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Background.—Past studies suggest multidisciplinary interventions that include
physical therapy (PT) can improve function of nursing home residents. This trial
specifically evaluates effects of PT for frail long-stay nursing home residents.

Design.—Randomized, controlled trial.

Setting.—One academic nursing home and eight community nursing homes.

Patients.—A total of 194 elderly nursing home residents dependent in at least
two activities of daily living residing in the nursing home for at least 3 months.

Interventions.—Patients were randomized to individually tailored one-on-one
PT sessions or friendly visits (FVs) three times a week for 4 months. Physical
therapy included range-of-motion, strength, balance, transfer, and mobility exer-
cises.

Main Outcome Measures.—Performance-based physical function assessed by
the Physical Disability Index; self-perceived health status assessed with the Sick-
ness Impact Profile; observer-reported activities of daily living; and falls.

Results.—Eighty-nine percent and 92% of PT and FV sessions, respectively,
were attended; 5% and 9% of subjects dropped out in the PT group and FV group,
respectively. Compared with the FV group, the PT group experienced no significant
improvements in overall Physical Disability Index, Sickness Impact Profile, or ac-
tivities of daily living scores. A 15.5% improvement in the mobility subscale of the
Physical Disability Index was seen (95% confidence interval [Cl], 6.4% to 24.7%);
no benefits in range-of-motion, strength, or balance subscales were found. Com-
pared with the FV group, the PT group used assistive devices for bed mobility tasks
less often (P=.06) and were less likely to use assistive devices and wheelchairs for
locomotion (P<.005). There were 79 falls in the PT group vs 60 falls in the FV group
(P=.11). Charge for the 4-month PT program was $1220 per subject (95% Cl, $412
to $1832).

Conclusion.—This standardized physical therapy program provided modest
mobility benefits for very frail long-stay nursing home residents with physical dis-
ability due to multiple comorbid conditions.

LJAM A 1994:271:519-524)

e Geratne Research, Education and Climical
armongl Velerans Hos-
| DeMing Criodo

A and: Mr

IMPROVING quality and reducing costs
of nursing home care are crucial as the
nursing home population expands in the
upcoming decades.! Past research has
shown that multidisciplinary preventive
strategies can defer or delay nursing
home placement through intensive short-
term posthospital rehabilitation pro-
grams.”” However, remedial strategies
that focus on enhancing functional in-
dependence of individuals already re-

siding in nursing homes are relatively
understudied. Such restorative strate-
gies ideally could be targeted at long-
stay residents, as these residents rep-
resent the majority of nursing home oc-
cupants and account for approximately
80% of the costs of nursing home care.”
Furthermore, these residents typically
have impaired functional and physical
status that directly contributes to their
high health care utilization and costs.

A few uncontrolled studies have
shown that multidisciplinary programs
in nursing home settings are feasible
and improve functional outcomes.®!!
These programs have multiple compo-
nents, including medical, psychosocial,
and physical therapy (PT). Delineation
of the successful from the unsuccessful
components of therapy is not possible.
However, one retrospective study*? sug-
gests that PT lasting at least 8 to 16
weeks is effective in improving function
in nursing home residents with multiple
conditions, even for those with marked
functional dependency and cognitive im-
pairment.

Currently, nursing home residents
who receive and are reimbursed for PT
usually are residents who have suffered
a recent acute event, such as hip frac-
ture or stroke. In contrast, most long-
stay residents, whose reduced function
is often due to deconditioning and mul-
tiple chronic conditions rather than acute
events, do not receive PT and are not
eligible for its reimbursement.'* The aim
of this trial was to assess whether a PT
program tailored to these long-stay resi-
dents’ disabilities improved physical
function and self-perceived health.

METHODS

The trial protocol, which included a
4-month intervention with bimonthly as-
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Fig 1. —Subject recruitment schematic. Aslerisk indicates that when physical therapy and friendly visitor
treatment slots were not available, long-stay residents were not screened; dagger, all patients received ap-
proval to participate from their physicians; double dagger, informed consent followed by family notification;
and section mark, during the first 3 months of a 2-year recruitment period, only residents residing in homes
more than 3 months and less than 5 months were considered eligible as the original intent was to enroll an
inception cahort of long stayers. The 5-month maximum was dropped early as it became apparent that few
long-slay residents would fit into this narrow window. MMSE indicates Mini-Mental State Examination; and

ADL, activities of daily living.

sessments of main outcomes for 1 year,
has been described."* This article pre-
sents results of the 4-month assessment
that was performed after the active in-
tervention period; outcomes were ex-
pected to be most affected at this time
point. Subjects were long-stay nursing
home residents from one academic nurs-
ing home (11 subjects) and eight com-
munity nursing homes (183 subjects) in
San Antonio, Tex. Nursing homes with
large populations of long-stay residents,
adequate space, and the minimal PT
equipment necessary for the interven-
tion were chosen as study sites.

Selection and Recruitment

Eligibility criteria were chosen to en-
roll a study population that represented
long-stay residents with a broad spec-
trum of disabilities who might benefit
from PT and in whom outeomes could be
assessed reliably. [nclusion criteria were
(1) age older than 60 years, (2) residence
inthe nursing home for at least 3 months,
and (3) dependence in two or more ac-
tivities of daily living (ADL). (San An-
tonio nursing home policies routinely
prohibit independent bathing, which re-
sults in de facto classification of all resi-
dents as dependent inat least one ADL.)
Exclusion eriteria were (1) terminal ill-
ness or active medical condition that in
the judgment of the physician of record

520 JAMA, Feoruary 16 1994—Vol 271, No. 7

precluded participation in PT, (2) se-
vere dementia (a prorated score of <50%
on the Folstein Mini-Mental State Ex-
amination [MMSE)" with the denomi-
nator adjusted downward to exclude
items that could not be completed be-
cause of motor or visual impairment),
(3) inability to follow a two-step com-
mand, (4) a known assaultive behavior
pattern, and (5) receiving PT currently
or within the last 2 months.

Subjects were recruited as shown in
Fig 1. Average age, education, and mari-
tal status did not differ between those
who participated and those who refused,
but a greater proportion (P<.05) of per-
sons who refused to participate (81%)
were non-Hispanic whites compared with
participants (72%).

Trial Regimen

Randomization was performed after
haseline assessments by calling a cen-
tral number. Randomization was blocked
in groups of four and stratified by nurs-
ing home site. Subjects randomized to
PT received one-on-one sessions three
times a week; each session lasted 30 to
45 minutes. Verbal instructions were
given in the subject’s language of choice
(Spanish or English). Therapy was pro-
vided in the nursing home, either at the
bedside or in a PT room. Physical
therapy was provided by one of six thera-

pists, all of whom had prior experience
with nursing home residents., All re-
ceived training for 2 months in a stan-
dardized trial assessment and treatment
protocol. Reliability testing between
therapists regarding the protocol were
performed after initial training and af-
ter 1 year; k statistics of at least 0.50
were required for each assessment and
treatment area.

Heterogeneous deficits required PT
to be tailored to individual needs. Stan-
dardized and reliable assessments that
assessed deficits in 17 areas and assigned
scores for importance of the deficit for
independent function as well as poten-
tial for remediation were used.'® Treat-
ment plans for the three to five highest
ranked deficits were then selected us-
ing a prioritized algorithm (Fig 2) and
were refocused as needed based on
monthly evaluations. Definition and ap-
plication of therapeutic medalities also
were standardized among therapists
with no more than two to three deficits
being addressed per treatment session.
Therapy sessions could include training
in passive and active range-of-motion
exercises, active and progressive resis-
tance exercises, endurance activities,
motor control activities (balance and co-
ordination), bed mobility skills, trans-
fers to various surfaces and heights,
wheelchair propulsion, and gait train-
ing. All training incorporated repetitions
and/or incremental increases in task dif-
ficulty, and therapy progression was
based on explicit criteria for each activ-
ity. For example, strength resistance
exercises were performed in sets of 10
to 15 repetitions using cuff weights or
elastic bands. Weights were added or
resistance increased each time the sub-
ject successfully completed 10 repeti-
tions at a given weight or resistance.
Exercises were discontinued when the
therapist judged the subject to have ad-
equate strength to focus on a higher
level of functional training, such as am-
bulation, Balance training included static
and dynamic repetitive activities that
focused on progressive narrowing of the
base of support or progressive move-
ment of the center of gravity outside of
the base of support. Bed mobility and
transfer training emphasized five sue-
cessive repetitions of tasks, such as
bridging and moving from a supine to
sitting position. Locomotion training fo-
cused on increasing distances of ambu-
lation or wheelchair propulsion.

Control group subjects received one-
on-one friendly visits (FVs) three times
a week for 4 months to control for po-
tential Hawthorne effects of the inter-
vention. The FV program used a stan-
dardized protocol and usually consisted
of reading to subjects in their language
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[ choice. Activities were designed to
avoiid physical exereise and cognitive and
p=ychosoeial  interventions, such as
jzzles and elicitation of feelings,

Baseline and Follow-up Measures

Physical status was assessed at base-
ane and 4-month follow-up using the
Physical Disability Index (PDI), an ob-
srver-administered, performance-based
measure consisting of 54 items that as-
== four areas: range of motion, strength,
mobility, and balance.”” Twenty range-
of-motion items for upper and lower ex-
rremities were assessed passively in the
supine position with a standard goniom-
cter and were measured in degrees.
Twenty upper-extremity and lower-ex-
rremity strength items were isometric
tests performed in the supine position
and were measured in kilograms using a
Nicholas Manual Muscle Tester'™ for most
major muscle groups and a.Jamar Smed-
lev-type dynamometer for handgrip
{Therapeutic Equipment Corp, Clifton,
NJ)." Balance and mobility were assessed
with six and eight items, respectively,
and were measured as seconds required
to perform tasks, such as chair stand,
semitandem stand, moving up in bed,
moving from a supine to sitting position,
chair transfer, and 50-foot locomotion.
Use of assistive devices for mobility tasks
was recorded. The summary PDI as well
as subscale scores ranges from 0 to 100,
with higher scores indicating better func-
tion, The PDI was administered by a
therapist who was unaware of the sub-
Ject's assignment status,
(General function was assessed using
the Katz ADL Scale plus an additional
fquestion regarding mobility dependency.
The Katz ADL Scale scores six activities
(bathing, dressing, feeding, toileting,
transfers, and continence) from 1 (no as-
sistance required) to 3 (completely de-
pendent).” Scores range from 6 to 18,
with higher scores indicating greater dys-
function. The ADL information was ab-
stracted from the chart and verified by
the subject's primary nurse. Self-per-
ceived health status was assessed using
the Sickness Impact Profile (SIP), an in-
strument with established reliability and
validity in nursing home residents with-
out severe cognitive impairment.# The
12%-item questionnaire, including its psy-
chisoctal and physical dimension sub-
~viles (pmitting work and home manage-
ment categories), was used. The SIP
seares pange from 0 to 100, with higher
eores indicating poorer self-perceived
health, Two supplementary measures, the
Fulstein MMSE " and the short Geriatric
Depression Seale (GDS), were used to
Usess eopnition and depressive symp-
omatalogy, The SIP, MMSE, and GDS
Sere adminixtered in the subjeet’s lan-
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Fig 2.—Physical therapy treatment algorithm. Asterisk indicates progress to next highest functional level
when patient can perform the activity with moderate assistance (25% to 50% assistance) and continue
training at lower functional level until patient requires only supervision or is independent; and dagger, con-
tinue strengthening, balance, and coordination training until adequate to support or to advance endurance

in the functional activity.

guage of choice by research associates
who were unaware of the subject’s as-
signment status.

Charges for PT and FV sessions were
determined by summing (1) wages and
fringe benefits for personnel time; (2)
travel expenses; (3) equipment based on
annual depreciation; and (4) overhead.
Total health care charges were deter-
mined by summing PT or FV charges
with nursing home, hospitalization, phy-
sician and other health professional vis-
its, emergency department visits, pro-
cedures, and medication charges.* Nurs-
ing home charges were estimated using
reimbursement fees based on resource
utilization groups®® that were standard-
ized for Texas nursing homes. Hospital-
ization charges were based on diagnosis
related group reimbursements standard-
ized for San Antonio and unadjusted for
capital or medical education expenses.
Associated professional fees were im-
puted from standard Health Care Financ-
ing Administration figures. Medication
charges were based on standard Red
Book pharmacist reference prices.®
Health professional and emergency de-
partment visit and procedure charges
were based on prevailing Medicare Part
B allowable charges for San Antonio.

Compliance, Crossovers,
Cointerventions, and Adverse Effects

Compliance was defined as the pro-
portion of scheduled sessions that were
completed. Control patients who received
PT were monitored by nursing home and
hospital record review. Cointerventions,
including hospitalizations, emergency de-
partment and physician visits, and
changes in medications, also were moni-
tored. Three subscales of the Multipha-
sic Environmental Assessment Proce-
dure™ were used to assess potential base-
line differences and changes in the fol-
lowing nursing home characteristics: (1)
physical and architectural features, (2)
policies and programs, and (3) staffing

characteristics. Adverse effects were
monitored by research assistants who
were blinded to the patient’s assignment
status. Falls consisted of those mentioned
in charts, incident reports, or both.” Pa-
tient interviews supplemented by chart
and incident report reviews were used to
classify adverse events, including muscle
or joint soreness, sprains, or injuries elas-
sified as mild, moderate, or severe. In
addition, therapists kept unblinded logs
of adverse effects and any injuries that
occurred during PT. '

Statistical Analysis

Statistical analyses were performed
with SAS (SAS Institute Ine, Cary,
NC).* Logistic regression was used to
evaluate any differences in baseline char-
acteristies between groups. Analysis of
main effects used the intention-to-treat
strategy. After testing whether datamet,
assumptions for analysis of covariance,
a step-down F test procedure was used
to evaluate the effect of physical therapy
on primary outcome measures. Step-
down F tests are a multivariate exten-
sion of the analysis of covariance model.*!
The tests were conducted sequentially
beginning with the 4-month assessment.
Preceding measurements of the same
variable (eg, baseline and/or 2 months)
were entered as covariates in the model.
Of the 14 patients who dropped out be-
fore the 4-month assessments, nine had
2-month assessments that were included
in the analyses. Since step-down tests
are not independent, a multiplicative ad-
justment was made to maintain the a
level at .05 for all tests in the step-down
series. Nursing home site was included
as a random effect variable in all mod-
els, The MMSE score was included as a
covariate in analyses of PDI results be-
cause preliminary testing showed change
in MMSE scores was significantly as-
sociated with PDI outcomes.

A single-sample test for proportions
was used to evaluate whether the PT
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group experienced greater numbers of
falls than expected. The proportion of falls
vbserved in the PT group was compared
with a hypothesized value of 50% of the
total number of falls experienced by both
groups. Two-sample tests for proportions
were used to evaluate the effect of PT on
proportions of injurious falls and falls re-
quiring health ecare utilization. In these
analyses, the total number of falls expe-
rienced within cach group was used as
the denominator. Bonfervoni corrections
were used to adjust for number of tests.

RESULTS

Subjects assigned to the PT group
and F'V group were similar with respect
to all baseline demographic and clinical

Table 1 —Baseline Characteristics of Subjects by

Group”
R TR o e e S e
Intervention  Control
Group Group
Characteristics {n=97) {n=97)
Age, y 797(85) B14(7.9)
Female, % 70 71
White. %t 9 90
Education, y 10,1 {4.1) 9.7 (3.8)
Length of stay, d 223 231
Visually impaired. %% 67 65
Hearing impaired, “:§ 58 62
Chronic conditions, n 5.1 (2.0 50(21)
Cerebrovascular
accident, % a7 42
Arthrits, % 40 a7
Congestive hean
failure. % 30 24
Ischemic heart
diseass, %o 22 29
Injuriesfractures. % 23 29
Obstructive lung
disease, % 15 18
Parkingon's disease, % 9 6
Medications, n 57{(31) 561{3.1)
Antidepressants, % 19 15
Benzodiazepines, % 10 12
Antipsychotics. % 8 8

T e e e e )

*Where appropriate, values are presented as means
with SDs given in parentheses, except for length of stay
which is median days None of the above characteristics
were statistically significantly ditferent between groups.

tTwenty parcent of these were Hispanic

$Visually impaired indicates mean visual acuity worse
than 20/40

§Hearing impaired indicates better ear threshold of
40 dB al single frequency of 2000 Hz.

characteristies (Table 1), Seventy-five
percent had at least three comorbid con-
ditions, while 23% had more than five
comorbidities, Fiftv-eight percent of sub-
jects used wheelehaivs for locomotion,
39% were ambulatory, and 3% were bed
bound. No cerebrovascular aceidents or
fractyres had occurred within the last 3
months, and most (905%) had occurred
more than 1 year prior to study entry,

Most Subjects (84%) agsigned to PT
received strength and endurance exer-
cises. Eighty percent of subjects received
training in transfers, 77% in range of
moation, 75% in balance and coordination,
66% in gait, 65% in bed mobility, and 34%
in wheelchair propulsion. Approximately
one third of scheduled sessions included
exercises in balance and coordination,
transfers, or mobility (bed, wheelchair,
or gait). Sixty-nine percent of sessions
included strength and endurance train-
ing, and 40% included range-of-motion
exercises,

Dropouts, Compliance, Crossovers,
and Cointerventions

Fourteen subjects (7%) did not com-
plete follow-up assessments, five in the
PT group and nine in the F'V group. All
PT dropouts and seven of the FV drop-
outs were due to deaths. Eighty-nine
percent of scheduled PT sessions were
completed, and 92% of F'V sessions were
completed, However 13 and eight per-
sons assigned to the PT group and FV
group, respectively, missed more than 3
weeks of scheduled sessions due to acute
illnesses and hospitalizations. Ten sub-
jects in the FV group received at least
one PT session from an outside source;
none received more than 2 weeks of PT.
There were 22 hospitalizations in each
group, Mean length of stay for PT sub-
jects was 10 days compared with 11 days
for FV subjects (F=.05). The PT sub-
jects had 313 physician visits compared

Table 2 —Main Qutcome Measures at Baseline and Follow-up*
T e e e B e e e e e e e e

with 280 visits for the F'V group (P=.05),
Average numbers of preseriptions as
well as numbers of psychotropic and an-
tihypertensive medications did not dif-
fer between groups at baseline or follow-
up (P=.05). No significant differences
between nursing homes in terms of ar-
chitectural features, policies and pro-
grams, or staffing were found at base-
line or follow-up (P>.05).

Adverse Effects and Falls

Therapists reported no injuries dur-
ing therapy sessions, but subjects com-
plained of moderate muscle soreness at
7% of sessions. Subjects receiving PT
compared with subjects receiving FVs
reported the following adverse effects,
respectively: severe soreness, 10% vs
11%; severe bruises, 2% vs 1%; and se-
vere fatigue, 4% vs 1%. Seventy-nine
falls among 44 PT subjects were re-
corded compared with 60 falls among 38
F'V subjects (P=.11). Seven falls in PT
subjects resulted in serious injuries, such
as sprains, lacerations, and/or fractures,
while two falls among FV subjects re-
sulted in serious injuries (P=.16). Thir-
teen and seven falls in the intervention
group and control group, respectively,
required health care utilization, such as
radiographic studies, emergency depart-
ment visits, and/or hospitalizations
(P=A41).

Main Outcome Measures

Baseline and follow-up scores for the
main outcome measures are provided in
Table 2. Multivariate logistic regression
showed no statistically significant dif-
ferences between groups at baseline for
these measures. The greatest physical
function deficits were in the areas of
strength and mobility; range-of-motion
deficits were least common. Eighty-one
percent of subjects were dependent in
three or more ADL. Average SIP scores

Baseline 2-Month Follow-Up 4-Month Follow-Up
— 1 [ = F ]
Intervention Intervention Intervention
Group Control Group Group Control Group Group Control Group
Measuret (n=97) (n=97) (n=95) (n=94) {n=92) (n=88)
Physical Disability Index? 56.6 (10.5) 58.3(11.3) 54.6 (12.0) 550 (13.3)
Range of mation 74.0 (8.9) 76.8 (10.3) 73.1(10.8) 745(11.5)
Strength 44.9 (17.9) 45.4 (19.1) 423(22.1) 39.2 (23.6)
Balance 59.5(25.9) 60.0 (25.3) 558 {26.0) 80.7 (26.3)
Mability 44.1 (24 7) 51.2 (25.6) i 46.8 (24.8) 45.8 (26.7)
Sickness Impact Profile 457 (18.6 413(17.8) 48.3 (18.6) 43.11(18.2) 48.5 {20.3) 42,9 (19.1)
Physical 56,2 (19.1) 53.4 (18.5) 59.4 {19.2) 56.4 (20.1) 58.1 (21.7) 55,3 (20.4)
Psychasorial 403 (23.9) 337 {22.0) 422 (24.5) 34.5(21.2) 42.9 (24 6) 34,3 (23.5)
Activities of Daly Living Scale 13.7(2.3) 134 (2.4) 13.7 (2.6) 13.6 (2.4} 14.1 (2.2} 139(2.5)
Gernatnc Depression Scale 6.3{35) 6.2 (3.6) 6.6 (3.6) 57 (3.8) 6.6 (3.6) 6.2 (3.8)
Miri-Mental State Exammnation 21.3{42) 215(43) 209 (5.4) 20.815.3) 21.0(58) 216(59)

*Values in parentheses are S0s

tHigher scores on Physical Disability index and Mim-Mental State Examination indicate better function whereas higher scores on Sickness Impact Profile, Activities of Daily
Luing Scale, and Geratne Depression Scale indicate poorer function
tPhysical Disability Index not administered at intenm 2-manth follow-up for feasibility reasons.
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Taple 3 —Main Outcome Measures for Physical Therapy Group Compared Wilh Friendly Visitor Group

95% Confidence Detectable

Measure Improvement, %* Interval P Differencest
'.-'IT\,-5|-:&I Disability Index a7 ~721t0 146 45 8.1 (4.4
Range of Motion 04 32104.0 73 28(20)
Strenath 9z ~9.81028.1 25 16.3 (6 4)

Ralance 74 2281081 26 17310 )

Mability 155 6.410247 0 561(24)
Zickness Impact Profile 42 -20310 119 52 125 (586)
Physical 28 17410123 66 137(77)
Psychosocial -7 8 IN2t0156 43 17.1(6 3)
achwities ot Daily Living Scale 0.4 -461037 B0 1.3 {0.5)
Genalng Depression Scale -0.3 25710251 97 23.9(15)
wini-Mental State Examination 13 -80w55 B3 57(12)

CEEETEL T T R e R R | e L S |
‘A positive value indicales an advantage tor the physical therapy group over the fnendly visitor group.
tDetectable diferences indicale posterior calculations of deleclable percenlage differences at 80% power and

= 05. Numbers in parentheses are mean differences in actual scores that could be detected rather than percentage

aifferences,

indicated verv poor self-perceived health,
with worse perceived physical than psy-
chosocial dysfunetion. Fifty-seven per-
cent of subjects met threshold eriteria
fur prabable depression on the GDS (score
=5, and 63% were mildly to moderately
cognitively impaired using the MMSE
(score <24),

Main treatment effects are shown in
Table 3. No statistically significant im-
provements were seen for any of the out-
comes in the PT group compared with
the F'V group except for the mobility sub-
scale of the PDI, where a positive im-
provement of 15.5% (95% confidence in-
terval [CI], 6.4% to 24.7%) was seen. Ex-
amples of observed average changes in
activities assessed with this subscale were
1.4-, 25-, and 3.0-second decreases for
treated subjects in time to move up in
bed, change from supine to sitting posi-
tion, and perform chair transfer, respec-
tively, compared with to 2.5-, 3.3-, and
2.1-second increases for control subjeets
to perform the same tasks. An average
improvement of 0,03 m/sec was noted in
treated subjects’ gait speeds with no
change in control subjects’ gait speeds.

Intervention subjects accomplished
more bed mobility tasks without assis-
tive devices than did control subjects
[ P=06). Specifically, 93% of treated sub-
Jects used assistive devices at baseline
to perform bed mobility tasks (eg, bed-
rails for rolling from side to side or mov-
ing up in bed) compared with 85% at
folliw-up, while 84% of FV subjects used
asistive devices at baseline and follow-
up. Ambulatory subjects receiving PT
were less likely to use assistive devices
for all locomotion tasks compared with
athulatory FV subjects (P< .0001). Sub-
Jrets receiving PT specifically were less
aely to nse wheelehairs for locomotion

tibmore [ikely to ambulate, usually with
aesistive devices, compared with con-
rul subjects (< 005). OF PT subjects
sitilly using wheelchairs, 33% ambu-
wted gt follow-up eompared with 14% of

=NA Fopruany 18 1984—Vol 271, No 7

FV subjects, while 13% of PT subjects
who were ambulatory at baseline be-
came wheelchair dependent compared
with 35% of FV subjects. No differences
between groups in the individual ADL
that assessed mobility and transfers
were seen.

Point estimates of other main outcome
effects, except for the PDI and its range-
of-motion and strength subscales,
showed no significant differences be-
tween the treatment group and the con-
trol group. Posterior power calculations
confirmed a priori sample-size estimates
and showed 80% power («=.05) to de-
teet changes between groups of 20% or
smaller for all outcome measures (eg,
PDI score change of 4.4, SIP score
change of 5.6, and ADL score change of
0.5), except the GDS where there was
80% power to detect changes of 23.9%
or a score change of 1.5 points (Table 3).

Subjects who experienced worsening
mental status during the trial had the
greatest deteriorations in PDI scores,
regardless of group assignment. Lack of
treatment response between groups
was not associated with baseline values
of or changes in cognition (MMSE) or
affect (GDS). Subjects assigned to PT
experienced no within-group improve-
ments in either of the two primary out-
come measures (the PDI and the SIP)
regardless of intensity of therapy re-
ceived, degree of cognitive impairment,
presence or absence of depression, length
of stay. or any of the medical diagnoses
listed in Table 1 (P=.15). Mobility sub-
scale improvements were associated with
vounger age, female gender, higher base-
line depression scores, and the presence
of arthritis or Parkinson's disease (re-
gression model r*=.1%9; P<.002). The PT
subjects who had the poorest baseline
physical funetion (PDI seores in the low-
est tertile) had greater improvements in
PDI scores (P=.03) compared with sub-
jects with higher baseline function (PDI
scores in the middle and upper tertile).

Physical Renabilitaton of Very Frail Elders—Mulrow et al

However, subjects assigned to the con-
trol group who had the poorest baseline
physical function experienced similar im-
provements in PD1 scores, indicating that
these changes likely represented a re-
gression to the mean phenomenon.

Average charge per subject for the
PT program was $1220 (95% CI, $412 to
$1832) compared with $189 (95% CI, $30
to $293) for the FV program. Other
health care charges averaged §11398
(95% C1, $10929 to $11 849) per subject
and did not differ significantly between
groups (P>.05). The majority of charges
were nursing home (81%) or hospital-
ization (15%) charges.

COMMENT

Long-stay nursing home residents
typically suffer from multiple debilitat-
ing conditions and functional dependen-
cies that are directly related to nursing
time requirements and costs of care.™*
Treatment strategies for such persons
usually are aimed at restoring or main-
taining function or providing support-
ive care. Recent trials and descriptive
studies suggest multidisciplinary inter-
ventions that include rehabilitation with
PT can improve function even in the
chronically debilitated nursing home
resident.”™ Thus, PT holds great prom-
ise as a prototypical intervention that
could improve independence and de-
crease costs of the frail long-stay nurs-
ing home resident,

The PT intervention tested in this trial
was designed to reflect basic principles
and standard exercises used by physical
therapists who treat elderly persons. It
was developed by practicing therapists
with nursing home experience and was
targeted to the individual’s particular
deficits.'® Because it was based on stan-
dardized assessments and prioritized
treatment plans, the therapy program
was probably more consistent than what
is generally practiced.

Overall results showed that this par-
ticular PT program aimed at very frail
long-stay nursing home residents with
disability due to multiple conditions was
substantially more expensive than the
F'V program and led to modest improve-
ments in mobility. Improvements in time
to perform simple tasks, such as sitting
up and transferring, were seen, and less
use of assistive devices was required for
such tasks. In addition, ambulatory sub-
jects receiving PT required fewer assis-
tive devices than control subjects, and
wheelchair-bound subjects receiving PT
were more likely toambulate (albeit most
often with assistive devices) than control
subjects. No significant improvements
in other areas of physical performance,
self-perceived function, or ADL were
seen. That the trial did not miss major
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beneficial effects is buttressed by (1)
slightly negative effects or no effect for
many outcomes (PDI balance subscale,
3IP, ADL, and GDS); (2) small within-
group declines for the PT group in these
outcomes with the members of the con-
trol group also experiencing slight de-
clines or no change; and (3) posterior
power calculations demonstrating ad-
equate ability to detect clinically signifi-
cant differences,

These results should not be general-
ized to residents with acute causes of
worsening disability, such as recent hip
fracture and stroke, where PT may be
especially beneficial. In addition, the re-
sults should not be generalized to less
frail long-stay residents. Small stud-
ies®™* and two randomized trials** in-
volving healthier ambulatory nursing
home residents have shown that
strengthening exercises can improve
muscle function and strength. Notably,
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