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Abstract: The Program of All-Inclusive Care for the Elderly (PACE) provides comprehensive health
and social services to community-dwelling older United States (US) adults. However, little is known
about how PACE outcomes compare to similar caregiving programs. This scoping review searched
nine databases to identify studies that compared economic, clinical, or humanistic outcomes of PACE
to other caregiving programs in the US. Two reviewers independently screened and extracted data
from relevant articles and resolved discrepancies through consensus. From the 724 articles identified,
six studies were included. Example study outcomes included: limitations and needs, survival and
mortality, healthcare utilization, and economic outcomes. In conclusion, there are few published
comparisons of PACE outcomes versus other caregiving programs for older US adults, and identified
studies indicate mixed results. Further studies are needed to compare PACE outcomes to other
programs so that policymakers are well informed to manage and optimize health outcomes for the
growing US older adult population.
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1. Introduction

Older adults account for an increasingly large proportion of the United States (US)
population. The proportion of US adults aged 65 and older is expected to nearly double
from 52 million in 2018 to 95 million by 2060 [1]. Older adults are the fastest-growing age
group and therefore account for the majority of complex patients with multiple chronic
conditions and significant social and health needs [2]. A recent study demonstrated that
while 95% of patients with complex medical needs have standard access to care, 58% do
not have a care coordinator to help them navigate the system, 37% feel lonely and isolated,
and 62% experience stress over their ability to afford housing or healthy food. In addition,
47% of patients with complex medical needs have visited the emergency department for
an illness that could have been treated in a doctor’s office or clinic [3]. There is therefore
a need for services that help the increasing population of older adults with their health
and social care needs. The increase in older adults with healthcare needs also means that
Social Security and Medicare expenses will increase from a combined 9.3% of the gross
domestic product in 2021 to 11.8% by 2035 [4]. As a result, care provision services for the
elderly that promote healthy living and support independence are emerging. Examples of
these services include independent living facilities, assisted living, skilled nursing facilities,
continuous care retirement communities, and the Program of All-Inclusive Care for the
Elderly (PACE).
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PACE aims to deliver comprehensive medical and social care from an interdisciplinary
team of healthcare providers to community-dwelling elderly individuals that allows par-
ticipants to remain living in their homes rather than receiving care in a nursing home [5].
Individuals are eligible for PACE if they are aged 55 years or older, live in an area serviced
by a PACE organization, are eligible for nursing home care, and can safely live in their
own community [5]. Most PACE participants are dual-eligible for Medicare and Medicaid
services [5]. PACE organizations can provide all necessary healthcare services to benefi-
ciaries using a capped financing model [5]. Research suggests that participation in PACE
is associated with improved care quality, less mortality, preservation of function, fewer
unmet assistance needs, greater participant and caregiver satisfaction, less hospital and
nursing home utilization, and lower Medicare costs [6]. However, data that compares
PACE outcomes to other similar programs for older adults have not been synthesized.
This is important to know given the anticipated growth in the need for such services as
the older adult population increases. The first step in addressing this literature gap is to
identify studies that have compared PACE with other similar programs for older adults,
and to summarize the types of outcomes reported in these studies. This information will
allow researchers to identify what is already known about how PACE compares to other
similar programs for older adults and identify areas where further enquiries are needed to
optimize health outcomes for older adults.

The purpose of this study was to identify and describe the various health outcomes of
individuals enrolled in PACE compared to older adults enrolled in other similar programs.

2. Methods

This scoping review was conducted following the Preferred Reporting Items for
Systematic Reviews and Meta-analysis extension for Scoping Reviews (PRISMA-ScR) and
grounded in Arksey and O’Malley’s five-stage framework, which utilizes a stringent process
of transparency, allowing duplication of the search strategy and improving the reliability
of the study findings [7,8]. The five stages of the framework used in this literature review
on evaluating health outcomes of participants enrolled in PACE and elderly participants
enrolled in other caregiving programs include: (1) identifying the initial research questions;
(2) identifying relevant studies; (3) study selection; (4) data charting and collating; and
(5) summarizing and reporting findings.

2.1. Identifying the Initial Research Question

The goal of this scoping literature review was to identify and describe the outcomes
of participants enrolled in PACE versus other similar programs. A scoping review was
deemed the most appropriate type of literature review since comparator programs and
outcomes reported in the literature were unknown. This review focused on identifying
comparative studies to compare the economic, clinical, and humanistic outcomes (ECHO
model) of PACE to other similar programs [9]. The following items were used to develop
the initial research question: (1) What is known about the PACE model and models of
care for community dwelling adults? (2) What other comparable caregiving programs for
the elderly exists besides PACE? (3) What outcomes (economic, clinical, and humanistic)
are commonly reported from PACE and other comparable models of care for the elderly?
(4) What considerations are given when evaluating outcomes from the PACE model and
other comparable models of care for the elderly?

2.2. Identifying Relevant Studies

Key concepts and search terms were developed to capture literature that related
to the PACE model and other comparable models of care for older adults. All relevant
articles published between 1 January 1997 (date PACE was established under the Balanced
Budget Act of 1997 as a permanent part of the Medicare program and an option under state
Medicaid program) [10] and 12 March 2021 (final search date) were screened.
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Studies were included if they were written in English, set in the US, involved at least
two groups of participants (one group enrolled in PACE and another group in a comparable
program), and reported on any economic, clinical, or humanistic outcome(s). Studies were
excluded if they were not original reports (e.g., reviews, editorials, letters, commentaries,
or duplications), did not have the necessary comparator groups, or were not evaluating
outcomes of PACE participants versus another comparable model of care for older adults.

Nine electronic databases were searched for peer-reviewed articles: Medline PubMed,
Scopus, Embase, Ovid Medline/Ovid Embase, Cochrane Library, CINAHL, PsycInfo, Busi-
ness Source Ultimate, and ABI. The reference lists of identified articles in Google Scholar
were also searched to identify any additional studies. The following search terms were
used in PubMed and adapted for use in the other databases: “program” [All Fields] OR
“program’s” [All Fields] OR “programe” [All Fields] OR “programed” [All Fields] OR
“programes” [All Fields] OR “programing” [All Fields] OR “programmability” [All Fields]
OR “programmable” [All Fields] OR “programmable” [All Fields] OR “programme” [All
Fields] OR “programme’s” [All Fields] OR “programmed” [All Fields] OR “programmer”
[All Fields] OR “programmer’s” [All Fields] OR “programmers” [All Fields] OR “pro-
grammes” [All Fields] OR “programming” [All Fields] OR “programmings” [All Fields]
OR “programs” [All Fields] Elderly: “aged” [MeSH Terms] OR “aged” [All Fields] OR
“elderly” [All Fields] OR “elderlies” [All Fields] OR “elderly’s” [All Fields] OR “elderlys”
[All Fields].

2.3. Study Selection

The Preferred Reporting Items for Systematic Reviews and Meta-analysis extension for
Scoping Reviews (PRISMA-ScR) were followed for the study selection process (Figure 1) [7].
Full text versions of identified articles were imported into Mendeley. Two independent
reviewers (DA and MF) evaluated the titles, abstracts, and full text of all articles identified
for potential inclusion in the study. The reviewers met at each stage to ensure consistency
of the results. Disagreements were settled through discussion with a third reviewer (DRA)
as necessary until consensus was reached.
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2.4. Data Charting and Collation

Data from each article were extracted using a data-charting form, which included:
study author, year, study design, study duration, sample size in each group, intervention,
comparator, patient age, and patient gender. The data charting form also collected all
relevant aspects of any outcome, such as health care resource utilization, various measures
of limitations with activities of daily living (ADL) and instrumental ADL, survival, and
mortality rates of participants in each program with their respective p-values for statistical
significance. Both reviewers independently charted the data, discussed the results, and
updated the data-charting form as it was refined. Data charting was completed over two
months, ending in April 2021.

2.5. Summarizing and Reporting Findings

Finally, per Arksey and O’Malley’s five-stage framework for scoping reviews [8],
findings from the review were summarized and reported. First, a summary of relevant
characteristics of each included study were reported in Table 1. Second, the outcomes
assessed in PACE models and how they compared with other programs for each study
were reported in Tables 2–4.

Table 1. Characteristics of studies included in the scoping review.

Study
Authors,

Year

Study
Design

Study
Duration

(Days)

PACE
(N)

Comparison
(N) Comparison

PACE
Patient

Age Years,
Mean ± SD

or %

PACE
Female (%)

Comparison
Patient

Age Years,
Mean ± SD or %

Comparison
Female (%)

Kane et al.,
2002

Cross
sectional 730 322 304

Wisconsin
Partnership

Program (WPP)
80 ± NR 82.0 77 ± NR 74.0

Nadash,
2004

Retrospective
Cohort 365 1382 1267

Medicaid-only-
managed

long-term care
79± NR 71.5 79 ± NR 72.5

Nadash,
2013

Retrospective
Cohort 540 1535 1540 VNS CHOICE

program (VCP) ≥65 ± NR 71.5 ≥65 ± NR 72.9

Weaver et al.,
2008

Prospective
Cohort 1095 85

181 VA as a sole
provider

76 (range;
56.1–93.2) 1.0

75 (range;
55.6–101.3) 4.0

102
VA & PACE
partnership
with PACE

77 (range;
55.2–94.6) 6.0

Wieland et al.,
2010

Prospective
Cohort 1825 554

468 Nursing Home
77.2 ± 0.42 65.9

74.8 ± 0.51 63.3

1018 Aged and disabled
waiver program 74.5 ± 0.32 75.5

Wieland et al.,
2013

Retrospective
Cohort 4015 948

1357 Nursing Home
55–64 (10.6%)
65–74 (27.0%)
75–84 (38.6%)
≥85 (23.8%)

75.2

55–64 (18.7%)
65–74 (20.3%)
75–84 (38.3%)
≥85 (22.7%)

63.1

1683 Aged and disabled
waiver program

55–64 (18.8%)
65–74 (27.6%)
75–84 (34.6%)
≥85 (19.0%)

76.4

PACE = Program of All Inclusive Care for the Elderly. VA = Veteran’s Affairs. NR = not reported. SD = standard
deviation. Wisconsin Partnership Program (WPP) is a variant of PACE that allows enrollees to remain with their
own primary care physician and to make substantially less use of day care. Medicaid-only-managed long-term
care is a model for integrating care to coordinate the delivery, but not the financing of acute and long-term care
services. VNS CHOICE program (VCP) is a partially integrated model capitated to deliver long-term care services.
VA as a sole provider is a model where the VA is the sole provider of all healthcare needs, such as hospital,
specialty, nursing home, etc. VA & PACE partnership with PACE is a partnership between the VA and a local
community PACE provider to share care responsibilities. Nursing home provides nursing, therapy, and personal
care services to individuals who do not require acute hospital care but whose mental or physical condition requires
services that are above the level of room and board and can be made available through licensed, certified, and
contracted institutional facilities. Aged and disabled waiver program is a Medicaid community-based waiver
program available for adults qualifying for Medicaid and certified as nursing home eligible but who prefer to
receive services in the community.
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Table 2. ADL, IADL, and unmet need outcomes reported in studies included in the scoping review.

Study Authors, Year Outcomes PACE Comparison 1 p

Kane et al., 2002

PACE (%) WPP (%)
Needs a little help or more with ADLs

Bathing 64 44 0.000
Dressing 47 29 0.000
Toileting 32 15 0.000

Transferring 28 17 0.002
Feeding 15 5 0.000

Able to walk between rooms 79 84 ns
Difficulty with IADLs

Shopping 74 63 0.003
Using phone 38 28 0.014

Doing light housework 67 53 0.000
Preparing meals 75 59 0.000

Using transportation 42 35 ns
Taking medications 26 16 0.002
Managing finances 75 53 0.000
Arranging services 73 54 0.000

Unmet Needs, % (patients with unmet needs/patients
with dependency

Need help with bathing and did not receive 8 9 ns
Not able to bathe 15 15 ns

Need help with dressing and did not receive 9 16 ns
Unable to put on clean clothes 5 10 ns

Need help with toileting and did not receive 27 10 ns
Wet or soiled because no help available 54 30 ns
Had to wait 20 min or more wet/soiled 18 19 ns

Need help transferring and did not receive 11 17 ns
Fell because no help 6 6 ns

Need help with eating and did not receive 4 29 ns
Hungry because no help 4 7 ns
Thirsty because no help 6 14 ns

Nadash, 2004
PACE MMLTC Plan

Mean ADL i limitations 2.9 3.6 <0.0001
Mean IADL i limitations 5.6 5.5 <0.0001

Nadash, 2013

PACE VCP
Patients with decline in ADL ii, % 27.05 23.69 0.0461

Patients with no change in ADL ii, % 21.18 21.90 0.6500
Patients with improved ADL ii, % 16.50 29.90 <0.0001
Patients with decline in IADL ii, % 11.03 13.68 0.0431

Patients with no change in IADL ii, % 48.79 45.29 0.0734
Patients with improved IADL ii, % 4.83 16.52 <0.0001

PACE = Program of All-inclusive Care for the Elderly. WPP = Wisconsin Partnership Program. MMLTC = Medicaid-
only-managed long-term care. VCP = Visiting Nurse Service (VNS) Choice Program. ADL = activities of daily
living. IADLs = instrumental activities of daily living. ns = nonsignificant. i I/ADLS scales were constructed in
original study, with any need for assistance coded as ‘1′ and summed (range = 0–5). ii 18 months post-enrollment.
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Table 3. Healthcare resource use outcomes reported in studies included in the scoping review.

Study
Authors, Year Outcomes PACE Comparison 1 Comparison 2 p

Nadash, 2004

PACE MMLTC Plan
HCBS utilization per member per month i

Nursing 8.42 2.20 <0.0001
Nurse practitioner 0.93 0.05 <0.0001

Social work 2.79 0.37 <0.0001
Ancillary therapists 6.43 0.73 <0.0001

Home-delivered services utilization per member per
month i

Nursing 1.16 2.20 <0.0001
Nurse practitioner 0.07 0.05 0.0054

Social work 0.35 0.37 <0.0001
Ancillary therapists 0.24 0.73 <0.0001

Adult day center visits per member per month i 11.38 0.23 <0.0001
Hospital users i, % 33.7 35.2 0.0362

Proportion of days in hospitals i 1.0 2.0 <0.0001
Mean LOS in hospitals i (days) 5.9 9.5 <0.0001

Nursing home users i, % 21.0 5.7 <0.0001
Proportion of days in nursing homes i 4.5 0.9 <0.0001
Mean LOS in nursing homes i (days) 44.2 37.2 ns

Nadash, 2013

PACE VCP
Hospital users i, % 20.3 33.1 <0.0001

Proportion of days in hospitals i 0.6 2.3 <0.0001
Mean LOS in hospitals i (days) 5.8 9.7 <0.0001

Nursing home users i, % 13.3 7.2 <0.0001
Proportion of days in nursing homes i 2.3 1.3 <0.0001
Mean LOS in nursing homes i (days) 36.4 42.8 0.2767

Patients discharged ii, % 13.26 13.98 0.5915

Weaver et al.,
2008

PACE VA-Sole VA+PACE
Patients with inpatient admissions, % i 35 49 41

Inpatient admissions/patient, mean ± SD i 0.56 ± 3.0 1.12 ± 5.3 0.68 ± 3.1 NR
Total inpatient days/patient, mean ± SD i 2.07 ± 14.7 8.55 ± 57.9 2.59 ± 15.0 NR

Patients with nursing home admissions, % i 38 26 40 NR
Total nursing home admissions, mean ± SD i 0.59 ± 2.9 0.41 ± 2.8 0.87 ± 3.9 NR

Nursing home days/patient, mean ± SD i 12.56 ± 127.9 10.96 ± 124.6 25.1 ± 09.3 NR
Patients with outpatient clinic visits, % i 100 97 100 NR

Outpatient clinic visit/patient, mean ± SD i 39.48 ± 74.8 23.45 ± 45.6 39.17 ± 5.4 NR
Patients with home care visits, % i 93 42 91 NR

Number of home care visits/patient, mean ± SD i 7.70 ± 21.9 16.46 ± 108.7 8.15 ± 25.9 NR
Patients with adult day healthcare use, % i 100 54 100 NR

Adult day healthcare visits/patient, days, mean ± SD i 165.87 ± 220.7 14.41 ± 95.4 120.5 ± 227.1 NR

PACE = Program of All-inclusive Care for the Elderly. MMLTC = Medicaid-only-managed long-term care.
HCBS = home- and community-based services. LOS = Length of stay. VCP = Visiting Nurse Service (VNS) Choice
Program. VA-Sole = Veteran’s Affairs as sole provider. VA+PACE = Veteran’s Affairs partnership with PACE.
SD = standard deviation. ns = nonsignificant. NR = not reported. Ancillary therapists include occupational,
physical, and speech therapists. i 12 months utilization (visits) post-enrollment. ii 18 months post-enrollment.

Table 4. Clinical and survival outcomes reported in studies included in the scoping review.

Study
Authors, Year Outcomes PACE Comparison 1 Comparison 2 p

Kane et al.,
2002

Dependency/Discomfort PACE (%) WPP (%)
Pain/discomfort moderate/severe i 44 49 ns

Pain interferes with normal activity some/most of time i 50 59 ns
Very satisfied with pain control 91 91 ns

Depression > 5 on GDS i 15 18 ns

Nadash, 2013
PACE VCP

Deaths ii, % 22.05 10.01 <0.0001
Risk of death (for participants who were treated); HR ref 0.55 95% CI 0.26–1.22

Weaver et al.,
2008

PACE VA-Sole VA + PACE
Deaths, n (%) iii 29 (34) 52 (28) 28 (28) NR

Survived, n (%) iii 37 (66) 113 (62) 51 (50) NR
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Table 4. Cont.

Study
Authors, Year Outcomes PACE Comparison 1 Comparison 2 p

Wieland et al.,
2010

PACE Nursing Home Waiver Program
Five-year median survival (years) iv 4.2 2.3 3.5 0.015

PACE = Program of All-inclusive Care for the Elderly. WPP = Wisconsin Partnership Program. VCP = Visiting
Nurse Service (VNS) Choice Program. VA-Sole = Veteran’s Affairs as sole provider. VA+PACE = Veteran’s Affairs
partnership with PACE. GDS = Geriatric Depression Scale. ns = nonsignificant. NR = not reported. i based on
patient report only. ii 18 months post-enrollment. iii 36 months after enrollment. iv risk-adjusted. HR = hazard
ratio. CI = confidence interval. Ref = reference group.

2.6. Risk of Bias Assessment

All studies included in the scoping review were observational studies, hence risk of
bias was assessed using the Risk of Bias in Non-Randomized Studies—of Interventions
(ROBINS-I) tool [11]. The tool assessed seven bias domains: (1) confounding; (2) selection of
participants into the study; (3) classification of interventions; (4) deviations from intended
interventions; (5) missing data; (6) measurement of outcomes; and (7) selection of the
reported result. These biases could be reported as having a low, moderate, serious, or
critical risk of bias [11]. Two investigators (DA and MF) independently assessed the risk of
bias for each study and scored each domain. The reviewers then met to resolve differences
until consensus was reached with the help of a third reviewer (DRA) as necessary.

3. Results
3.1. Identified Studies

A total of 724 articles were identified and retrieved from Medline PubMed (155 articles),
Scopus (132 articles), Embase (145 articles), Ovid Medline/Ovid Embase (100 articles)
Cochrane Library (3 articles), CINAHL (87 articles), PsycInfo (46 articles), Business Source
Ultimate (46 articles), and Google Scholar (10 articles). No relevant articles were identified
in the ABI inform database. After excluding duplicates, 402 records were screened, from
which 380 were excluded since the titles and/or abstracts were unrelated to the study
objective or were not conducted in the US. Therefore, 22 records were reviewed in full, of
which six met the eligibility criteria and were included in this scoping review [6,12–16]. The
majority of the articles that were excluded did not compare the health outcomes of PACE
participants with participants in other caregiving programs for older adults (Figure 1).

3.2. Characteristics of Studies

Three studies were retrospective cohort, two were prospective cohort, and one was a
cross-sectional study. The majority of study participants were female (>65%) in both PACE
and comparator groups. The mean age of participants was >60 years (Table 1).

3.3. Description of Programs Included in the Review

Among the six articles included in this review, two articles assessed the limitations of
daily living and healthcare-resource utilization among: (1) enrollees in PACE and Medicaid-
only-managed long-term care (MMLTC) [12] and (2) enrollees in PACE and a Visiting Nurse
Service (VNS) Choice Program (VCP) [13]. One article assessed limitations of daily living
among PACE enrollees and participants in a Wisconsin Partnership Program (WPP) [14].
One article assessed healthcare-resource utilization and mortality rates among participants
in a Veterans Affairs (VA) model with PACE, a VA-community partnership with PACE
(VA + PACE), and VA as a sole provider of care (VA-Sole) [15]. Another assessed five-year
survival rates among enrollees in PACE, a nursing home, and a waiver program for the
elderly and disabled [16]. The remaining study assessed Medicaid attrition-adjusted one-
year payment for enrollees in PACE, a nursing home, and a waiver program for the elderly
and disabled [6].

The MMLTC model is used for integrating care to coordinate the delivery, but not the
financing, of acute and long-term care services. This model places emphasis on home-based
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personal care [12]. The VCP is a partially integrated model capitated to deliver long-term
care services only, by looking at health outcomes over 18 months of enrolment [13]. WPP is
a variant of PACE that allows enrollees to remain with their own primary care physician
and to make substantially less use of day care by using more care at home [14]. VA + PACE
is a program where the VA partners with a local PACE community provider to share
care responsibilities [15]. VA-Sole is a model where the VA is the sole provider of all
healthcare needs, such as hospital, specialty, and nursing home, among others [15]. The
nursing home model provides nursing, therapy, and personal care services to individuals
who do not require acute hospital care, but whose mental or physical condition requires
services that are above the level of room and board and can be made available through
licensed, certified, and contracted institutional facilities [6]. The aged and disabled waiver
program is a Medicaid community-based waiver program available for adults qualifying
for Medicaid and certified as nursing home eligible but who prefer to receive services in
the community [16].

3.4. Study Outcomes

Study outcomes were organized into one of four groups that included: (1) activities-
of-daily-living (ADL) limitations, instrumental-activities-of-daily-living (IADL) limitations,
and unmet needs; (2) healthcare resource use; (3) clinical and survival outcomes; and
(4) economic outcomes.

3.5. ADL, IADL, and Unmet Need Outcomes

Three studies assessed ADL and IADL limitations among PACE participants and
participants in comparator programs. In one study, a greater percentage of PACE partic-
ipants reported needing help with most ADL and IADL limitations compared to WPP
participants [14]. The same study also reported no significant differences in the proportion
of PACE participants and WPP participants with unmet needs [14]. In a second study, the
mean number of ADL limitations reported was lower among PACE participants than that
of MMLTC participants after 12 months, yet the mean number of IADL limitations reported
was higher among PACE participants compared to MMLTC participants [12]. In a third
study, more PACE participants reported a decline in ADL compared to VCP participants
after 18 months and fewer PACE participants reported improvement in ADL limitations
compared to VCP participants [13]. In the same study, fewer PACE participants reported a
decline in IADL limitations than VCP participants and fewer PACE participants reported
an improvement in IADL limitations than VCP participants [13] (Table 2).

3.6. Healthcare Resource Use Outcomes

Three studies assessed healthcare resource use among PACE participants and partici-
pants in comparator programs [12,13,15]. In a 12-month resource utilization study, home-
and community-based services (HCBS) utilization per member per month was greater
among PACE participants than MMLTC participants, while home-delivered healthcare
service utilization was typically lower among PACE participants than MMLTC partici-
pants [12]. There were more adult day center visits per member per month and more
nursing home users among PACE participants than among MMLTC participants, yet fewer
hospital users, a lower proportion of days in the hospital, and a lower mean length of stay
(LOS) in the hospital among PACE participants than among MMLTC participants [12]. In
another study, there were more nursing home users and a greater proportion of days in
nursing homes among PACE participants than among VCP participants, yet fewer hospital
users, a lower proportion of days in the hospital, and a lower mean LOS in the hospital
among PACE participants than among VCP participants [13]. In a further 12-month re-
source utilization study, data on inpatient admissions, nursing home admissions, outpatient
visits, home care visits, and adult day care visits were reported for three programs: PACE,
Veteran’s Affairs, and a Veteran’s Affairs partnership with PACE; however, no statistical
differences were reported between the programs [15] (Table 3).
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3.7. Clinical and Survival Outcomes

Four studies reported clinical and survival outcomes [13–16]. One study reported
measures of pain, discomfort, and depression among PACE participants and WPP par-
ticipants, but there were no statistically significant differences reported between the two
programs [14]. In another study, the proportion of deaths was greater among PACE partici-
pants than VCP participants [13]. Another study reported the proportion of individuals
who survived and the proportion who died for three programs: PACE, Veteran’s Affairs,
and a Veteran’s Affairs partnership with PACE; however, no statistical differences were
reported between the programs [15]. One further study reported a five-year risk-adjusted
survival rate for those in PACE, longer than for those in a nursing home and those in a
waiver program for the elderly and disabled [16] (Table 4).

3.8. Economic Outcomes

One study reported economic outcomes. In that study, the average Medicaid attrition-
adjusted one-year payment reported for enrollees in PACE, a nursing home, and a waiver
program for the elderly and disabled, were USD 36,620 (95% CI = USD 35,662–USD 37,580),
USD 77,945, and USD 4177 respectively for the 2005 fiscal year. Significance tests were not
reported [6].

3.9. Risk of Bias in Included Studies

Most studies were primarily descriptive; thus, it was challenging to fully assess the
risk of bias. Therefore, many risk-of-bias domains were not applicable, were unclear, or
had no information and thus were marked as “no information”. Bias due to confounding
was considered high risk in both studies by Wieland (2010 and 2013) [6,16]. However,
Wieland (2010) used an established mortality risk index to address cohort risk imbalances
and assessed 5-year survival rate based on these risk stratifications [16]. Weiland (2013)
also partitioned individuals based on their similarities to clinical profiles by assigning
grades of membership to the models of care and using a general multivariate procedure
for analyzing high-dimensional discrete response data based on maximum likelihood
principles to account for the different health needs associated with the different programs
of long-term care assessed [6]. All studies had no information on missing data, thus the
risk of bias due to missing data was marked as “no information” for all the studies. In all
other instances, the risk of bias was considered low or moderate. Based on the ROBINS-I
tool, the overall judgment for the risk of bias was low for two studies [6,16], moderate for
two studies [12,13], and there was a lack of information to make an overall judgment for
two studies [14,15] (Table 5).

Table 5. Risk of bias assessment for included observational studies.

Study
Authors, Year

Bias Due to
Confounding

Bias in
Selection of
Participants

into the Study

Bias in
Classification of

Interventions

Bias Due to
Deviations

from Intended
Interventions

Bias Due to
Missing

Data

Bias in
Measurement
of Outcomes

Bias in
Selection of
the Reported

Results

Overall Risk
of Bias

Judgment

Kane et al.,
2002

No
information

No
information Low No

information
No

information Moderate No
information

No
information

Nadash, 2004 Moderate Low Low No
information Moderate Moderate No

information Moderate

Nadash, 2013 Low Low Low No
information

No
information Moderate No

information Moderate

Weaver et al.,
2008 Moderate Moderate Moderate No

information
No

information Moderate No
information

No
information

Wieland et al.,
2010 High Low Low Low No

information Low Low Low

Wieland et al.,
2013 High Low Low Low No

information Low No
information Low
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4. Discussion

This scoping review adopted a systematic approach to identify and describe the
comparative effectiveness studies of economic, clinical, and humanistic outcomes for PACE
participants in comparison to other models of care for older adults from multiple databases.
This review included six studies, which highlights the scarcity of comparative effectiveness
studies in the literature regarding PACE and other long-term care models for older adults.
This review also addresses the limited and mixed evidence suggesting better outcomes
for PACE participants than participants in other programs of care for older adults. The
six studies reported outcomes such as ADL limitations, IADL limitations, unmet needs,
healthcare resource use, clinical and survival outcomes; and economic outcomes, which are
discussed below.

ADL and IADL limitations accounted for the most outcomes identified, with three
(50%) of the six studies reporting on these outcomes. Measuring functional disability
among older adults according to elements of ADL and IADL limitations is an established
concept [17–21], hence this approach is rational for assessing benefits associated with
different models of care for older adults. These three studies reported mixed results for
PACE participants relative to their respective comparators. For instance, Nadash (2013) [13]
reported a significant improvement in the IADL and ADL limitations in PACE participants
compared to VCP participants, and Nadash (2004) [12] reported significantly fewer ADL
and IADL limitations in PACE participants compared to MMLTC participants, suggesting
that PACE is superior to VCP and MMLTC for managing functional disability among
older adults. However, Kane et al. (2002) [14] reported a significant proportion of PACE
participants needed help with various measures of ADL and IADL limitations compared
to WPP participants. Additionally, Kane et al. (2002) reported no significant difference
with respect to the proportion of participants with unmet needs [14]. This represents
patients with dependencies who needed help in the form of bathing, dressing, toileting,
etc., but did not receive help [14]. Since other studies [22,23] have demonstrated the health
consequences of having unmet caregiving needs, it is prudent to understand which care
models effectively address functional needs to better assist community-dwelling older
US adults.

In relation to healthcare-resource utilization, the current review showed that, on
average, PACE participants had lower rates of hospital use [15], with shorter lengths of
stay in hospitals (<6 days) within 12 months compared to other programs [12,13]. These
findings are consistent with another study that showed that PACE participants had shorter
hospital stays compared to non-PACE participants [24]. A retrospective study observed the
outcomes of 61 PACE organizations. Program enrollment and hospital inpatient usage data
were used to measure overall hospitalization and readmission rates. Rates of hospitalization,
readmission, and potentially avoidable hospitalizations were lower for PACE enrollees than
for comparable populations. This confirmed that the studies in our review are consistent
with those from earlier studies [25]. However, the current review found higher rates
of nursing home utilization per member per month for PACE participants compared to
MMLTC participants during the first year of enrollment [12]. This finding is contrary to
studies that showed a reduction in nursing home utilization among PACE participants
compared to others [24,26].

Specific and all-cause mortality rates among older US adults is often assessed in
studies regarding this population [27–30]. Three (50%) of the six studies included in the
current review assessed mortality risk and the proportion of deaths in PACE versus other
programs [13,15,16]. Wieland et al. (2010) reported PACE participants survived longer
(4.2 years) than the 5-year median survival for those in a nursing home (2.3 years) and
(3.5 years) in a waiver program [16]. These findings align with others that found PACE
delivered favorable results with increased longevity and less institutionalization compared
to a nursing home [24,31,32]. However, Nadash (2013) [13] reported that 20% of participants
in PACE died compared to 10% in VCP after 18 months, although this may be because
PACE participants were sicker than VCP participants and the risk of death for participants
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who received treatment for all causes was lower (HR = 0.55) in VCP compared to PACE.
However, when propensity scores were used to match the groups, there was no significant
difference between PACE and VCP groups [13]. Weaver et al. (2008) [15] found that 34% of
PACE participants died compared to 28% of participants in the VA sole-provider model
and 28% of participants in the VA + PACE model in a 36-month post-enrollment study,
although the study did not report any significance tests. Thus it is not possible to know
if the proportion who died in PACE was statistically greater than the other programs
compared. A study by Meret (2011), evaluated the effects of PACE on hospital use over
four 6-month intervals and a 2-year follow-up period [33]. The results showed that over the
two-year follow-up period, the comparison group, which comprised of frail community-
dwelling older adults selected through propensity score matching over a 2-year period,
had a mortality rate of 24.9%, almost 5% higher than the PACE sample [33].

Only one study compared costs associated with PACE, a nursing home, and a waiver
program. The average 2005 fiscal year Medicaid attrition-adjusted one-year payment for
PACE participants was about seven times more expensive than those in the waiver program
in the study and about twice lower than the cost of those in nursing homes, but with no test
for significant difference reported [6]. This finding is consistent with other studies, where
higher Medicaid costs were reported for PACE enrollees, but no significant difference
in Medicare costs between PACE and matched home- and community-based services
enrollees or those in nursing homes were observed [34–36]. Conversely, the findings are
not consistent with a study that found costs for PACE participants were 16–38% lower than
Medicare fee-for-service costs for a frail elderly population, and 5–15% lower than costs for
comparable Medicaid beneficiaries [37]. However, these costs are now outdated and may
not reflect costs for all services incurred due to the variability in the programs.

Findings from this scoping review highlight the need to promote more research around
care models for older adults. As the US population ages and life expectancy continues to
increase, the economic, clinical, and humanistic burden associated with caring for older
adults will also increase. Thus, further research in this area is needed to equip health
policymakers and interested stakeholders with the necessary information to manage and
improve care for older adults.

This scoping review has some limitations. There were very few (n = 6) studies that
met the eligibility criteria for this study, as most of the literature focused on evaluating
the outcomes of PACE models without comparing outcomes with other non-PACE models
of care. In addition, the limited amount of data for the limited number of outcomes
meant a meta-analysis could not be performed to obtain a single summary estimate. The
findings of the individual studies may have been influenced by the eligibility or selection
of beneficiaries for the respective programs, and the different services offered by different
programs, which may have influenced the results. Furthermore, many of the studies did
not report p-values to ascertain if differences between groups were statistically different.
Finally, most of the studies were primarily descriptive; as such, it was difficult to perform a
thorough risk-of-bias assessment since most of the risk-of-bias assessment domains were
either not applicable, were unclear, or had no information.

5. Conclusions

The results from this scoping review highlight the limited evidence in the literature
comparing PACE to other programs. The six studies included in this review included ADL
and IADL limitations, unmet health and social care needs, healthcare-resource utilization,
clinical and survival outcomes, and one study reported economic outcomes. The lim-
ited literature does provide some evidence that PACE provides quality and cost-effective
community-based care to older adults who would otherwise require a nursing home or
other model of care, although some other programs also have their advantages. There is a
need for additional robust comparative effectiveness studies of PACE and other care models
for older adults to improve our understanding of health outcomes in this population.
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