treatment response.
Fourth, the motor learning principles used require active in-

volvement of the participant. Older patients tend to be more
passive recipients ol therapy, Therelore. the engagement
with the therapy in the ES environment may have been too
difficult for them and incongruent with their expectations
about therapy. Thus. it is possible that we would have found
differences using an alternative rehabilitation approach or
an alternative population.

It is possible that our instruments may have been insuffi-
ciently responsive to detect small but important changes,
Although this is particularly true for the SF-36 (24}, there
are reasons why instrument unresponsiveness is an unlikely
explunation of our negative findings. First. we chose the
SAILS as our primary outcome because it provides a com-
prehensive measure of function and because 1t has timed
components for fine motor, gross motor. dressing, and cat-
ing skills measures that may be more responsive o change
in older persons than the task criteria. Second. the COPM
detected appreciable chunge over ime across groups, but no
difference between groups.

It 15 also possible thar we failed to detect an eftect be-
ciuse ol the small sample size. This limitation is reflected in
the wide 95% Cl around the difference in mean change esti-
mate between the groups for the three measures (Table 7).
For example. for the SAILS, although the mean ditference
s extremely small (mean difterence = 2.68). the variance is
large (80 = 14.23), und there the 95% Clincludes a delete-
rious effect of 1083 and a benefit of 16,19 I it were true
that treatment led to a 17-point difference in favor of ES.
this could be an important effect from patients” point of
view (25). On the other hand. our inability to show substan-
tial trends in favor of ES in any measure makes it less likely
that we missed important ES-mediated effects.

Tuble 6. Repeuted Measures Analysis of Varianee .
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Tuble 7. Mean Change in Scores (Visit 4 — Visit 1) Between
Groups (All Data)

Instrument/Domain Mean 50 955 Cl
SAILS
Overall SAILS score 268 14,24 RS 1619
Subucores
Fine motor skills 142 ALYl —[rYa, 0,12
Cirvss motor skills [T B 135 L5311 Ky
Diressing skills 135 R [ B ]
Eaung skills (136 FLjgc (i, 6k
Expressive language a4 REAA\ SRR Bt
Receptive language 145 264 ARV N
Time and vrientativn fud 4402 =007, 145
Mmey-related skills 154 AR —nad, 1210
Instrumental activities, miz LS (158, LLK2
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Physical .62 1113 —hhl, BRS
Mental 1,35 15,95 14949, 17.69
General health 1,66 28,78 — 45,86, 59,18
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Niew: Cl = conlidence mterval; SAILS = Sructured Assessment of Instru-
mental Living Skalls; SE-36 = Shont Form-36: COPM -
tional Performance Measure.

Canaadian Qcenpa-

It may be that the simulated environments do not facili-
tate more effective rehabihitation but may be of use as a
check for safety reasons prior to discharge. If' this were its
only use, however, justification of the expense would be
difficult. Indeed. our results suggest that a moratorium on
purchase of simulated environments would be approprate,
Rehabilitation in simulated environments is intuitively ap-
pealing: however. the lack of any evidence of benefit, coupled
with the high costs, suggests that they are likely a poor use
of limited resources. Although we have not excluded the
possibility that ES may improve rehabilitation with different
types of therapy or different types of patients, studies of
these alternative patients and interventions should precede
further claims of the usefulness of simulated enyironments.
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