Post-Hospital Home Health Care for Medicare Patients

Robert L. Kane, M.D., Michael Finch, Ph.D., Qing Chen, Lynn Blewett, Ph.D.,
Risa Burns, and Mark Moskowitz, M.D.

Medicare patients in five diagnosisrelated
groups (DRGs) associated with heavy use of
post-hospital care discharged from 52 hospi-
tals in 3 cities were followed up at 6 wecks, 6
months, and 1 year to determine the factors
associated with their being discharged home
with or without home health care and the
correlates of improvement in their function-
al status. Models correctly predicted those
discharged home from those going to institu-
tions in a range from 54 to 82 percent of
cases. The amount of the variance in the
change in function for those who went home
(with or without home health care)
explained by the models tested ranged from
19 percent to 73 percent. Total Medicare
costs for the patients who went home were
considerably less in the year subsequent to
the hospitalization compared with those
discharged to institutional care.

INTRODUCTION

Although home health care has been a
part of Medicare-covered services since
the inception of the program, the changes
in hospital payment under the prospective
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payment system (PPS) and a growing inter-
est in finding ways to keep patients in the
cominunity have led to a dramatic growth
in this sector of care. This article uses data
from a larger study of post-hospital care to
examine the factors associated with
Medicare patients being discharged from
the hospital to their homes with and with-
out home health care and the factors that
are associated with better functional out-
comes in such patients 6 weeks after their
discharge from the hospital.

Home health agencies (HHAs) were
originally conceived as a stage in the con-
tinuum of care following hospitalization,
where the patient’s recovery and rehabili-
tation could be effectively continued at the
patient’s home at a lower cost than in a
hospital or skilled nursing facility (SNF)
(Helbing et al., 1992). Through the later
1970s, home care was an undeveloped,
fragmented, and poorly financed enterprise
referred to as “the empty alternative” to
institutional care (Vladeck, 1980). Since
1980, home health care has been a growth
industry. Home health care expenditures
increased from about $200 million in 1970
to an estimated $9.8 billion in 1991, of
which Medicare expenditure on home care
increased from about $100 million in 1970
to $5.7 billion in fiscal year 1991 (Helbing
et al., 1992; Letsch et al., 1992).

This growth was the result of both serv-
ing more people and providing more care,
The number of Medicare beneficiaries who
received Medicare home health services
more than tripled from 1974 to 1990, from
16 per 1,000 to 57 per 1,000. At the same
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time, the average number of Medicare
home health visits per beneficiary served
rose from 21 to 36 (Helbing et al., 1992).

The number of Medicare-certified HHAs
grew rapidly during the 1980s, almost
doubling from 2,924 in 1980 to 5,708 in
1990 (Helbing et al., 1992). Most of this
increase, which occurred in the early
1980s, can be attributed to several factors:
(1) the introduction of PPS, which encour-
aged hospitals to use postacute home
health care and nursing home care to
reduce length of hospital stay (Kenney,
1991); (2) the expansion of the Medicare
HHA benefit; (3) legislative changes that
permitted greater involvement of propri-
etary HHAs to operate in States without
licensure laws; and (4) growing numbers of
older persons.

Not only has the number of Medicare-
certified HHAs substantially increased, but
there has been a shift in who provides the
home care away from the voluntary and
public sector to the private sector; addition-
ally, there has heen a rapid growth in pro-
prietary and hospital-based home HHAs. In
1972, government-owned HHAs comprised
57 percent of all Medicare-certified HHAs;
however, by 1983, the percent of govern-
ment HHAs had dropped to 29 percent of all
Medicare-certified HHAs (Gornick and

Hall, 1988); by 1990, it had further declined

to 17 percent (Helbing et al., 1992). Today,
proprietary agencies represent the largest
share of the national home care market.
Some information about factors associated
with home health care use is available, but
the results are not especially illuminating or
even consistent across studies. Soldo (1985)
found five need variables (extreme activity of
daily living [ADL] and instrumental activity
of daily living [IADL] needs, medical needs,
incontinence, and supervision) associated
with a greater likelihood of using formal
(paid) home care services as well as never

being married and living in a central city.
Living with a spouse or with other relatives
and receiving informal services were
related to less likelihood of using formal
care. Several investigators have used the
Andersen behavioral model to identify a set
of predictive variables for using services
(Andersen and Newman, 1973). Change in
physical health, increased task burden, activ-
ity restrictions, incontinence, paralysis, and
race were associated with use; but different
factors, unrelated to recipient need, predict-
ed the intensity of formal care: household
income, number of family-assisted tasks, and
mental impairment (Bass and Noelker,
1987). Starrett, Rogers, and Walters (1988)
found five predictors, several of which seem
confounded with use: need for care, ADL
impairment, knowledge of home health
resources, age, and use of health appliances.
Cognitive impairment in the presence of
living arrangements, other helpers, task
burden, and depression was associated with
hours of personal service, as were pain
problems (Bass, Looman, and Ehrlich, 1992).

Within 2 weeks of post-hospital discharge,
a large proportion of personal care and house-
keeping for elderly patients who were dis-
charged home was provided by relatives
(Jones, Densen, and Brown, 1989). However,
the proportion of this care provided by rela-
tives decreased, and the proportion of paid
home care had increased within 8 months
after discharge. The utilization of informal
care and home care at both time points was
strongly related to the ADLs at the time of
hospital discharge. Another study also sug-
gested that discharge ADLs indicate the need
for home care (Benjamin, Fox, and Swan,
1993). Among older patients discharged from
medical and surgical units, home health care
use was related to lower educational levels,
prior use of home health care, IADL impair-
ment, and less accessible social support
(Solomon et al. 1993).
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The use of Medicare HHA services
differs with the gender of beneficiary
(Helbing, Sangl, and Silverman, 1992). In
1990, the annual utilization rate per 1,000
enrollees was 31 percent higher for
females (64 per 1,000) than for males (49
per 1,000). The average payment per
enrollee was also higher for females
(81,938) than for males ($1,810).

On a larger scale, supply-and-demand
factors play a central role. Swan and
Benjamin (1990) note that the use of home
health care is related to the size of the pop-
ulation 85 years of age or over, to the num-
ber of HHAs per 100,000 population, and
inversely to the supply of nursing home
beds. This conclusion is supported by the
observation that higher proportions of
Medicare enrollees use home health serv-
ices in areas: (1) with fewer nursing home
beds, (2) with higher hospital discharge
rates and shorter mean lengths of stay, (3)
with higher Medicare ceilings for skilled
health visits, (4) with more HHAs per
enrollee, (5) located in the New England
and Mid-Atlantic Regions, and (6) that are
urban (Kenney and Dubay, 1992). Kenney
(1993a) found an increase in home health
care use in both rural and urban areas, with
a persistently higher use in urban areas;
however, the average number of visits per
user in rural areas became higher than that
for urban areas. She has also suggested
that hospitals are more likely to discharge
patients to home health care when they
own such care and are less likely to do so
when those hospitals operate swing beds
or long-term care beds (Kenney, 1993b).

Although home care has received
increasing attention, the effect of home
care on patient outcomes and costs of care
has been controversial (Hedrick and Inui,
1986) and remains controversial today.
More recently, Cummings and Weaver
(1991) pointed out that early studies on

cost effectiveness “not only failed to
demonstrate any dramatic reduction in
institutional care but also clearly delineated
the additional costs that care would pro-
duce.” In addition, the randomized study
on channeling reinforced the belief that
expanding community care increased costs
beyond any savings that resulted from
decreased nursing home use (Thornton,
Miller-Dunston, and Kemper, 1988).

Home care needs to be distinguished
from home health care. Although the two
forms may often be interspersed, the latter
implies medical (actually nursing) supervi-
sion and emphasis. Indeed, Greene (1993)
has suggested that had more nursing care
been used in the channeling demonstra-
tion, greater results might have been seen.

The parent study from which the data
reported here are drawn was designed to
provide a prospective look at the effects of
hospital discharge decisions on Medicare
patients. Specifically, it examines the factors
associated with hospital discharges to
home health care and assesses the factors
associated with the functional outcomes of
such care. In the parent study, Medicare
patients with one of five diagnosis-related
groups (DRGs), which account for almost
40 percent of all Medicare-supported post-
hospital care, were interviewed just prior to
their discharge from the hospital and again
at 6 weeks, 6 months, and 1 year after dis-
charge from the hospital.

METHODS
Sample

The five DRGs were selected on the basis
of the volume of post-hospital care used by
Medicare beneficiaries (Neu, Harrison, and
Heilbrunn, 1989) and represent conditions
used by earlier investigators, for largely
the same reason (Morrisey, Sloan, and
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Valvona, 1988; Meiner and Coffey, 1985).
The conditions were also chosen to repre-
sent patients requiring medical and reha-
bilitative care. The original DRGs chosen
were stroke (DRG 14), chronic obstructive
pulmonary disease (DRG 88), congestive
heart failure (DRG 127), major joint proce-
dures (DRG 209), and hip and femur
fractures with procedures (DRG 210).
However, some flexibility in accepting cases
with related DRGs was necessary when the
investigators encountered some shifts in
DRG classification during and after hospi-
talization. Thus, the basic conditions
remained the same but the DRG criteria
were broadened. Originally, we chose hip
fractures and hip replacements to represent
emergency and elective conditions, respec-
tively. However, we found that many frac-
tures were being treated by replacement.
Therefore, a third category was created:
hip fracture treated by arthroplasty (hip
fx/A). Patients with hip procedures (DRGs
209, 210, and 211) who also had evidence of
a hip fracture were placed in this third
category. A patient was considered to
have a hip fracture if: (1) there was a DRG
209, 210, or 211; (2) there was a principal
diagnosis of hip fracture (International
Classification of Diseases, 9th Revision,
Clinical Modification [ICD-9-CM] code 820);
or (3) there was evidence of a hip fracture
on X-ray. These hip fracture patients treated
with arthroplasty are thought to combine
the clinical course of the hip replacement
group with the initial frailty and emergent
status of the hip fracture group.

Hospital discharges were sampled in
three cities between February 1988 and
March 1989, A study of three cities cannot
claim to be nationally representative. The
cities were chosen to represent a cross-
section of the United States but were not
intended to be a random sample. The crite-
ria for selecting the cities were geographic

distribution, availability of acceptable levels
of each of three major post-hospital care
modalities, adequate numbers of Medicare
discharges, and variation in the nature of the
dominant medical care system. The three
cities selected were the Twin Cities
(Minneapolis/St. Paul), Pittsburgh, and
Houston, The Twin Cities provided an exam-
ple of heavy penetration of prepaid care;
whereas, Houston had a high prevalence of
proprietary hospitals.

Hospital participation was voluntary. All
acute general hospitals treating adults in
each city were approached. In the Twin
Cities and Pittsburgh, almost every eligible
hospital agreed to participate (19 of 19 and
18 of 20, respectively). The enrollment in
Houston was more difficult because there
were a larger number of smaller propri-
etary hospitals. An active effort was made
to obtain a sample of the proprietary hospi-
tals as well as the generally larger voluntary
institutions. In the end, the Houston sample
was less complete than that for the other
sites but did contain hospitals of both types.
Of the 31 hospitals eligible in Houston, 15
agreed to participate, 6 of which were pro-
prietary. The participating hospitals in
Houston were more likely to be larger and
academically affiliated.

Data Sources

The post-hospital care study relied on
merging data from several sources.
Information was collected directly from
patients (or their proxies when the patients
were unable to participate) through inter-
views conducted in person at the time of
discharge from the hospital and at 6 weeks,

-6 months, and 1 year post-discharge.

Telephone interviews were also conducted
with the patients’ primary informal care-
givers to obtain information on care burden
and service use. The caregiver interviews
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were conducted at 6 weeks, 6 months, and 1
year after patients were discharged. Patient
data were augmented with information from
the patient’s medical record using a modifi-
cation of the Medisgroups approach
(Iezzoni and Moskowitz, 1988). Medicare
and Medicaid billing data for the year prior
to and subsequent to the triggering hospi-
talization were obtained from HCFA and
from the State Medicaid agencies. The
Medicare Automated Data Retrieval System
(MADRS) data included information about
the study subjects and information about all
Medicare beneficiaries in the three metro-
politan areas included in the analyses.
Because the goal of the study was to pre-
dict discharge decisions, great emphasis
was placed on collecting information that
was available prior to those discharge deci-
sions. Similarly, there was concern about
the consistent availability of pertinent and
reliable information in the medical records
on the variables of interest, especially with
regard to items about the patient’s current
and prior functional status. It was, there-
fore, imperative to collect information
directly from patients during a 72-hour win-
dow prior to discharge. The opportunity to
interview patients provided a means to
ascertain level of function by way of
demonstrated performance and self-report
of simulated activities necessary for inde-
pendent living (ADLs such as eating, dress-
ing, and taking medications). Tests were
also conducted on cognitive and emotional
status, and information was obtained on
patient’s functional and perceived health
status before the acute event that led to the
hospitalization. The in-person interviews
also provided a chance to query patients
about their role in the decisionmaking
process concerning discharge placement,
their expectations for recovery, and their
satisfaction with the care they received.

The patient interviews were conducted
by nurses trained to collect information
directly from patients after obtaining
informed consent. For patients who were
cognitively unable to participate, relevant
information was collected from proxies. In
these cases, family members provided the
historical information, and hospital nurses
caring for the patients provided informa-
tion on their functional abilities.

Interviewers were carefully trained to
assure reliability across the sites. Regular
supervision from central project staff as
well as onsite supervisors helped to main-
tain the quality and the comparability of
data. All interview data were entered
directly into preprogrammed computers to
maximize error identification while there
was still an opportunity for correction and
to expedite the availability of information
for analysis.

Qutcome Measures

The outcome measures used here
include self-reported functional status as
measured by ADLs and community living
situation (institutionalized or living in the
comimunity). Information on ADL function
(which includes basic self-care activities
such as feeding oneself, dressing, and
bathing) was self-reported, as was informa-
tion on the somewhat more complex
activities of IADLs (which include such
things as shopping, house-cleaning, taking
medications, and using the telephone). The
selfreported measures of ADLs were
derived from those used in the Older
American Research Study (OARS) battery
{Duke, 1978). The self-reported measures
were validated against ADL and IADL per-
formance where possible. The areas simu-

- lated included eating, dressing, and using

medications. However, we recognized that
these two approaches addressed slightly
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different aspects of disability. The self
report describes what an individual does
under prevailing circumstances, whereas
demonstrations examine performance
under controlled conditions (Burns et al.,
1992). The performance measures of ADLs
were adapted from the CARES scales
developed by Kuriansky and Gurland
(1976) and uséd previously in studies of
nursing home patients (Kane et al., 1983;
Garrard et al.,, 1990). For similar items, the
count of demonstrated dependencies cor-
related with that of reported dependencies
at about 0.70.

The functional-outcomes approach com-
pares the functional score at the time of dis-
charge from hospital with the score 6
weeks, 6 months, and 'l vear after dis-
charge. The score used for this analysis is a
weighted sum of seven functions (inconti-
nence, bathing, dressing, toileting, transfer-
ring, feeding, and walking). No JADL items
were used in the dependent-variable ver-
sion because it was felt that those in nursing
homes (and perhaps some other places)
would not have an opportunity to employ
them. The weighting system used was
developed specifically for this study and
relies on a technique known as “maghitude
estimation.” In brief, a panel of experts was
gueried using a Delphi approach to produce
weights for each of the functional domains
and each of the levels within each domain.
A detailed description of the technique is
presented elsewhere (Finch, Kane, and
Philp, 1994). Each patient has a unique
score for each relevant point in time: prior
to hospitalization; at discharge; and at 6
weeks, 6 months, and 1 year post-
discharge. Because the scale measures
the level of dependency, a higher score
indicates greater dependency.

Death was incorporated into the overall
functional score. We tested the effects of

assigning different values to death, includ-
ing the following methods:

¢ A score value just above the maximum
aggregate dependency score,

o A score value one and two standard
deviations above the value for the most
dependent summed State.

¢ Eliminating the dead cases from the
score altogether.

The different methods for scoring death
were compared with the results using sur-
viving patients only (i.e., excluding all
patients who had died before the time of
each followup). The weighting of death
does produce some change in the ADL pre-
dictors. We opted to use a level just above
the maximum aggregate dependency score
as this weighting does not change the pat-
tern of predictors compared with the
results when using surviving patients only.

The distributions achieved using the mag-
nitude-estimation approach and the more con-
ventional ADL approach of simply counting
dependencies are strongly related. The
weighted score correlates with a simple count
of dependencies defined as needing any assis-
tance at 0.91 and with a count of dependencies
defined as needing complete assistance at
0.94, whereas the two conventional approach-
es to defining dependency correlate with each
other at only 0.77. When the distributions cre-
ated with this ratio scale were compared with
those obtained by simply counting the num-
bers of disabilities, the ratio scale produced a
more normal distribution. :

Beyond the general concern with the
conventional approach that there is no a pri-
ori basis for weighting all domains equally,
there is the further problem of determining
what constitutes a dependency when one is
forced to dichotomize. For example, a cut
made at needing any assistance would
yield a different result from one made
using a need for a great deal of assistance.
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The weighted score we produced for this
study can be used as a ratio scale—i.e., the
distance between the individual compo-
nents has relative meaning. One can add
scores to produce totals that relate directly
to each other. The weighted score pro-
duces a scale that is highly correlated with
a simple count of the number of areas in
which the patient is dependent, and pro-
vides a distribution that uses the full range
of possible values.

To assess outcomes we used as our
dependent-variable change scores calculat-
ed as the differences between the summed
weighted ADL scores obtained at the time
of discharge those measured at followup 6
weeks after discharge. The ADL dependen-
cy scores reported prior to hospitalization
and at discharge are included in the regres-
sion equations as independent variables to
control for baseline status.

The same general approach was also
used to create independent ADL variables,
Patients interviewed at the time of dis-
charge were asked about their present
level of functional activity, their function
prior to the acute event that led to hospital-
ization (which included both ADL and
IADL items), and how well they expected
to function 6 weeks after discharge. The
latter was used as a proxy for physician
prognosis, which was not consistently
recorded in the medical chart.

Costs

The major sources of cost data for this
study were Medicare records. We received
good cooperation from HCFA's Bureau of
Data Management and Strategy in develop-
ing records on study participants. The plan
was to obtain information on all Medicare
expenditures for the year prior to the incit-
ing hospitalization and the year after. One
of the problems encountered with the

Medicare data was the difficulty in identify-
ing all participants. In some cases,
Medicare numbers were incorrectly
recorded at the hospital or by the inter-
viewers. After confirming the Medicare
numbers with respondents in followup tele-
phone calls and using the Medicare locator
file to try to identify the Medicare numbers
for those where our recorded numbers did
not agree with HCFA's, we were able to
locate the Medicare records for 2,101 of
the 2,248 subjects who had recorded hospi-

talizations at the time we know they were in

the hospital.

Medicare costs from both Part A and
Part B were used to compare the costs in
the baseline year prior to hospitalization.
The costs were analyzed as both means and
medians, the latter being less sensitive to
outliers. Both Part A (hospital insurance)
and Part B (supplementary medical insur-
ance) costs are included in the MADRS
data system. The former includes most of
the Medicare costs for paid home health
care, nursing home care, inpatient rehabili-
tative care, and, of course, hospital care.
(We had deliberately omitted the costs of
the specific hospitalization that triggered
entry into the study) Given the relatively
low rate of use for rehabilitation, hospital
care is the dominant cost captured in Part A
data. Part B data includes physician serv-
ices, ambulatory physical therapy, out-
patient laboratory services, and X-ray costs.

Independent Variables

Independent variables were organized
into three categories: (1) patient characteris-
tics obtained from interview data; (2) patient-
specific severity measures abstracted from
the medical record; and (3) hospital-specific
characteristics. Missing values were exclud-
ed from the analysis, and ordinal/continu-
ous variables were assumed to be linear.
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The core set of independent variables
included basic demographic data (age,
gender, and race), patients’ Medicaid
enrollment status (determined by Medicare
Denominator files), patients’ living arrange-
ments, presence of urinary catheter, and
city of residence. Other information includ-
ed magnitude-estimated forms of prior ADL
and IADL dependencies, expected ADL per-

formance, speech and hearing deficiencies, .

number of errors on a basic 10-item mental
status test, and the previous provision of
informal support. We opted not to ask about
available informal assistance but rather
whether any had been actually given in the
past for fear of eliciting false expectations of
assistance. The simple cognitive screening
battery was based on the Short Portable
Mental Status Questionnaire (MSQ)
(Pfeiffer, 1975). The MSQ has been admin-
istered to nursing home patients and has
proved to correlate highly with more com-
prehensive measures of cognitive status
(Kane et al,, 1983). In an effort to account
for patients’ ability to exercise prudent
judgment, we used a test of their awareness
of their own body (Fink, Green, and Bender,
1952). A modified version of a scale devel-
oped by Coulton and her associates (1988)
was used to assess the patient’s role in post-
hospital care decisionmaking.

Another independent variable was health
maintenance organization (HMO) mem-
bership. This information was obtained
from the Medicare Denominator file,
which represents HMQO status at the time
of discharge from the hospital. If this infor-
mation was missing, HMO status at 1 year
after discharge was used instead. Most
HMO members resided in the Twin Cities
area. Of the total sample, 465 (20.7 per-
cent) of the patients were enrolled in a
Medicare HMO, of whom 427 (92 percent)
lived in the Twin Cities area. Pittsburgh

had 37 patients (8 percent of their total
sample) enrolled in HMQOs, and Houston
had only 1 HMO patient. The high rate of
reported membership in the Twin Cities
(48 percent) is not surprising, given the
area’s prevalence of HMOs and its history
of early Medicare participation of the
HMOs. At the time of the study, there were
four Tax Equity and Fiscal Responsibility
Act of 1982 HMOs operating in the Twin
Cities, of which two were more active,

Severity Measures

One aspect of the analysis of the post-
hospital care data is the addition of patient-
specific severity scores based on the
patient’s condition during hospitalization
and at the time of discharge. The original
Medisgroup severity index (lezzoni and
Moskowitz, 1988) was modified to create a
severity index tailored specifically for this
study. Information abstracted from the
patient’s medical records was used to
develop several different approaches to
measuring severity. The index captures
information of the patient’s acute status on
admission and changes in the patient’s
clinical condition during hospitalization.
Six separate variables were used to
measure severity.

Admission Acute Physiology Score (APS):
This variable measured the generic physio-
logic status of the patient on admission
based on the physiologic score used in the
Acute Physiology and Chronic Health
Evaluation (APACHE II} system (Knaus,
Draper, and Wagner, 1985). The APACHE
severity index has been used for patients in
intensive care and relies heavily on physio-
logic items, including many laboratory
values as well as the Glasgow Coma Scale.
Two versions of this variable were tested:
one using admission and the other using
discharge values. To a large degree, the
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amount of missing data at the time of dis-
charge made it difficult to base any of the
variables solely on discharge information.
Thus, this score was limited to the admis-
sion values. The values range from 0 to 15.

Comorbidities: This variable, based on
previous work, measures the nature and
extent of comorbidities present prior to
hospitalization as well as those occurring
during the hospitalization. Comorbidity
was defined as a “patient’s other disease
burden or conditions which are not related
to the principal disease process or the main
reason why the patient was admitted to the
hospital.” Based on expert clinical opinion,
individual comorbidities were assigned a
score of 1 to 10 reflecting increasing sever-
ity. The final score was established by
adding the points assigned to each addi-
tional comorbidity. The range of possible
scores was from 0 to 20 points.

DRG-Specific Severity Scores: A separate
severity score was designed for four of the
five DRGs (stroke, chronic obstructive pul-
monary disease [COPD], congestive heart
failure [CHF], and hip fractures) based on
admission information only, (Again, the
quality of the data did not permit incorpo-
rating discharge information). The lack of
adequate data elements for patients with
hip procedures prevented the development
of a separate severity score for that DRG.
Each severity score represented a compos-
ite score of clinical items unique to that
specific DRGs.

Instability, Sickness, and Laboratory:
These variables, adapted from the RAND
study of the impact of PPS (Kosecoff,
Kahn, and Rogers, 1990), measure patients’
clinical status at discharge. The instability
score represents a composite score of tem-
perature at admission and discharge, use of
catheter, shortness of breath, heart rate,
blood pressure, and cardiac arrhythmias,
among others. This is a dichotomous

variable with potential values of 0 or 1,
where a score of 1 indicates that a patient
had at least 1 measure of instability. The
sickness measure is a composite score of
temperature, use of catheter, shoriness of
breath, heart rate, respiratory rate, blood
pressure, and cardiac arrhythmias. This is
a dichotomous variable, with potential val-
ues of 0 or 1, where a score of 1 indicates
that a patient had at least 1 measure of sick-
ness. The laboratory score represents the
number of abnormal lab results, including
serum potassium, serum sodium, renal lab,
hematocrit scores, blood count, CHF, and
pulmonary edema present, among others.
This is a dichotomous variable with poten-
tial values of 0 or 1, where a score of 1 indi-
cates that a patient had at least one abnor-
mal laboratory measure.

Data Analysis

A general model was initially created
that identified variables that had been
hypothesized as associated with discharge
location and later with functional out-
comes. Rather than using some of the step-
wise-regression approach, this model was
tested in its entirety. The analysis of dis-
charge location was done in two stages.
First, a logit regression was used to identi-
fy the factors associated with a discharge
home as opposed to an institution. Because
almost all cases of COPD and CHF went
home, these patients were eliminated from
this step of the analysis. A second logit
model was then used among all those who
went home (including the conditions earli-
er eliminated) to distinguish the variables
related to the receipt of home health care.

The same basic approach was used to
examine the factors related to outcomes,
which were expressed as change in the
weighted functional status score from
hospital discharge to followup. Because the
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outcome was expressed using a ratio scale,
ordinary-least-squares regression .was
used to distinguish the factors associated
with improved function among those who
went home (with or without home care)
and then specifically among those who
received home health care. Except for
COPD and CHF cases, where only those
who were discharged home were analyzed,
a two-step Heckman procedure was used
to correct for possible selection bias
(Heckman, 1979).

Although the sample size is large, the
analysis within DRGs, which we believe
essential to separate the different clinical
courses of the conditions being examined,
results in relatively small effective sample
sizes. Although the samples are large
enough to use the large numbers of variables
included in the models, the adjusted R2
(amount of variance explained) and statistical
significance are considerably reduced.

RESULTS

Of the 3,732 patients identified as poten-
tial candidates for inclusion and initially
contacted to participate in the parent study,
2,865 were interviewed; 31 refused; 318
were interviewed too soon before dis-
charge to be included; and 518 had their
DRG changed to something else. Of the
2,865 interviews, 2,611 yielded complete
data; 117 could not be completed, and 137
patients subsequently died before dis-
charge. Another 363 cases had to be
eliminated; 96 were missing critical ele-
ments of their functional scores at dis-
charge; 185 were admitted from a nursing
home and felt to be too likely to return
there; 80 were discharged to non-post-acute
care settings such as transfers to other
acute hospitals, Of the final discharge sam-
ple of 2,248 patients, 1,837 were success-
fully contacted at 6 weeks; 118 refused an

interview; 125 had died (but were still
included in the analyses); 16 were contact-
ed outside the accepted time window for
followup; and 152 could not be located.
Efforts to compare the study sample with
live Medicare discharges in the same
DRGs, based on Medicare data files, sug-
gest that the sample had slightly more
females (65 percent versus 60 percent), was
slightly older (77 years versus 74 years),
had a slightly shorter mean length of stay
(9.5 days versus 9.9 days), and was more
likely to be discharged to some form of
institutional care (22 percent to nursing
homes and 8 percent to rehabilitation ver-
sus 17 percent and 7 percent, respectively).
The individual values for each of the vari
ables used in the study are shown in the
final report (Kane, 1994).

A major comparison is made between
the use of institutional care and going
home. Most physicians and discharge plan-
ners define the fundamental decision in
these terms, although many analyses have
addressed the relationship between formal
and informal care. Indeed, in our sample
among those discharged home, 48 percent
received only informal care, 48 percent
received some combination formal and
informal care, 1 percent got only formal
care, and 3 percent got neither during the
first 2 weeks after discharge from the hos-
pital. Table 1 shows the factors associated
with discharge to community care, as
contrasted with institutional care, for each
of the DRGs that had sufficient numbers of
patients going to institutional care to make
the comparison valid. No variable was con-
sistently important across all DRGs. None
of the clinical measures of severity and
comorbidity was statistically related to
going home. Patients who went home had
less disability on discharge from the hospi-
tal and expected to have less disability at 6
weeks. Among stroke patients, however,
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disability scores were higher for those who
were hospitalized (prior hospitalization)
than for those who went to institutional
care. Stroke patients discharged home
were more often white males with a greater
awareness of their bodies. Among hip pro-
cedure patients, those going home were
less likely to live alone and were younger
than were those going to institutions. Hip
procedure patients in Pittsburgh were less
likely to be discharged home than were
those in the Twin Cities. Hip fracture
patients who went home were less likely to
be female and to have discussed their dis-
charge plans. They were also less likely to
belong to an HMO. Beyond the role of dis-
ability at discharge, the hip fracture
patients treated by arthroplasty who went
home were distinguished only by being
less likely to live alone.

The strength of the predictive models can
be seen in the rate of correct classifications.
Because this method is very sensitive to the
a priori likelihood of discharge location, it is
important to compare the predictive accura-
cy with the results if one used the modal
value. In all but one case in Table 1, the rate
of correct classification is substantially bet-
ter than what would have been predicted by
assuming the modal case pertained for all
For hip procedures, however, there was no
improvement over the modal case.

Table 2 looks more specifically at factors
that distinguish those who went home with
home health care from those who did not
receive formal services at home. For
stroke patients, getting home health care
was associated with having less disability at
discharge from the hospital but more dis-
ability prior to admission to the hospital.
Those receiving home care were less likely
to live alone, to be younger, and not to have
speech problems but to have hearing prob-
lems. Those suffering from COPD who
received home health care were less likely

to live alone and less likely to be of the
white race. They made more errors on the
hand-face touching test. They were more
likely to come from Houston. Their admis-
sion APS were somewhat lower. Among
CHF patients, those going home with no
formal care had poorer function before the
hospitalization and were more likely to live
alone. They were also less likely to live in
Houston. Hip procedure patients who
receive home health care had better dis-
charge functional scores than those who go
home without formal care. They tended to be
younger, to have received less assistance
prior to the hospitalization, and less likely
to be from Pittsburgh. The only significant
characteristic among hip fracture patients
to distinguish those who got home health
care and those who did not was coming
from Pittsburgh. Likewise for those who
had a hip fracture treated by arthroplasty,
only admission APS was significant. Here
again the predictive models did better than
relying on the modal case.

Figures 1 and 2 trace the mean function-
al status scores for patients discharged
home with and without home health care,
respectively, in each of the DRGs. The pat-
terns for patients who went home with no
formal care varies greatly by the condition
examined. Hip procedures and simple hip
fractures show a pattern of essentially
improvement after discharge. Hip fractures
treated with arthroplasty improve until the
last 6 months. Stroke, CHF, and COFPD
patients show an overall pattern of deterior-
ation. In contrast, patients with each of the
conditions who received home care show
improvement between discharge from the
hospital and 6 weeks. That improvement is
sustained, however, for those who under-
went hip procedures only.

As shown in Table 3, which shows the
significant predictors of change in functional
status between hospital discharge and 6
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Figure 1

Selection Corrected Mean Functional Dependency Scores for Patients Discharged to Home

(Without Home Care), by DRG at Each Time Point
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Figure 2

Selection Corrected Mean Functional Dependency Scores for Patients Discharged to Home Care,
by DRG at Each Time Point
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weeks followup for patients in each DRG
who went home, the models for predicting
the outcomes of post-hospital care explain
different amounts of the variance, ranging
from 19 percent of the adjusted R to 73 per-
cent. Only one variable is consistently signif-
icant across all DRGs. As might be expected,
the level of discharge ADL dependency
(which makes up part of the definition of the
outcome variable) is regularly related to the
change score; the greater the disability at
the time of discharge, the greater the
improvement by 6 weeks. For stroke
patients and hip procedure patients, greater
disability before the hospitalization is associ-
ated with less improvement. Patients who
were other than white did less well than
white patients. For hip procedure cases,
poorer prior health status was associated
with more improvement. These patients
were also the only ones for whom any of the
severity measures showed a significant
effect. More comorbidity was related to less
improvement. For hip fracture patients treat-
ed with internal fixation, living alone was
associated with improved function and poor-
er mental status with worsening of function.
For those treated with arthroplasty, expect-
ed disability was correlated with actual
increased disability, as was living alone and
being older. In two cases, there was evidence
that selection bias did occur, i.e., the lambda
coefficients for strokes and hip fractures
treated with arthroplasty were significant.
The results for COPD and CHF are shown
separately because they were calculated with-
out the selection-bias adjustment. The COPD
patients did less well when they were expect-
ed to fare poorly and when their status prior to
the hospital episode was more disabled. The
CHF patients’ courses were also related to
poorer prognoses. Females did better, where-
as those with poor cognitive status did worse.
Table 4 displays the predictors for
decreased function between hospital

discharge and the 6-week followup
separately for those getting home care
and those going home without formal
care in each DRG. For stroke patients,
the significant predictors are quite differ-
ent for the two groups. For those going
home without formal care, the only gen-
eral variable that is significant is the dis-
charge functional score, but two severity
measures are significant: the admission
APS and the sickness score. By contrast,
among those getting home health care at
discharge, expected and prior functional
scores are all related to the change in
function, as is living in Houston, but none
of the severity measures is related to the
change in function.

For COPD patients, the significant pre-
dictors are similar for both those who did
and did not receive home care. Discharge
disability was associated with improved
function at 6 weeks, and more expected dis-
ability proved to be an accurate prophecy.
In addition, among those who went home
with no formal care, being catheterized on
discharge from the hospital was related to
an improved outcome; whereas for those
who did receive home care, more disability
prior to the hospitalization was associated
with a decline in function at 6 weeks.

For CHF patients who went home with-
out formal care, better function at dis-
charge, more disability prior to the hospi-
tal episode, poorer mental functioning,
using a catheter, not being an HMO mem-

- ber, and having more comorbidities were

each associated with a decline in function
at 6 weeks. For those getting home care,
the same pattern of prior and discharge
functioning applied as well as a role for
expected decline.

Hip procedure patients also showed a
similar influence from discharge and prior
functioning. In addition, for those receiving
home care, white patients were more likely
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to improve by 6 weeks. Few variables were
significant for the hip fracture patients.
Among the internally reduced patients,
there were no significant predictors for
those who got home care. For those who
did not get home care, better function at
discharge was related to improved function
at 6 weeks, whereas older patients were
more likely to decline. For those treated
with arthroplasty who went home with no
formal care, cognitive impairment, worse
prior health status, and a poorer admission
APS were associated with improved func-
tion at 6 weeks, whereas for those who got
home care more disability at discharge and
less prior to admission were associated
with improvement,

The Medicare Parts A and B costs for the
year prior to and after (but not including)
the hospitalization are shown in Table 5 for
patients who went home with and without
home care and those who went to institu-
tions. The Medicare payments in the year
prior to the hospitalization are quite similar
with each condition among the those dis-
charge home without formal care, those
who received home health care, and those
who went to institutions. The exception to
this rule is found with the CHF patients,
where those who received home health
care had substantially higher costs in the
year before hospitalization, and those who
went home with no formal care had higher
costs for the prior year than those who
went to institutions, In every instance, the
costs in the year after hospitalization for
those receiving home health care are inter-
mediate between those for patients dis-
charged home with no formal care and
those sent to institutions. In three
instances (CHF and both types of hip frac-
ture), however, the costs for the home
health group in the year after hospitaliza-
tion are not significantly higher than those
for the year prior.

DISCUSSION

This study was deliberately designed to
follow a cohort of patients prospectively. It
used information available to discharge
planners to model not only the factors asso-
ciated with the post-discharge location
decisions but also the functional outcomes
associated with them.

The findings here suggest that certain
patient characteristics are associated with
patients being discharged home and even
getting home health care. Likewise, it is
possible to predict with substantial power
which patient characteristics are associat-
ed with a change in functional status
between hospital discharge and followup 6
weeks later, However, the predictive vari-
ables are, for the most part, different with
each DRG studied. Moreover, the variables
associated with a discharge home are not
necessarily the same ones that predict a
better outcome for such patients.

This discrepancy between the factors
that are related to post-hospital discharge
location and those related to functional
improvement, together with the modest
ability to correctly identify those patients
discharged home with and without formal
care, can be interpreted as indicating that
discharge decisions are not being made
solely on the basis of patient characteristics
and are not being made consistently.
Although it makes sense to assume that
other factors influence hospital discharge
decisions, more work is needed to under-

 stand this process better, especially in the

~context of the pressures under PPS to dis-
charge patients from the hospital as quickly
as possible.

In this regard, the factors that are not
significantly associated with discharge
decisions may be more informative than
those that are. For example, living alone
was significant only with hip patients, and
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Table 4
Significant Predictors for Decrease in Function, From Discharge to 6 Weeks Post-Discharge

Home Home Care
Pradictor Cosff (Ch Coeff {Cl}
Stroke
Discharge ADLs **.0.78 {-1.24,-0,32) **-0.79 {-1.10,-0.49)
Expected ADLs 0.14 {-0.47,0.76) *0.31 {0.05,0.58)
Prior ADLs/IADLs 0.24 {-0.25,0.73) *0.32 {0.06,0.58)
Patiant Lives in Houston 5M (-794.67,804.69) *701.414 {109.88,1,292.94}
Admission APS *118.60 (14.58,222.62) -27.23 (-97.08,42.63)
Sickness *1,144.80 (-2,264.55,-25.05) -301.63 (-983.61,380.55)
Lambda’ 425,79 (-1,863.45,1,011.87) -185.05 {-1,286.37,816.27)
R-square 0.40 0.55
Unbiased Adjusted R-square 0.29 047
F-value 2.82 5.29
Pvalue 0.000 0.000
N 110 112
COPD
Discharge ADLs *.0.62 {-0.97.,-0.26) **.0.77 (-0.95,-0.60)
Expected ADLs **1.63 (0.77.2.49) (.43 {0.18,0.69)
Prior ADLs/IADLs 0.23 (-0.20,0.65) *0.19 {0.02,0.36)
Uses Catheter *1,145.10 (-2,184.10,-106.10) 224.50 (-229.44,678.44)
Lambda' 681.89 {-901.59,2,265.37) 54,18 (-592.42,700.79)
RA-square 0.30 0.54
Unbiased Adjusted R-square 0.20 0.46
Fevalue 241 5.49
P-value 0.002 0.000
N 139 119
CHF
Discharge ADLs **-0.55 {-0.96,-0.14) **-0.84 (-1.04,-0.64)
Expected ADLs 0.57 (-0.04,1.18) **0.41 (0.13,0.69)
Prior ADLsAADLs *0.80 {0.03,1.78) *0.47 (0.10,0.84)
Patiant Lives Alone *1,237.10 {140.87,2,333.33) 198.03 {-356.26,752.32)
Mantal Status Deficiencias “175.21 {15.00,335.42) 16.79 (-48.98,82.57)
Uses Catheter *1,257.60 (306.80,2,208.40) 131.68 {-226.41,489.77)
Patient is HMO Member *-1,380.50 (-2,465.95,-205.05) -150.46 {-653.59,352.67}
Comorbidity 62,07 (2.39,121.76) -4.94 (-28.85,18.97)
Lambda’ *5,081.80 {818.80,9,344.80) -1,133.30 {-2,924.94,658.34)
R-gquara 0.23 0.61
Unbiasad Adjusted A-square 0.16 0.55
Fvalue 2.72 9.96
P-value 0.000 0.000
N 209 158
8aa noties at end of lable.
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Table 4-~Continued
Significant Predictors for Decrease in Function, From Discharge to 6 Weeks Post-Discharge

Home Home Care
Predictor Coeff (Cly Coeff (ch
Hip Procedure
Discharge ADLs **1.04 {-1.17,-0.90) *1.01 {-1.18,-0.84)
Prior ADLs/IADLS "0.21 {0.03,0.40) *0.27 {0.06,0.48)
Patient is Other Than White 11.27 {-586.53,609.07) *621.43 {112.18,930.68)
Larrbda' -502.08 (-1,076.77,71.61) -13.35 (-459.45,432.75)
R-square . ' 0.71 0.86
Unblased Adjusted R-square 0.68 0.82
Fvalue 18.04 17.44
Pvalue 0.000 0.000
N 151 79
Hip Fracture
Discharge ADLs **-(.89 (-1.47,-0.31) -0.95 (-1.25,-0.865)
Age ) 93,11 {44.92,153.31) -28.64 (-78.56,21.29)
Lambda’ -1371.60 (-3931.36,1188.16) 2689.47 {-1308.91,1887.85)
A-square 0.60 0.7
Unbiased Adjusted R-square 0.44 0.59
Fvalue 219 3.43
Pvalue 0.02 0.001
N 52 52
Hip Fracture Treated by Arthroplasty
Discharge ADLs 0.44 {-3.26,4.13) 1,27 (-1.61,-0.93)
Prior ADL$/IADLs 0.88 {-0.09,1.86) *0.62 (0.34,0.91)
Mental Status Deficiencies *-296.66 {-476.20,-117.12) 97.81 {-24.30,219.91)
Prior Health Status **1,955.00 {1,375.23,2,534.77) -138.25 (-472.63,196.13)
Admilssion APS *717.84 {324.66,1,111.02) 69.98 (-76.47,216.43)
Lambda' 459,32 {-5093.36,6,012.00} 763.49 {-675.74,2,202.72)
R-square 0.99 0.76
Unbiased Adjusted R-square 0.99 0.67
F-value 2.01 5§32
P-value 0.008 0.000
N 25 57

* Significance level .05,
** Significance level <.01.

'Lambda represents the selection cosfficient.

NOTES: Coeff is cosfficient. Cl is confidencs intervals. ADLs is activities of daily living. IADLs is instrumental activities of dally fiving. COPD is chronic
‘obstructive pulmonary disease. CHF Is congesiive heart fallure.

SQURCE: Kane, R.L., Finch, M., and Chen, Q., University of Minnesola School of Public Health; Blewett, L., Minnasota Depantment of Health; Bums, R.,
ard Moskowitz, M., Boston University School of Medicine.
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Table 5

Median Medicare Expenditures {per Patient per Year) During the Year Prior To and
After the Study Hospitalization’

Place of Discharge
Home Home Cara Nursing Homa/Rehabilitation

DRG Prior After Prior After Prios After

Stroke $1,256 **$3,801 $1,126 $6,178 $1,359 *$13,600
COPD $3,786 $5,415 $4,992 =$11,784 — -
CHF $3,046 “$6,119 $6,240 $0,747 — —_
Hip Procedure $2,188 **$93 $3,085 *$1,408 $3,294 **$6,722
Hip Fracturg $1,747 $2,134 $2,559 $3,294 $1,960 **$6,964
Hip Fracture Treated by Arthroplasty $2,257 $3,456 $2,590 $4,560 $2,106 $9,431

“Significance level < .05 compared with prior using Wilcoxon's Rank test.
*Significance level < .01 compared with prior using Wilcoxon's Rank test,

'Does not include the cost of the hospitalization iiself.

NOTES: DRG is diagnosis-related group. COPD is chronic obstructive pulmonary disease. CHF is congestive heart fallurs.
SOURCE: Kane, R.L., Finch, M., and Chen, Q., University of Minnasota Schooi of Fublic Health; Blewett, L., Minnesota Department of Heafth; Bumns, R.,

and Moskowitz, M., Boston University School of Medicine.

receipt of informal care prior to hospitaliza-
tion was not a significant factor in any case.
Although one might assume that impaired
cognitive status would be a deterrent to dis-
charge home, it too was not significant.
The clinical measures of severity and
comorbidity generally proved unhelpful.

The findings from this study may help to
explain the inconsistent results of others,
Determining the need for home health
care is not a simple process. The relevant
factors to be considered appear to vary
with the patient’s underlying medical prob-
lem as well as with the circumstances of
the case. To the extent that the discharge
planning process does not depend on sim-
ply a few consistent factors can be inter-
preted as implying it is more of an art than
a science, or at least that up until now,
there has not heen a wealth of information
on which to base prudent decisions.
Discharge planners have had to rely on
clinical intuition and basic problem-solving
skills for guidance.

In most cases, it is more complicated to
discharge home a patient who needs post-
hospital care. Coordinated arrangements
must be made with family and formal serv-
ice providers. It is often easier to organize

a transfer to a nursing home. When time
pressures are felt, the easier path may be
the one taken.

The outcomes relationships presented
here imply that identifying those patients
who are most likely to benefit from home
health care will not be accomplished by
looking at only a few selected variables. For
example, the predictive variables differ by
DRG. Appropriately identifying those most
likely to benefit will therefore involve the
use of more complex algorithms. It is pos-
sible to imagine constructing algorithms
that employ data like those noted here and
using computer technology to assist dis-
charge planners in selecting the best
modality of post-hospital care to maximize
the speed and extent of recovery.

This study did not examine the nature of
the home health care provided. Nothing is
known about the participation of physi-
cians or the intensity of primary care.
Likewise nothing is known about what
level of personnel provided the services,
although there is no reason to believe the
care covered in this study differs from what
is generally provided.

Likewise, this study addresses only that
portion of home health care that emanates
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from hospital discharges. There is at least
as much growth in Medicarefinanced
home health care for patients coming
directly from the community. Here too,
there is a need for better information on
what sorts of factors can be used to predict
those who will benefit most from such care.
Although there should be considerable
overlap with the findings from this study,
the situations are not entirely comparable
and, hence, different factors may play a
greater role in a community admission.

This is effectively an epidemiological
analysis of extant efforts. It does not direct-
ly test an intervention designed to demon-
strate how such care could be best deliv-
ered or even who would most benefit from
the care. Such demonstrations are needed,
but more attention needs to be paid to find-
ing ways to make existing home care
efforts more effective. If home care is to
become a major modality for providing
needed post-hospital care, much more can
be done to strengthen home care pro-
grams, including better integration with
medical efforts and better coordination
with hospital care.
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