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SPECIAL ARTICLE

A RANDOMIZED, CONTROLLED TRIAL OF A GERIATRIC ASSESSMENT UNIT IN A
COMMUNITY REHABILITATION HOSPITAL

WiLLiaMm B. AppLecatE, M.D., M.P.H., StepuEN T. MiLLER, M.D., MaRsHALL J. GRaney, Pu.DD.,
Janer T. Eram, B.S., RoBerT Burns, M.D., AND DERENE E. AxINs, M.D,

Abstract We conducted a randomized trial in a commu-
nity rehabilitation hospital to determine the effect of treat-
ment in a geriatric assessment unit on the physical func-
tion, institutionalization rate, and mortality of elderly
patients. Functionally impaired elderly patients (mean
age, 78.8 years) who were recovering from acute medical
or surgical llinesses and were considered at risk for nurs-
ing home placement were randomly assigned either to the
geriatric assessment unit (n = 78) or to a control group
that received usual care (n = 77). The two groups were
similar at entry and were stratified according to the per-
celved risk of an immediate nursing home placement.
After six months, the patients treated in the geriatric
assessment unit had significantly more functional im-
provement in three of eight basic self-care activities
{P<0.05). Those in the lower-risk stratum had significantly
more improvement in seven of eight self-care activities.
Both six weeks and six months after randomization, signif-
icantly more patients treated in the geriatric assessment

HEN impaired older persons become ill, they

are at high risk of death or functional deteriora-
tion that leads to institutionalization.'? Acute care
hospitals have financial incentives to discourage the
prolonged stays these patients may require to recover
functional independence.? Unfortunately, older pa-
tients who remain functionally impaired after hospi-
talization may not gualify for skilled nursing care, and
home health services may not meet all their medical,
rehabilitative, and social needs. A relatively new clini-
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unit than controls (79 vs. 61 percent after six months) weara
residing in the community. During the year of follow-up,
the control patients had more nursing home stays of six
months or longer (10 vs. 8; P<0.05). However, there was
no difference between the groups in the maan number of
days spent in health care facilites (acute care hospilal,
nursing home, or rehabilitation hospital). Survival analy-
sis showed a trend toward fewer deaths among the pa-
tients treated in the geriatric assessment unit, and morial-
ity was significantly reduced in the patients considarad
to be at lower risk of immediate nursing home placemeant
(P<0.05).

We conclude that the treatment of selected elderly pa-
tients in a specialized geriatric rehabilitation unit Improves
function, decreases the tisk of nursing home placement,
and may reduce mortality. The beneficlal effects on mar-
tality and function appear greatest for patients at a mocler-
ate rather than high risk of nursing home placemant.
(N Engl J Med 1990; 322:1572-8.)

cal resource is the inpatient geriatric assessment wnie,*
a multidisciplinary unit that provides comprehensive
medical and social assessment as well as treatinent,
often with an emphasis on rehabilitation.

"The initial descriptive studics suggesteed that geriise-
ric assessment units favorably affected health stiatus,
[unctional activities, and discharge o more indeperid-
ent living arrangements. "™ However, theve have heers
few randomized trials to evaluate the ellectivencys of
such units. In 1984 Rubenstein and colleagues POy
ed the results of a randomized clinical trial of trei-
ment in a geriatric assessment unit based i o Veteps
ans Administration (VA) hospital.’ That stucy fonnsd
that treatment in the unit reduced subsaeuent i‘axtc*:« ot
mortality and institutionalization and lowered healih
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care costs per year of life. Questions have remained
about whether these results can be extrapolated to
non-VA settings and whether the diflerences ascribed
to the geriatric assessment unit may have been a result
ol specialized follow-up care in an outpatient geriatric
clinie,

We conducted a randomized, controlled clinical tri-
al to determine whether care for functionally impaired
nl(lm'. patients in a geriatric assessment unit in a com-
munity-based rchabilitation hospital would affect
their subsequent function, rate of institutionalization
and mortality. The patients in this study received care
in the geriatric assessment unit as the only interven-
tion and did not receive specialized follow-up care. To
evaluate which types of patients might benefit most
from such a unit, randomization to the geriatric as-
.:wh‘smc;:nt unit or a control group was stratified accord-
g to whether the patient was judged before randomi-
zation to he at a lower or higher risk of immediate
nursing home placement. “

MrTHOoDS
Patlents

The patients who participated in this study were selected from all
patients relerved to the gerlatrie assessment unit of the Baptist Me-
mnrial Hospital, Memphis, hy physicians or social-work personnel.
Retervals cume primavily from discharge planners and an array of
physici in primavy care and virious specialties throughout the
Huptist Memorial Hospital (@ 1500-hed university-afliliated com-
munity hospital) system, although some veferrals were received
from eich Logpitad in the city, Tn general, the patients referred were
funetonally impairved and weve deemed 0 e at visk of a nursing
honae placement.

AN patdents relerved to the geriatrie assessment unit were first
evishiated by one ol two physicians on the stadl of the unit, who
juwlged whether or ot the patients met the ceriteria for the study. To
bse eligible, n patient had w be considered at risk for nursing home
placement, o bave potentially veversible [unctional impairment, or
Both, T addition, the patient bad to meet the following eriteria for
inelusion: age of 6 or older, loss of indlependence in more than one
aetivity of daily living,” willinguess participate in a randomized
stucly s give signed informed consent, and aceess to a primary
phivsician witling  resume care of the patient at discharge. A few
fratients undey the age of 6 were considered il they met all other
criterin, Patients wore excluded if they fined medical problems that
were nnstable op requirved continued short-term monitoring, il their
snrvivil wan estimated o be less (han six months, i they had seri-
o ehronie mentad impainment, or it o nursing home placement was
commiglered inevitable,

During the enrollment period from July 1085 Lo Junc 1987, 278
pederraly were received., OF the patients elerved, 123 (44 percent)
were considered ineligible for the following reasons: medical insta-
Lility in 18 (6.5 pereent ol the total number of referrals), low esti-
e ol survival in 12 (+.3 pereent), excessively severe C()gll'itl\l(:
Jpaivment in 14 (12,2 percent), insulficient mcdiuu.l or functional
fpairment in 12 (L3 percent), relusal of congent in 21 (7.6 per-
vent), inevitability ol o nursing home placement in8 (29 percent),
antd tuiseellineous reasons in 18 (6.5 percent), The remaining 155
prttients wore randomly assigned, 77 the control group and 78 to

the gerintrie assessment unil.

Randomization

Randomization was conglueted in a stratified-block (}L:Sigl'\ with a
mmpnL('r-;.rrm'l".tu'tl ilile of random numbers. Stratification was
serformed hetore sancomisation according o whether the patient,
the Bunily, or the consulting physician thought that the patient had
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a higher or lower risk of immediately going to 2 nursing home. In
the case of patients whose mental status was intact, their opinion of
the likelihood of immediate nursing home placement was used in
the stratification. If the patient was confused, the family’s opinion
was used or, if there was no family, the physician’s opinion was
used. At the initial consultation, the patient (or family) was asked
the following question: “If you were discharged from the hospital
today, where would you go?” If the answer was “definitely (or
ppssibly) to a nursing home,” the patient was placed in the higher-
risk stratum. If the patient or the family mentioned another option
for placement at discharge, the patient was placed in the lower-risk
stratum,

After the initial consulting physician had seen the patient and
f.tgrecd that the patient was a candidate for the study, a trained
interviewer obtained informed consent from the patient or family
member and collected base-line data. If no new information was
discovered that would serve to exclude the patient from the study,
the interviewer obtained the randomization assignment. The time
from referral to randomization averaged two days, and the time
from randomization to admission to the geriatric assessment unit
averaged three days.

The Geriatric Assessment Unit

The geriatric assessment unit studied was a 10-bed unit in a
rehabilitation hospital that occupies a separate building within the
Baptist Memorial Hospital complex. The unit’s organization and
functioning and the specific roles of the staff members have been
described in detail elsewhere.'® In the unit, emphasis was placed
equally on an interdisciplinary assessment of the problems of the
patients and on rehabilitation. The primary objective of the unit
was to improve health and functional status sufficiently that pa-
tients at risk of institutionalization could avoid placement ina nurs-
ing home. The secondary purpose was to provide rehabilitation for
acutely disabled older patients, regardless of the risk of nursing
home placement.

In the geriatric assessment unit, at interdisciplinary assessment
of medical, social, and psychological function was completed within
72 hours of admission by a team of physicians (university faculty
and fellows), rehabilitation nurses, physical therapists, occupation-
al therapists, psychologists, social workers, nutritionists, and spe-
cialists in speech therapy and audiology."® Particular attention was
paid to problems common in frail, hospitalized older persons, such
as incontinence, decubitus ulcers, contractures, confusion, sensory
disorders, depression, toxic effects of medication, inadequate nutri-
tion, weakness or lack of motivation, inability to perform activities
of daily living, gait disorders, and falls. Also, the degree of family
and other social support was assessed.

After the assessments were completed, the team determined at the
first of a series of weekly meetings whether the patient was a candi-
date for a specific treatment, rehabilitation, or both. If medical -
treatment was required, the patient was either treated in the unit or
returned to the care of the referring physician. Any patient with a
defect in vision, hearing, or speech was referred to the appropriate
therapist. If the patient needed rehabilitative care, a rehabilitation
plan with specific goals was developed, and the patient’s pragress
was reevaluated weekly. All patients receiving rehabilitative care
were required to have a degree of impairment such that physical,
occupational, or recreational therapy was needed in some combina-
tion three times a day in order to meet Medicare requirements.
When patients reached their rehabilitation goals or attained a stable
level of function, they were discharged without any subsequent
services from the geriatric-assessment-unit team.

Control Group

Neither the stafl members of the geriatric assessment unit nor the
investigators in the study were involved in the care of the patients in
the control group after randomization. Instead, the controls re-
ceived the usual care provided by their physicians. There were no
differences between groups in the specialties of the primary physi-
cians providing care for their patients; two thirds of the patients 111

each group received primary care from internists in the community.
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The patients in the control group received a wide range ol services
after discharge from the acute care hospital, inclpding home health
care in 36 patients (47 percent) and care in other rehabilitation
units in 17 (22 percent).

The care provided to patients in the control group in the Baptist
Memorial Hospital system would compare favorably with national
norms. The Baptist Memorial Hospital offers a diverse range of
services (including the free-standing rehabilitation hospital that
houses the geriatric assessment unit). Because the patients were
referred by physicians in many specialties and received no special
follow-up care, it is unlikely that the control group received care
different from that given to the geriatric-assessment-unit group, ex-
cept for care received in the unit itself.

Measures

All data were collected by trained interviewers who did not par-
ticipate in the clinical care of the patients. The evaluations of the
patients were made before randomization and six weeks, six
months, and one year after randomization. The interviews after
discharge were conducted at each patient’s place of residence, The
data collected included demographic characteristics, information on
place of residence, self-reported ability to perform physical activi-
tics ranging [rom basic self-care to moving heavy objects,” observed
performance on timed physical tests (including timed manual-func-
tion tests),'” scores on the Center for Epidemiologic Studies depres-
sion (CLS-D) scale,!! and results of the Folstein Mini~Mental State
examination.'?

For the activities-of-daily-living or ADL scale, the data on eight
indexes were graded on scales with five points, as follows: (1) unable
to perform the activity, (2) requires assistance of another person
and equipment, (3) requires assistance of another person, (4) re-
quires assistance ol equipment only, and (5) requires no assistance.
Independence with respect to each activity was defined as the abili-
ty to perform the task without assistance from another person, Mini-
mal ADL impairment was defined as independence on six or more
ol the indexes, moderate impairment as independence on two to five
indexes, and severe impairment as independence on no more than
one index, Data on nursing home use and hospital use were ob-
tained (rom the patient and the family and were verified by the
institutions involved.

At the end of the study, the patients’ severity of illness during the
hospital stay before randomization was assessed retrospectively
{rom the medical records by a physician experienced in such assess-
ments and not previously involved in the study. Severity was meas-
ured as an APACHE I1 score for each patient with the method of
Knaus and colleagues.'® In cases of missing or undocumented elini-
cal data, normal values with no points for severity were assigned.
The assignments to intervention groups were in the medical records,
but the risk-stratification assignments werce not.

Statistical Analysis

Tor continuous variables, the comparability of the study groups
was Lested with Student’s t-test for differences between the meauns off
two independent samples (pooled estimate of population variance);
the chi-square test of statistical independence was used for categori-
cal variables.'t All analyses related to outcomes used the intention-
to-treat approach, with all data for a patient assigned to the group to
which the patient had been assigned at randomization, Survival
distributions and distributions of the time to a first nursing home
acdmission were analyzed with the log-rank-test statistic.''® Hazard
ratios ancl their 95 percent confidence intervals were estimated with

lox proportional-hazards regression models.'!7 All statistical tests
were nondirectional (two-sided), with P = 0,05 used as the criterion
of statistical significance.

Belore the start of the study, we estimated the sample sizes need-
ed for an alpha level of 0.05 {two-tailed) and a power equal to
0.80. These calculations showed that il half the frail elderly pa-
tients who were hospitalized and had loss of function were placed
in nursing homes within one year, a total sample of 180 would
be nceded for reliable detection of a rediuction in the rate of
nursing home placement to 30 percent in the interyention group. Al-
though projections indicated that it would be possible to enroll more
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than 200 subjects in the study, time and fiseal constraints allowed
the randomization of only 155 subjects.

REesurrs

Table 1 shows the base-line demographic character-
istics and functional status ol the 155 patients en-
rolled. The mean age of the patients was 78.8 years

- (range, 61 to 100). There were no significant differ-

ences between the geriatric-assessment-unit group
and the control group with respect to base-line demo-
graphic data, scores on the GES-1) inventory and the
Mini-Mental State examination, activities of daily
living, or measures of timed physical performance,
There were no significant differences in types of
diagnoses or severity-of-illness scores hetween  the
two groups. The most common diagnoses at referral
were as follows: hip [racture in 28 patients (18 per-
cent), other fractures in 23 (15 percent), other conci-
tions requiring orthopedic surgery in 9 (6 peraent),
conditions requiring nonorthopedic surgery in 14 (9
percent), circulatory disorders in 21 (14 percent),
stroke in 15 (10 percent), musculoskeletal disorders in
9 (6 percent), psychiatric disorders in 7 (5 percent},
endocrine disorders in 6 (4 percent), pulmonary elis-
orders in 6 (4 percent), and miscellancous medical
disorders in 17 (11 percent). There was a trend toward
longer initial hospital stays in the contvol group
(P = 0.09).

The base-line demographic charaeteristics, sever-
ity-ol-illness scores, and {unctional status of the pa-
tients after stratification according o higher or lower
risk of immediate nursing home placement are shaown
in Table 2. The patients in the higher-risk straton hiud
significantly longer initial hospital stays, higher sever-
ity~of-illness scores, and higher levels ol dependence
as measured on the ADL scale at base line. A lopistic

Table 1, Characteristics of 155 Patlents at Randomization,*

e sy

CilmtaTiie
ASSENMIENT

VARIABLE Unit (ST
No. of patients - Vi N

Age (yn) T79.4:27.0 MW Ar26
Sex (% female) 9.8 4.0
Marital status (% marricd) AN FNY ]
Race (% white) 84,0 LE IR
Living alone (%) 53R 514
Children (no,)

Alive Ldx? 1741 8

Nearby 0.77201.3 (LR L W
High-school education or more (4h) X 597
Initial hospital stay (days) 18.6012.2 AT 160
ADL impairment (%)t

Minimal 14.1 4.3

Moderate 80,0 455

Severe 350 AR
Severity of illness:” e ILR2&Y

*Plus~minus values are means 8D,
*ADL denotes nctivities of dnil
=6 activities, moderate impoirm
as independence in =1 activity,

FAge-adjusted APACHE 11 scores for the vonrse of
randomization,

y Hving, Minivanl impuirment wis detined us il pemdsn e
enLis independence in 2 o & nctivition, il wevete painment

illnew Jeaatne hospitid wlnvinsiong o
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Tabi‘e 2{ Cg_aracteristics of the Patients at Randomization Accord-
ng to Risk of Immediate Placement in a Nursing Home.*

VARIAHLE HIGHER RISK Lower Risk
No, of patients - 55 100
Age (yn) 79.7£6.5 78.3%7.7
Sex (% female) 71 80
Murital status (% married) 34.5 19.0%
Mini- Mental State score 20.9+5.4 22.4%5.5
Prescription medications (no,) 5.8+10.7 4.2+24
Previous nursing home stay (%) 9.1 3.0
Initial hospital stay {days) 24.8:x17.6 18.2:11.5%
Al;{l‘l,‘ ix.npulirmcnt (%8
inimu

Muoderate ;21 ;ig

Severe 50.9 31.0%
Keverity of ilinessy 14,0+6.7 11,7£5.5%

*fus minus values are memns 80D,

Fit- 4108 by the chi-squure test.

10 ALOS by the test for two independent samples.

BAl )1.’(I.cnmcn |\ulivilipﬁ of duily living. Minimal impairment was defined us independence in
== uctivities, muderate impaitment as independence in 2 to S activitios, and severe impairment
mx ndependence in s aetivity,

YAye-udjusted APACHE 11 scores for the course of iliness from hospital admission to
farsdoinization.

regression analysis of the stratum assignments identi-
liedl six variables that were related to the opinion ex-
pressed by the patient or family at randomization
about the likelihood of an immediate nursing home
placement if functional status did not improve. These
variables were increased length of initial hospital stay
(P<0.001), age (P<0.01), inability to bathe independ-
ently (P<0.005), inability to eat independently
(P~20.08), previous nursing home stay (P<0.05), and
seores indicating depression on the CES-D scale
(P = 0.09). With this six-factor model the stratum
placement was identified correctly for 79 percent of
the patients.

The mean (28SD) length of stay in the geriatric
qssessment unit was 23.6:213.2 days. For the high-risk
stratuim, the average stay was 28.6% 14.4 days, and for
the lower-risk stratum it was 91.1%11.9 days. The
auteomes with respect to functional status, residence
anel use of health services, and mortality are described
here. Data are presented for each of the study groups
4% it whole, then for the two risk strata.

Functional Status

As Table 3 shows, the group assigned to the geriat-
pie assessment unit had significantly more improve-
ment (P<0.05) than the control group in regard to
three hasio sell-care activities (hathing, dressing, and
the ability to transfer) during the six months after
randomization and tended to have less deterioration
in one other activity (the ability to administer medica-
tions). However, these differences between groups dis-
appeared alter onc year. When per.forlpance in these
lLusic activities was analyzed within risk strata, the
lower-risk patients in the geriatric assessment unit had
significantly greater improvement (P<O'.O5) after six
months in seven of eight activities than did the control
patients at lower risk. In the higher-risk stratum, there
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were no differences between patients in the geriatric
assessment unit and the control patients in terms of
change in the ability to perform these activities.

We also collected data on cognition and depressive
symptoms. Assignment to the geriatric assessment

unit was not found to affect subsequent Mini-Mental
State or CES-D scores.

Residence and Use of Health Services

At follow-up, smaller percentages of the patients
assigned to the geriatric assessment unit than of the
control patients were living in institutions (either a
nursing home or a board-and-care home): after six
weeks, 6 patients assigned to the geriatric assessment
unit (8 percent) were living in institutions, as com-
pared with 17 controls (24 percent; P<0.01 by chi-
square test); after six months, there were 8 (11 per-
cent) as compared with 14 (23 percent), respectively
(P = 0.08); and after one year, 7 (11 percent) as com-
pared with 15 (26 percent; P<0.05). Residence in an
institution was less common in the geriatric-assess-
ment-unit group at each follow-up interval for both
risk strata, but the difference was statistically signifi-
cant only in the higher-risk stratum. Survival analysis
with a proportional-hazards regression model was
used to compare the groups with regard to the risk of
admission to a nursing home during the year after
randomization. In the control patients, the risk of
nursing home admission was 3.3 times higher (95 per-
cent confidence interval, 2.6 to 3.8; P<0.001 by the
log-rank test), although this calculation includes some
short-term stays in nursing homes by the control pa-
tients, who did not go to the geriatric assessment unit,

An examination of the number of days spent in
a nursing home revealed a trend for the patients in
the geriatric assessment unit to spend fewer mean
days than the controls in nursing homes during the
study period (28.6 vs. 55.8; P = 0.07 by t-test) but
more days in rehabilitation settings (24.3 vs. 4.9;
P<0.0001). There were no differences in the mean
number of days per patient spent in acute care hospi-
tals (13 vs. 13) or in the total days per patient spent in

Table 3. Mean Changes after Six Months in Eight Indexes of the
ADL Scale, According to Treatment Group.*

GERIATRIC
ASSESSMENT
ADL INDEX Unir CONTROLS P VaLUE

mean 8D

Walking 1.1x1.9 0.64+2.3 0.18
Bathing 0.57+1.7 0.01%1.6 0.04
Taking medications -0.09x1.7 -0.58£1.7 0.07
Grooming 0.53=1.9 0.04x2.0 0.13
Dressing 0.90+1.7 0.27+1.9 0.04
Eating 01717 0.30%2.1 0.13
Transferring 1.05+1.9 0.42x2.1 0.05
Using the toilet 0.95=1.9 0.66x1.9 0.37

*Dilfcrences were assessed with t-tests for independent samp_les: Data were measured on
five-point scales (see Methods). A positive change in the score indicates improved function.
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any of these types of health care facilities (geriatric-
assessment-unit group, 69 days; control group, 74).

To determine whether time spent in the geriatric
assessment unit could prevent long-term nursing
home placement as compared with short-term (conva-
lescent) placement, we divided the nursing home stays
into two groups: those of six months or more and those
of less than six months. After one year, significantly
fewer patients assigned to the geriatric assessment
unit had nursing home stays of six months or more (3
vs. 10; P<0.05 by the chi-square test).

One of the most important goals of rehabilitation
is that of returning patients to independent living in
the community. As shown in Table 4, both six weeks
and six months after randomization, significantly
more patients in the geriatric-assessmcnt-unit group
than in the control group were living in the communi-
ty as opposed to residing in an institution or having
died. A similar trend was observed after one year

(P = 0.058).
Mortality

Figure 1 shows mortality curves for the two groups.
A survival analysis of these data showed a trend to-
ward carlier death in the control group throughout the
year alter randomization. The differences were great-
est after six months (P = 0.08 by the log-rank test),
but they diminished thereafter. By six months, 8 pa-
tients in the geriatric-assessment-unit group (10 per-
cent) and 16 patients in the control group (21 percent)
had died.

The results comparing mortality among the geriat-
ric-assessment-unit patients and the controls are pre-
sented according to risk strata in Figure 2. In the low-
er-risk stratum, the patients in the control group had a
risk of death 4.3 times that of the patients in the geri-
atric-assessment-unit group six months after randomi-
zation (95 percent confidence interval, 1.2 to 15.2;
P<0.05 by the log-rank test). In contrast, there was no
survival advantage attributable to care in the geriatric
assessment unit in the higher-risk stratum.

DISCUSSION

Our randomized trial of a geriatric assessment unit
in a community-based rehabilitation hospital found

Table 4. Frequency with Which Patients Returned
to Residence in the Community.

GERIATRIC
TiME AFTER ASSESSMENT
RANDOMIZATION Unrr CONTROLS P VALUE*
no, (percent)
No, of patients — 78 77
Six weeks 69 (88.5) 55 (71.4) 0.008
Six months 62 (79.5) 47 (61.0) 0.012
Qne year 55 (70.5) 43 (55.8) 0.058

“Petermined by chi-square tests (! degree of freedom) of the statistical
independence of treatment group and residence status at each time point.
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Figure 1. Cumulative Mortality of 78 Patients Randomly Assighed
to the Gerlatric Assessment Unit (Dashed Line) and 77 Controls
{Solid Line).

P = 0.08 for the difference in survival risk between the two groups
of patients after six months (log-rank test).

that the patients in the unit improved in physical [une-
tion significantly more than the control patients ancl
were less likely to be residing in nursing homes or
board-and-care homes at cach follow-up. The patients
who went to the geriatric assessment unit spent mare
days in a rehabilitation setting but were less likely 1o
be admitted to a nursing home and spent fewer days in
nursing homes. When the total number of days spent
in any health care facility during the year after vane
domization was analyzed, there were no significinnt
differences between the patients in the geriatic assess-
ment unit and the controls, However, sirnificindy
fewer patients assigned o the unit stayed in o nursing
home longer than six months, and more such patientx
were living in the community after ach {ollow-up ins
terval. Care in the geriatric assessment unit dicl ient

. result in fewer deaths over the one-year study pericd,

although there was a trend toward increased survival
in this group overall, particularly in the six maotiths
after randomization.

Before the start of the study, it was known thit the
patients referred to the geriatric assessment unit wese
prognostically heterogeneous. I'hus, randomivi o
was stratified according to the perceived risk ol an
immediate nursing home placement. Although  the
analyses of subgroups should be viewed with cantivm,
prognostic stratification al randomization is vevone
mended in situations in which the study cobort iy b
extremely diverse in terms of the base-line visk et
an ultimate outcome.' Also, the a priovi vature et a
stratified randomization increases the eredibility al
the inferences drawn, Some important differencea
outcome between the patients assigned to the gevintrn
assessment unit and the controls were observed b
tween the risk strata, For the stratum at higher visk
of a nursing home placement, care in the unit up-
peared to decrease the likelihood of residewee
an institution but did not influence mortality or yabsy s
ical function, For the lower-risk group, cure in the
unit appeared to improve survival significanty dus um
the first six months, with a trend still l'awu}'i;m thi
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Flgure 2. Mortality Curves within the Higher-Risk Stratum (Upper
tf’mml) and the Lower-Risk Stratum (Lower Panel) of Patients
Randamly Assigned to the Gerlatrle Assessment Unit (28 Pa-
tiants at Highor Rigk and 50 al Lower Risk) (Dashed Line) and the
Control Group (27 at Higher Risk and 50 at Lower Risk)
(Solid Line).

P - 0.2 for the differance in survival risk after six months be-

twaan groups in the higher-risk stratum, and P = 0.025 for the

diftarence in survival risk after six months between groups in the
lower-rigk stratum (log-rank test).

unit after one year, In additon, care in the geriatric
ausessnent unit appeared o improve physical func-
Gion more in this Jower-risk stratum than in the higher-
visk stratum.

The dillferences hetween strata in the eflect of the
_y,,;!*l“'l;l[l"l(‘ assessment unit on outcomes arce consistent
with the clinical profile of the patients at base line.
The patients iu the higher-risk stratum had higher
weverity-of-illness scores, Jonger initial hospital stays,
and more funetional impairment. These patients may
have been too ilEand impaired to benefit fully from the
intervention in terms of improved mortality and func-
tion. ‘The finding that the group assigned to the geriat-
vie nssessment unit in the lower-risk stratum (which
wits somewhat less fnetionally dependent and less
severely ill) had signilicant improvements in function
andd survival suggests that lhese units may have their
maximal effect on the health of patients who are mod-
erately but not severely impaired. .

Beese our study was hased on r(:ferral‘s, itis im-
pessible 0 estimate aceurately the proportion .of holj-
pitalized patients over the age of 65 who might be

eligible forcare ina geriatric assessment unit, A previ-
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ous study found Fhat 4 percent of all persons over
65 who were admitted to a VA hospital (and 8.5 per-
cent of those who stayed in the hospital longer than
one week) w_ould be eligible for such care.® It seems
likely tha.lt similar percentages should apply in this
comr_numty-hospital setting. As Table 2 shows, ap-
pro-xun.ately 65 percent of the patients admitted to the
geriatric assessment unit were in the lower-risk group.
Although we do not report financial data, some esti-
mates can be made. There were no differences be-
tween the patients assigned to the geriatric assessment
unit and the controls with respect to subsequent hospi-
tafltsta.ys. The mean total charges for inpatient reha-
bilitation during the study period were approximately
$400 per patient per day,’® whereas the mean total
nursing home charges in this community range from
$40 to $90 per patient per day. Therefore, the charges
during the one-year study for the mean excess of 19
days the patients in the geriatric assessment unit spent
in rehabilitation settings as compared with the con-
trols (24 vs. 5 days, respectively) would probably not
have been offset by the savings from the mean reduc-
tion of 27 days (29 vs. 56 days) spent in nursing
homes. Whether a longer study would have found
more savings as a result of fewer nursing home days
is unknown.

The limitations of our study include the fact that we
did not enroll a sample of the size estimated to be
necessary, thus increasing the probability of a Type 1
error for some of the comparisons. Because the study
involved a single intervention site, the generalizability
of the results to other sites cannot be guaranteed. In
addition, the subjective nature of the stratifications,
although highly predictive of patient outcome, does
not allow definitive statements about the appropriate
targeting of services.

The effect of our geriatric assessment unit on pa-
tients’ subsequent mortality and function was less
striking than that reported previously by Rubenstein
et al.® In their study, the intervention group had a 50
percent reduction in mortality and a 48 percent im-
provement in overall function. However, the effect of
the geriatric assessment units on nursing home resi-
dence was comparable in their study and ours. There
are several crucial differences between the studies that
may help explain the differences in the findings. First,
the intervention group of Rubenstein et al. received
both care in a geriatric assessment unit and special-
ized follow-up care in a geriatric clinic. Second, our
sample was drawn from a community hospi{al instead
of a2 VA hospital. Third, our sample consisted pre-
dominantly of women, whereas theirs was almost all
men. On the other hand, both studies demonstrated
reductions in nursing home residence and improve-
ments in physical function in the intervention groups;
both studies involved at-risk populations and com-
bined assessment with intensive treatment. That the
patients in our study, unlike those in the StudY.Of
Rubenstein et al, received no special intervention



1578

after the geriatric assessment unit argues strongly that
treatment in the geriatric assessment unit alone has a
significant effect on clinical outcome,

Our findings are also supported by earlier descrip-
tive studies"® and one cohort study* involving geriatric
assessment units. However, other studies combining
geriatric assessment with treatment in different set-
tings, including inpatient consultation services'*** and
outpatient assessment services,?>® have had conflict-
ing results, and the effectiveness of these services is
still questioned. Recent reviews of the effect of geriat-
ric assessment in various settings have been pub-
lished.®2% According to the summary statement of a
recent National Institute on Aging Consensus Confer-
ence, data from studies of the various types of geriat-
ric assessment indicate that the forms of assessment
that have shown the most impressive results to date
are those that target at-risk patients, are based on
studies of inpatients, and combine assessment with
intensive treatment or rehabilitation.™® Our study sup-
ports this conclusion, because our inpatient geriatric
assessment unit identified patients with functional dis-
abilities, and the outcome data indicated that the unit
improved function and increased the probability of
continued residence in the community. Furthermare,
our analysis of the differences in outcome between risk
strata indicated that there may be a threshold effect
with regard to the degree of benefit patients will re-
ceive from the services of a geriatric assessment unit.
Our data suggest that the beneficial effect of such a
unit on mortality and physical function may be great-
est for elderly hospitalized patients with moderate ill-
ness and moderate functional impairment.

Wearcindebted to Terinell Beaver, M.D., and Rodney Holladay,
M.D., for providing care for the patients in the geriatric unit, and to
the patients and stafl’ at Baptist Memorial Hospital for cooperating
with this study.
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