
This article examines the experience of
the first 11 Program of All-inclusive Care
for the Elderly (PACE) programs.  It inves-
tigates changes in functional status of par-
ticipants in relation to length of enrollment
in the program and individual risk charac-
teristics.  Our findings indicate that mature
programs experience stable disability mix
over time, supporting the rationale for the
current PACE payment method.  However,
significant dif ferences exist between pro-
grams, suggesting that payment rates could
be more program specific.  Analysis of the
ef fect of patient characteristics at admis-
sion on the likelihood of improvement in
functional status identified areas for quali-
ty improvement.  The implications of this
study have increasing importance in light
of the expected expansion of PACE to
approximately 100 sites by the year 2000.  

INTRODUCTION

Interest in managed long-term care
(LTC) programs for older, frail persons is
increasing. Such programs often base their
operational protocols and ratesetting
methodologies on the assumption that dis-
ability is a permanent condition among
their enrollees.  This means that the
monthly premium paid to the program

does not increase as an enrollee's level of
disability increases, thus providing incen-
tives to prevent further disability.  It also
does not decrease as disability declines,
thus avoiding disincentives to improve
enrollees’ conditions.  Recent empirical evi-
dence, however, raises concerns about the
appropriateness of this assumption.
During the last decade a number of studies
have found that a substantial amount of
improvement in functional status occurs
within several months of the onset of dis-
ability.  The proportion of individuals who
continue to suffer from functional limita-
tions over long periods of time is well
below 50 percent.  (Branch and Ku, 1989;
Greenlick et al., 1988; Lewis et al., 1985;
Manton, 1988; Rogers, Rogers, and
Belanger, 1989; Hallfors et al., 1994;
Gruenberg and Kaganova, 1997). These
studies suggest that,  in a large number of
cases,  functional dependence is reversible
even at high levels of disability. Indirectly,
they cast doubt on the cost effectiveness of
capitated, managed care programs for the
elderly that do not require health status
reassessments and subsequent rate 
readjustments (Hallfors et al., 1994).
Accordingly, such programs would be
expected to experience financial gains as
participants’ conditions improve and the
cost of caring for them declines.

Most recently, PACE, a national demon-
stration capitated program, has been sin-
gled out for such criticism because its
Medicare and Medicaid rate structures
assume that disability is a permanent con-
dition (Wiener and Skaggs, 1995). PACE
uses a health status-based modification to
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the Medicare health maintenance organi-
zation (HMO) rate, the adjusted average
per capita cost (AAPCC), creating a higher
Medicare payment for its participants, all
of whom are nursing home certifiable, and
therefore expected to have higher expen-
ditures than other Medicare enrollees.
The modification to the AAPCC, however,
is the same for all PACE participants
regardless of their functional status, across
all PACE sites, and is not updated over
time.  Similarly, the Medicaid rate, which is
negotiated between each State and its
PACE programs, does not allow for period-
ical updating of the rate to reflect changes
in disability.  This payment structure has
raised speculations that PACE expansion
might result in sites selecting their case
mix so as to enroll persons who, while
nursing home certifiable, are expected to
have lower than the average costs.
Furthermore, because both Medicaid and
Medicare payment protocols are not updat-
ed for changes in their members’ health
status over time, they do not take into
account the potential reversal of disability
among new enrollees, and may potentially
overstate or understate the costs of the
program. 

The purpose of this article is to investi-
gate the stability of disability among PACE
enrollees, across sites and over time, and
to examine the financial implications.
Furthermore, we evaluate the ability of
personal and antecedent characteristics to
influence changes in physical functioning
of this population.  Identification at admis-
sion of subpopulations at higher risk for
functional deterioration would allow the
programs to develop targeted interven-
tions, with potential for improving quality
of care and health outcomes.  These issues
are of particular importance at this time,
because the Balanced Budget Act of 1997
calls for a rapid expansion of PACE pro-
grams throughout the country. 

BACKGROUND

PACE is a demonstration project of
HCFA modeled after the On Lok program
in San Francisco. On Lok began to serve
dually-eligible older, disabled persons in
1973.  It has been capitated for Medicare
and Medicaid since 1983.

Since 1990, the PACE program has been
replicated in other sites.  All PACE sites
provide a full continuum of preventive, pri-
mary, acute, and LTC services to nursing
home-eligible, older (age 55 or over) per-
sons who choose to remain in the commu-
nity.  At the heart of the program is the
adult day health center, where medical and
social services are provided for the partici-
pants.  Care is provided by a multidiscipli-
nary team that includes clinical and social
services, professionals as well as parapro-
fessionals.  Each site operates under full
financial risk and under fixed Medicaid and
Medicare capitation rates.  The private pay
rate for individuals not eligible for
Medicaid equals the Medicaid rate. The
Medicaid rate is determined by each State
and is based on an estimate of how much
Medicaid would pay for PACE participants
in alternative care settings.  Medicare’s
rate is based on the AAPCC, which is the
Medicare capitation payment to managed
care organizations, multiplied by an adjust-
ment factor of 2.39.  The adjustment factor
is in recognition of the higher than average
cost of treating the frail, elderly partici-
pants, but it does not reflect potential case
mix differences across PACE sites. PACE
enrollees resemble participants of other
LTC programs for the frail, nursing home
certifiable elderly, either institutional or
community based. A typical enrollee is an
80-year-old Medicaid-eligible widow who is
almost equally likely to live at home alone
as she is with others.  She experiences
multiple limitations in activities of daily liv-
ing (ADLs) (Katz et al., 1963)—most likely
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in bathing, dressing, and grooming as well
as in most instrumental activities of daily
living (IADLs) (Pfeiffer, Johnson, and
Chiofolo, 1981).  She is likely to experience
vision and/or hearing impairments, incon-
tinence, and more likely than not, is suffer-
ing some degree of cognitive impairment
(Clark et al., 1996).  

A recent report by HCFA and Abt
Associates (1996) examined the effect of
PACE on health services use and on sever-
al outcome measures.  It concluded that
relative to a comparison group, PACE
reduces nursing home and hospital utiliza-
tion, and is associated with improved
health status, quality of life and satisfac-
tion, for both participants and caregivers.
The study, however, did not find any mea-
surable improvements in physical function-
ing.  Similarly, Gruenberg,  Rumshiskaya,
and Kaganova (1993), in an analysis based
on the Medicare Current Beneficiary
Survey, found that among PACE partici-
pants, unlike the general elderly popula-
tion, disability may indeed be permanent. 

Currently, there are 12 fully capitated
PACE sites (including On Lok). Fourteen
more sites are operating under Medicaid
capitation only, and many more sites are
exploring the possibility of developing
PACE programs.  The Balanced Budget
Act of 1997, recently passed by Congress
and signed by the President, moves the
PACE model into the mainstream by
changing the status of PACE programs
from demonstrations to permanent
providers. It permits the opening of 40
PACE programs in the coming year and 20
new programs each year thereafter.  It also
offers the opportunity to 10 for-profit orga-
nizations to become PACE providers as a
demonstration, which would allow  HCFA
to compare their performance with that of
non-profit PACE programs. The impending
expansion of PACE programs heightens 

the importance of resolving the concerns
about the appropriateness of the assump-
tion of constant disability and its impact 
on the cost of the programs to the public
payers. 

DATA AND METHODS

Data

The population included in this study
involved all of the participants enrolled in
the first 11 PACE sites, all of which were
fully capitated by mid 1992.  For each pro-
gram, the data covered the time period
from that program’s inception through the
end of 1994. The study population included
2,291 individuals.  Table 1 shows the num-
ber of enrollees in each program.

The PACE data are collected under
HCFA Contract Number 500-95-0035.  It
represents a comprehensive, administra-
tive data base, which includes demograph-
ic, socioeconomic, health status and dis-
ability, and medical history on a person-
specific, longitudinal basis.  The informa-
tion contained in this data base is based on
self-reports (e.g., utilization of hospital
and/or nursing home in the 12 months
prior to enrollment), intake (e.g., enroll-
ment, disenrollment and reasons for, and
other demographics), continuous clinical
assessments by program nurses (e.g., abil-
ity to perform ADLs, IADLs, medical con-
ditions), and encounter data (e.g., utiliza-
tion of day centers, drugs, doctor visits,
nursing visits, hospital and nursing home
stay).

The following principles underlie PACE
data collection:
• There is a consistent set of variables

collected by all sites. 
• There are consistent guidelines for

recording data across all sites. 
• All training and retraining is done or

directed by On Lok, Inc. staff.
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• Sites and HCFA are notified about the
quality of the data and receive assistance
in solving problems.

• Changes in the data set must be
incorporated by all sites. 
To increase data accuracy and  inter-

rater reliability, PACE has instituted a rig-
orous data collection process.  Following
training of all new nursing staff, nursing
reliability assessments are done every 6
months.  Each nurse views a video tape of
an assessment being conducted with three
actual participants, and scores their health
status.  The results are reviewed at 
On Lok, Inc. and compared against 
guidelines which have been developed for
this specific purpose.  Once a nurse scores
correctly in 90 percent or more items, the
reliability assessments are done annually.
In cases where a nurse scores below 
85 percent, more onsite training is
required.   All clinical reassessments start
with a blank slate and all items, not just
changes, are recorded.  

For this study, dependency in ADLs was
defined based on the nurses’ assessment of
a need for help with one or more of the fol-
lowing personal care tasks: bathing, dress-
ing, feeding, grooming, toileting, walking,
and transfer.  PACE sites assess enrollees
on a quarterly basis while the program is in
development. Once a site is fully capitated
and the interdisciplinary team has
matured, the site has an option of extend-
ing the period between assessments up to
6 months.  All the sites included in this
study opted to continue with quarterly
assessment.

PACE intake, or enrollment procedure, is
intensive and usually begins with a phone
call, then one or more home visits, and one
or more visits to the PACE center.  A call
from a family member or friend is the prin-
cipal referral source to PACE (25 percent),
followed by referrals from social services
and home health agencies (16 percent and

12 percent respectively), hospitals (10 per-
cent), health care professionals (10 per-
cent), and others.   Approximately 25 per-
cent of persons who, or on behalf of whom,
the initial inquiry is made, and who are
found eligible, ultimately enroll in PACE.
This proportion has remained fairly con-
stant for all PACE sites.  Some of the prin-
cipal reasons, made by the applicants
themselves, for not enrolling are:  does not
wish to change providers, does not wish to
attend the PACE center, program is too
expensive (for those not yet eligible for
Medicaid), etc.   There are also reasons
that a program may not enroll a partici-
pant, the most common being that an appli-
cant is not nursing home certifiable or may
only require rehabilitative care and is
expected not to be a LTC candidate. The
opposite may also be true, i.e.,  a person
may be too frail to benefit from the pro-
gram and may be better served in an insti-
tutional care setting (Clark et al., 1996).
The final decision as to whether an appli-
cant to PACE is appropriate is made by the
multidisciplinary team at each site.

Analysis

The focus of this study was the change
in functional status in terms of ADL depen-
dencies, in relation to the duration of
enrollment in the program. We, therefore,
defined a variable indicating the state of
each individual at 4 points in time: 3, 6, 12,
and 18 months following admission. At the
end of each time period, individuals were
classified into one of five mutually exclu-
sive states: death, disenrollment from the
program, no change in functional status as
measured by the number of ADL limita-
tions, improvement or deterioration in
functional status. We included disenroll-
ment as a competing outcome because ini-
tial analyses suggested that individuals
who disenrolled tended to be younger and
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less debilitated at admission compared
with the PACE population in general.
These are likely to be individuals for whom
the PACE program was not appropriate.

Since there was variability in the dates at
which assessments were made, both
across plans and within plans, we defined
each time interval to include all assess-
ments performed within 2 months of the
specified time window. For example,
assessments at 1 year included all assess-
ments performed within 11 to 13 months
after admission.

We performed two types of analyses.
The first assessed the stability of disability.
The second investigated the effect of spe-
cific enrollee risk factors, present at admis-
sion, on the individual probability of
change in functional status. 

The stability of disability was evaluated
both at the plan level and at the individual
level, since neither one implies the other.
For example, individuals may experience
changes in functional status over time.
However, because individuals both enter
and leave the program, the average disabil-
ity for the plan as a whole may be stable.
Similarly, even if individuals’ functional sta-
tus does not change over time, fluctuations
in the disability mix of discharge and
admission cohorts could lead to fluctua-
tions in the average disability level of the
plan.

To evaluate the stability of disability at
the plan level, we calculated the quarterly
average ADL count for each plan. This
average was weighted by the length of
enrollment of each individual in the pro-
gram, using straight line interpolation of
ADL counts for periods between succes-
sive assessments.

The stability of disability for individuals
was evaluated through an analysis of
changes in functional status and survival
since admission. We calculated the proba-
bility of change in functional status as the

ratio of the number of individuals in a given
state to all individuals in the admission
cohort. These probabilities were calculat-
ed at the end of 3, 6, 12, and 18 months,
and represent the cumulative probability at
each point in time.  They can also be inter-
preted as the percent of enrollees expected
to be at a given state by the end of each
period. For example, by the end of 3
months, we found that 11.6 percent of
enrollees can be expected to have
improved. By the end of 6 months, this
increases to 13.3 percent (Figure 1). We
also calculated the rate of change in func-
tional status, as the average percent
change per month (Figure 2). 

To identify factors predicting change in
enrollees’ functional status, we modeled
the probability of the five possible states as
a function of all risk factors present at
admission.  Risk factors are listed in the
Technical Note.  We modeled separately
changes for each of the time horizons. The
analysis was done in two steps. We first
estimated logistic models and tested for
the assumption of no differences in slopes
between states. Since this assumption was
rejected in all cases, we estimated multino-
mial models that allow the impact of each
risk factor to differ across states. Due to
sample size limitations, we included in the
multinomial models only independent vari-
ables which were significant at the 75 per-
cent level (p values of 0.25 and below) in
the logistic models. 

To evaluate the incremental effect of each
of the significant risk factors, we calculated
the predicted probability of each state for
an average enrollee. The predicted proba-
bilities were based on the multinomial
models we estimated. We calculated the
predicted probabilities, once assuming that
the enrollee had the risk factor, and then
again assuming they did not. The incre-
mental effect of the risk factor was then cal-
culated as the difference in probabilities.

6 HEALTH CARE FINANCING REVIEW/Spring 1998/Volume 19, Number 3



For example, to calculate the effect of
health status on probability of death at the
end of 18 months, we calculated the pre-
dicted probability from the model estimat-
ed for this time period, assuming all risk
factors have the average value for our sam-
ple, except for the health status variable.
This variable was included once with a
value of 1, indicating good or excellent
health, and once with a value of 0, indicat-
ing fair or poor health. The difference in
predicted probabilities between these two
calculations is the incremental effect of
health status.

Comparisons of predicted probabilities
for the average enrollee to observed aver-

age probabilities showed very good corre-
spondence for probabilities of death, disen-
rollment,  and improvement. The models,
however, seemed to underestimate the
probability of deterioration and to overesti-
mate the probability of no change. We,
therefore, chose to combine these two
states into one,  labeled no improvement. 

RESULTS

Table 1 provides descriptive statistics
about each site at of the end of 1994, and
the enrollees included in the analysis. On
average, PACE enrollees were dependent
in 3.9 out of the 7 ADLs recorded.  There

Figure 1
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was substantial variability between plans in
ADL dependency, ranging from 2.6 in East
Boston to 4.8 in Columbia.  Similarly, the
distribution of patients with a diagnosis of
dementia ranged from 6.7 percent of the
Bronx’s participants to 73.9 percent of
those in the Denver program.  Racial com-
position also varied significantly, ranging
from 3.9 percent to 94.2 percent white per-
sons, reflecting the diverse locations and
populations served by each site.  There
was much less diversity across programs
in terms of age, sex composition,  and
IADL dependencies.  The average age of
PACE participants was 77.9, 70 percent
were female, and the average IADL 
score was 5.6.

Stability of Disability of Individuals

Figure 1 shows the changes in ADL sta-
tus experienced by PACE participants at
the end of each period since admission,
i.e.,  the cumulative probability of changes.
The percent of enrollees who died,
improved or deteriorated are depicted
against the scale to the left of the graph
(percent of enrollees whose status
changed). The percent of participants with
no change in functional status is graphed
to a different scale, depicted to the right of
the graph. The most likely outcome for
PACE enrollees was no change in function-
al status. Over 50 percent of enrollees
remained at the same disability level a year

Figure 2
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and one-half after admission to the pro-
gram. About 25 percent of the population
either improved or deteriorated during the
same period. At all times, the percent of
enrollees who improved was slightly high-
er than the percent who deteriorated.
While no one in our sample died by the end
of 3 months, by the end of 18 months about
13 percent had, a percent equal to the per-
cent of enrollees who improved or deterio-
rated at that time.

During the first 3 months after enroll-
ment, enrollees had a high probability of
improving, at about 4 percent per month,
and a somewhat lower probability of deteri-
orating, at about 3 percent per month
(Figure 2). The rate of change in subse-
quent periods was much lower, at less than
1 percent per month for either improvement
or deterioration, and it continued to decline
as time from admission increased. The rate
of death, on the other hand, increased after
3 months and seemed to be constant at
about 1 percent, thus exceeding the rate of
either improvement or deterioration. 

Stability of Disability-Case Mix of
Plans

Figure 3 shows the average quarterly
ADL dependencies for the five programs
that can be considered to have been
mature at the end of 1994. These are On
Lok, Portland, Boston, Columbia, and
Milwaukee.  The data shown begin with
the first quarter of 1992, at which time all
were operating for at least 1 year.  On Lok
has been in operation since 1983 while the
other sites began during the second half of
1990. The variation in the average ADL
dependencies within each program was
much smaller than the variation across
sites. The coefficient of variation within
programs averaged about 3 percent com-
pared with 15 percent across the pro-
grams. The large variation across sites

may reflect differences in State regulations
determining which individuals are or are
not nursing home certifiable.  Similar
analysis for newer programs showed much
more variation in average ADL dependen-
cies within each program  (Figure 4).  This
variation may reflect changes in admission
practices as the programs evolved, or
changes in functional status of new partici-
pants, who dominate the enrolled popula-
tion during the period immediately follow-
ing the program start.

Effect of Individual Risk Factors on
Changes in Disability Level

We examined the effect of individual risk
factors on the probability of change in
enrollee status at 3, 6, 12, and 18 months
post admission to the program. Only a
small number of variables were found to be
important predictors of changes in disabil-
ity. In most cases, the same variables were
significant for all time horizons. Variables
that were tested and did not have a statisti-
cally significant effect on changes are list-
ed in the Technical Note. The variables
that were significant predictors included
self-assessed health status, living alone,
having dementia, urinary incontinence,
ADLs at enrollment, and being enrolled in
the original On Lok program rather than at
another PACE site.

Tables 2 and 3 present the incremental
effect of the significant risk factors for the
average PACE enrollee at 6 and 18 months
post admission. The first reflects short-
term changes in functional status and the
second, longer term changes. The tables
show the predicted probability for each
state with and without the risk factor, as
well as the difference in probability due to
that factor. The tables also indicate which
risk factors were statistically significant in
predicting an outcome different from
improvement.



We found that self-assessed health at
enrollment predicted only the probability
of death. It was not a significant factor in
predicting overall disability. Furthermore,
except for one instance, none of the ADLs
were significant risk factors for death, sug-
gesting that survival and functional status
are not strongly correlated in this popula-
tion. Other risk factors predicting death
were dementia (at 6 months), urinary
incontinence,  and living with others (at 18
months).  On Lok enrollees had signifi-
cantly better survival in the short term—
during the first 6 months of enrollment.
However, by the end of 18 months, the

probability of death did not differ signifi-
cantly across sites.

Most ADLs at admission affected the
likelihood of improvement in functional
status, although the magnitude of the
effect and the statistical significance
depended on the time horizon. Enrollment
with a bathing limitation had the highest
impact. Everything else being equal,
bathing dependency at admission
increased the likelihood of improvement
more than twofold at 6 months (from 6.4
percent to 14.7 percent) and almost three-
fold at 18 months (from 5.4 percent to 15.3
percent). On the other hand, admission
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Figure 3

Average Quarterly ADL Dependencies Mature Programs

1

2

3

4

6

5

4 6 8 10 12 1420

A
ve

ra
g

e 
Q

u
ar

te
rl

y 
A

D
L

 D
ep

en
d

en
ci

es

Quarters1

Boston

Milwaukee

Portland

Columbia

On Lok

1 Beginning January 1, 1992.

NOTE: ADL is activities of daily living.

SOURCE: PACE data and authors’ calculations, 1990-94.



with a transfer dependency lowered the
likelihood of improvement almost twofold
at both points in time. The impact of other
ADLs was much smaller, in most instances
lowering the probability of improvement.
The increased likelihood of improvement
for individuals entering the program with a
bathing ADL limitation may reflect the fact
that bathing is the least severe functional
limitation (Mathiowetz and Lair, 1994).  It
is, therefore, the most likely to be affected
by the PACE program interventions. 

Several other non-ADL risk factors were
predictive of the probability of improve-
ment. Urinary incontinence and dementia
both lowered the probability of improve-

ment. Urinary incontinence was a strong
predictor for lack of improvement both in
the short- and long-term.  Dementia, how-
ever, predicted primarily lack of improve-
ment in the short-term, but had less of an
impact on long-term improvement.
Enrollees of the original PACE program,
On Lok, were twice as likely to improve
compared with individuals enrolled in
other programs.  This effect was stronger
in the early period after enrollment. 

Enrollees living alone had better out-
comes compared with those living with
others. They were more likely to experi-
ence functional improvement both in the
short- and long-term. By 18 months, they
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Figure 4

Average Quarterly ADL Dependencies New Programs
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were almost twice as likely to improve as
individuals living with others (with a prob-
ability of 19.7 percent compared with 10.9
percent).

DISCUSSION

The PACE programs are designed to
care for nursing home certifiable elderly
individuals who, absent the program, may
require nursing home placement. This
population is very disabled at admission,
with close to four ADL dependencies and
over five IADL dependencies on average.
While there are many studies that exam-
ined the progress of disability among the
general elderly population, there are only
two that evaluated changes in disability for
the PACE population (Abt Associates,
1996, Gruenberg, Rumshiskaya,  and
Kagenova, 1993).  Both were based on a
sample of enrollees and did not evaluate
average plan disability changes.  The study
we present here was based on data for all
PACE enrollees.  It examined the stability
of disability both at the plan level and the
individual level, and identified risk factors
at admission which predict changes in
enrollee status.

Study Limitations

This study included data for all PACE
enrollees available at the time, namely data
from the inception of each program to the
end of 1994.  Because some of the sites
began operating under capitation and full
financial risk as late as the second half of
1992, our ability to observe outcomes over
long time horizons was limited. This study,
therefore, cannot speak to outcomes of
enrollees beyond 18 months post admis-
sion. This is an important issue because, at
18 months from admission, the vast major-
ity of individuals (85 percent) were still
enrolled.  Our finding of relatively stable

disability after the first 3 months would
suggest continued stability over longer
time horizons, but future research is need-
ed to confirm that.  Another limitation of
this study is that most of the data capture
the experience of the programs during
their early phases.  It may, therefore,
reflect growing pains, which are likely to
disappear as the programs mature. Studies
of more recent data would allow us to
investigate the performance of mature pro-
grams and to determine if there is a learn-
ing curve which new sites follow. 

Implications for PACE Program
Payment Methods

Our analysis suggests that, while
enrollees experienced significant changes
in their ADLs within a short time of admis-
sion, functional status seemed to stabilize
fairly quickly. After the first 6 months of
enrollment, the likelihood of either
improvement or deterioration in functional
status was very small, much less than the
probability of death. Furthermore, the
probabilities of improvement and deterio-
ration were very similar in magnitude. This
would suggest that, if plans have consistent
admission practices, they are likely to
experience a fairly constant disability mix.
Indeed, we found that average disability
within plans was quite stable for mature
plans. Younger plans, on the other hand,
did not experience similar stability. This
may reflect a learning curve the plans go
through, both in terms of treatment of
enrollees  as well as in terms of consisten-
cy of admission practices, when plans are
learning to identify the type of patients
they believe to be the most suited for their
particular program. This instability in the
young plans may also be an artifact of
building up the program enrollment in its
early days.  During this period,  the major-
ity of enrollees are new admissions.  Since
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the period immediately following admis-
sion is the period during which most of the
change in functional status occurs, the
majority of the enrollees in these young
programs will be undergoing changes.
This will be reflected in a much more
volatile disability mix compared with
mature programs, in which a much smaller
percent of enrollees are new admissions.  

The stability in average disability levels
for mature programs suggests that the cur-
rent PACE reimbursement method, which
pays a fixed rate for each enrollee and is
not adjusted for changes in the functional
status of the individual over time, is appro-
priate.  Assuming that capitation rates have
been set at the appropriate levels, there is
little if anything to be gained from periodic
adjustment of the capitation payments
within each program.  Furthermore, a con-
stant payment rate offers an incentive to
improve participants’ functional status.  A
payment rate that is not adjusted down-
wards when the program is successful in
achieving improvement in functional status,
rewards programs by allowing them to keep
the savings resulting from their success.

The difference in disability levels among
sites, however, as well as the large varia-
tion in percent of enrollees with dementia,
both of which are important determinants
of program costs (Williams, et al, 1994; Liu,
Wall, and Wissocker, 1997), indicate that
costs across plans may be quite variable.
While this may be due to differences in
States’ definitions of nursing home certifi-
cation, it does suggest that some programs
may be experiencing more financial gains
relative to others, and that payers may ben-
efit from more finely tuning the reimburse-
ment formula.  The current payment for-
mula does not account for such differ-
ences.  Further study to evaluate case-mix
differences and their implications for pro-
gram costs and the PACE reimbursement
methodology is indicated.  Furthermore,

we evaluated only changes in functional
status.  PACE programs may experience
more volatility in other dimensions of
health status, which may not affect disabil-
ity but may have an impact on costs. Our
conclusions are, therefore, limited to the
impact of ADLs on costs.  Further research
is required to assess this issue.

Unique Characteristics of PACE
Enrollees and  Importance of
Selection Bias

The stability in disability we found
among this population is in contrast to
other studies that find a stronger tendency
towards improvement. Branch et al. (1984)
and Manton (1988) found that a significant
proportion of individuals regain functional
independence.  Mathiowetz and Lair
(1994) analyzed the national Medical
Expenditures Survey and found similarly
that between 31-66 percent of the elderly
reported improvement in functional status
over a 1-year period.  Hallfors et al. (1994)
found that over 50 percent of nursing home
certifiable social/HMO enrollees were no
longer nursing home certifiable by the end
of 1 year. Our results are more similar to
those of Boaz (1994) who found that,
among the long-term disabled, improve-
ment is rare. The selection criteria for
acceptance to the PACE program would
suggest that this population is much more
similar to the population studied by Boaz
than to those included in other studies.
The lower probability of improvement in
the PACE population may also reflect the
fact that it tends to be older than the gen-
eral elderly population included in most
other studies. Manton, Stallard, and Liu
(1993) show that improvement is less like-
ly for impaired individuals aged 85 com-
pared with those who are 65 years old.

We also found that enrollees living alone
had better outcomes compared with indi-
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viduals living with at least one other per-
son. Individuals living alone were more
likely to improve at both 6 and 18 months
and less likely to die at 18 months. This is
contrary to findings by Mathiowetz and
Lair (1994) that single individuals were
less likely to improve in functional status
and more likely to deteriorate compared
with individuals who were married.  These
findings might reflect a selection bias
among PACE enrollees. These individuals,
all of whom had many functional limita-
tions and could qualify for nursing home
placement, chose to remain in the commu-
nity and enter the PACE program instead.
Such individuals, particularly those living
alone and who therefore cannot count on
help at home, are likely to be more moti-
vated to keep their independence. It is also
likely that the need to fend for themselves
leads to more physical activity which in
turn increases the likelihood of functional
improvement.  We also found no statistical
relationship between self-assessed health
at admission and the probability of change
in functional status, unlike findings by Mor
et al. (1994) and Mathiowetz and Liar (1994). 

The divergence between our findings
and previous studies suggests that the
PACE population is different in fundamen-
tal ways from the general elderly popula-
tion. It is also likely to be different from
nursing home populations, because PACE
enrollees have self-selected into this pro-
gram and are likely, therefore, to have dif-
ferent preferences and motivations. Our
findings emphasize the danger in general-
izing findings from one population to
another, in particular when the population
of interest tends to be in the extreme of the
spectrum of disease and disability, as the
PACE population is, and when self selec-
tion might be an important factor.

Programmatic Implication:
Opportunities for Improvement

We found that most of the changes in
functional status occur within a short time
of enrollment. After that, the likelihood of
functional change is very small and is dom-
inated by the probability of death. The
early occurrence of change may reflect the
instability of enrollees at admission. In par-
ticular, individuals who are admitted from
the hospital or who have been through an
acute episode are likely to exhibit signifi-
cant change within a short timeframe.
Further study into the causes of both
improvement and deterioration immediate-
ly following admission is required.
Understanding these causes might help
identify opportunities for improving care.

Potential areas for improvement may be
related to patients admitted with dementia
and/or urinary incontinence. These
patients were the least likely to show
improvement with current practice styles
at PACE programs. In terms of ADL depen-
dencies at admission, enrollees entering
with a bathing dependency do seem to
improve the most, both at 6 and 18 months.
However, those with transfer dependencies
are the least likely to improve by 6 months
and could present an opportunity for new
interventions that might lead to improve-
ments.

We also found that individuals enrolled
in the On Lok Senior Heath Services, the
original PACE program, had better out-
comes compared with individuals enrolled
in other plans. On Lok enrollees were less
likely to disenroll or die and more likely to
improve, both in the short term and the
long term. This finding may be due to
unmeasured case-mix differences and/or
differences in the effectiveness of the pro-
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gram.  Given the large and rather compre-
hensive set of risk factors we had available
for the initial analysis, we believe that the
better outcomes observed among On Lok
enrollees may reflect, at least partially, dif-
ferences in the effectiveness of the pro-
gram rather than case mix. There is empir-
ical evidence  suggesting that practice
makes perfect.  Hughes, Hunt, and Luft
(1987) found that hospitals and surgeons
with higher volumes had better outcomes
for 10 procedures they studied.  Luft,
Bunker, and Enthoven  (1979); Luft (1980);
and Hannan (1989) found similarly that
hospitals with larger volumes had better
risk-adjusted mortality rates compared
with hospitals with less volume. 

Extrapolating to the PACE program, it is
possible that new PACE sites follow a learn-
ing curve, gaining knowledge “by doing,”
knowledge that cannot be easily trans-
ferred to replication sites. The On Lok pro-

gram, which began in 1973 and became
fully capitated in 1983, has many more
years of experience compared with the next
oldest programs, East Boston and Portland,
which began operations in June 1990.  The
longer experience of the On Lok program
may be a contributing factor to its better
outcomes.  As other sites mature and more
longitudinal data become available, this
hypothesis could be tested. Its confirmation
would suggest that, as part of the process of
licensing and implementing new PACE
replication sites, key personnel may benefit
from training onsite at the original On Lok
program.  It should be noted, however, that,
due to lack of power, we could not test the
effect of each of the other plans separately.
It is possible that other programs, possibly
the more mature plans, do achieve out-
comes similar to the On Lok program. This
should also be tested with larger data sets
and longer time series.
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TECHNICAL NOTE

Individual Risk Factors Included in the Analysis

Individual Characteristics That Were Not Predictive of Change in Functional Status

Age  (Less than 75, 75-85, 85 or over)
Sex
Race (White, Non-white)
Education (8 or Fewer Years, 8-12, 12 or Over)
IADL Dependencies (Count)
Diabetes
Arthritis
Hypertension
Cardiac Disease
Number of Medications
Number of Hospitalizations 12 Months Prior to Enrollment
Number of Nursing Home Days During the Last 12 Months Prior to Enrollment

Individual Characteristics That Were Predictive of Change in Functional Status

Enrollment in On Lok
Living Alone
Good or Excellent Health
Dementia
Urinary Incontinence
ADL Limitations at Admission

• Bathing
• Dressing
• Grooming
• Toileting
• Transfer
• Walking
• Feeding

NOTES:  ADL is activities of daily living.  IADL is instrumental activities of daily living.

SOURCE:  PACE data and authors' calculations, 1990-94.



REFERENCES

Abt Associates, Evaluation of the Program of All-
Inclusive Care for the Elderly (PACE)
Demonstration.  The Impact of PACE on Participant
Outcomes. Report. November 1996.
Boaz,  R.F.:  Improved Versus Deteriorated Physical
Functioning Among Long-Term Disabled Elderly.
Medical Care 32(6):588-602,  June 1994. 
Branch, L.G., Katz, S., Kniepmann, K.,  and
Papsidero, J:  A Prospective Study of Functional
Status Among Community Elderly. American
Journal of Public Health 74 (3):266-268, March 1984. 
Branch, L.G., and Ku, L.:  Transition Probabilities to
Dependency, Institutionalization and Death Among
the Elderly over a Decade.  Journal of Aging and
Health 1 (3): 371-408, August 1989.
Clark,  M.L., Rice-Thrumble, K., Cheng, C.P.,
Turchie, C.D.:  PACE Fact Book, 1996, On Lok, San
Francisco, CA. 
Greenlick, M.R., Nonnenkamp, L.L., Gruenberg,
L., et al.:  The S/HMO Demonstration:  Policy
Implications for Long Term Care in HMOs.  Pride
Institute Journal 7(3):15-24, Summer 1988.
Gruenberg, L., and Kaganova, J.:  An Examination
of the Cost-Effectiveness of PACE in Relation to
Medicare. Unpublished.  Prepared for the National
PACE Association.   DataChron Health Systems,
Inc.  Boston.  January 1997. 
Gruenberg, L., Rumshiskaya, A., and Kaganova, J.:
An Analysis of Expected Medicare Costs for
Participants in the PACE Demonstration.
Unpublished.  Prepared for the National PACE
Association. The Long-Term Care Data Institute.
Boston.   May 1993. 
Hallfors,  D.,  Leutz, W., Capitman,  J., and Ritter, G.:
Stability of Frailty in the Social/Health
Maintenance Organization. Health Care Financing
Review 15 (4):105-116, Summer 1994. 
Hannan EL: Investigation of the Relationship
Between Volume and Mortality for Surgical
Procedures Performed in New York State. Journal
of the American Medical Association 262 (4):503-510,
July 1989. 
Hughes,  R.G., Hunt,  S.S., and Luft,  H.S.:  Effect of
Surgeon Volume and Hospital Volume on Quality of
Care in Hospitals.  Medical Care 25(6):489-503,
June 1987.
Katz,  S.,  Ford,  A.B. , Moskowitz,  R.W., et al:
Studies of Illness in the Aged:  The Index of ADL,
A Standardized Measure of Biological and
Psychological Function.  Journal of the American
Medical Association 185:914, 1963.

Lewis,  M.A., Kane,  R., Cretin,  S., and Clark, V.:
The Immediate and Subsequent Outcomes of
Nursing Home Care.  American Journal of Public
Health 75 (7):758-762,  July 1985.
Liu,  K.,  Wall,  S., and Wissocker, D.:  Disability and
Medicare Costs of Elderly Persons.  Milbank
Quarterly 75 (4):461-493, 1997.
Luft,  H.S.,  Bunker,  J.P., and  Enthoven,  A.C.:
Should Operations Be Regionalized? The Empirical
Relation Between Surgical Volume and Mortality.
New England Journal of Medicine 301 (25):1364-
1369,  December 1979. 
Luft,  H.S.:  The Relationship Between Surgical
Volume and Mortality:  An Exploration of Causal
Factors and Alternative Models.  Medical Care 18
(9):940-959,  September 1980.
Manton,  K.G.:  A Longitudinal Study of Functional
Change and Mortality in the United States. Journal
of Gerontology 43 (5):S153- S161, September 1988. 
Manton,  K.G., Stallard,  E., and Liu,  K.:  Forecasts
of Active Life Expectancy:  Policy and Fiscal
Implications. Journal of Gerontology 48 (Special
Issue):11-26, September 1993.
Mathiowetz,  N.A., and Lair,  T.J.:  Getting Better?
Change or Error in the Measurement of Functional
Limitations. Journal of Economic and Social
Measurement 20:237-262, 1994. 
Mor, V., Wilcox, V.,  Rakowski,  W., and Hiris, J:
Functional Transitions among the Elderly:
Patterns, Predictors, and Related Hospital Use.
American Journal of Public Health 84 (8):1274- 1280,
August 1994. 
Pfeiffer,  E., Johnson,  T.M., and Chiofolo,  R.C.:
Functional Assessment of Elderly Subjects in Four
Service Settings.  Journal of the American Geriatrics
Society 29 (10):433- 437, October 1981.
Rogers,  R.G.,  Rogers,  A., and Belanger, A.:  Active
Life Among the Elderly in the United States:
Multistate Lifetable Estimates and Population
Projections.  Milbank Quarterly 67 (3-4):370, 1989.
Weiner,  J.M., and  Skaggs, J.:  Current Approaches
to Integrating Acute and Long-Term Care
Financing and Services.  Washington, DC, AARP
Public Policy Institute, 1995.
Williams,  B.C.,  Fries,  B.E.,  Foley,  W.J., et al.:
Activities of Daily Living and Costs in Nursing
Homes.   Health Care Financing Review 15 (4):117-
135,  Summer 1994.

Reprint Requests: Dana Mukamel, Ph.D., Department of
Community and Preventive Medicine, University of Rochester
School of Medicine and Dentistry, 601 Elmwood Avenue, 
Box 644, Rochester, New York  14642.  
E-mail:  mukamel@prevmed.rochester.edu

18 HEALTH CARE FINANCING REVIEW/Spring 1998/Volume 19, Number 3


