Kondo S, Benavente K, Watanabe K, Akimoto K, Aramaki B. Evaluating the Impact of a
Specialized Inpatient Geriatric Unit Amongst an Asian and Pacific Islander Population: A
Pilot Study. Hawaii J Health Soc Welf. 2026;85(7):183-189. doi:10.62547/PQY)8879

Evaluating the Impact of a Specialized Inpatient Geriatric Unit
Amongst an Asian and Pacific Islander Population: A Pilot Study
Shunsuke Kondo, MD', Kevin Benavente, DO, Kelly Watanabe, MD’, Kai Akimoto, MD*,

Brita Aramaki, MD, MPH®

1 Department of Medicine, University of Hawai'i, John A Burns School of Medicine, 2 Department of Medicine, University of Hawai'i, John A. Burns
School of Medicine, 3 University of Hawai'i, John A. Burns School of Medicine, 4 University of Minnesota Medical School, > Department of Geriatrics,

University of Hawai‘i John A Burns School of Medicine

Keywords: Acute Care for Elders, Native Hawaiian and Other Pacific Islander, rehabilitation, geriatric population, frail

https://doi.org/10.62547/PQY|8879

Abstract
RRehabilitation programs targeting hospitalized geriatric
patients reduce functional decline and 30-day

readmission rates. Limited data exist regarding using
rehabilitation programs with Native Hawaiian and Other
Pacific Islander (NHPI) and Asian populations. In the
current study, the Acute Care for Elders (ACE) program
was implemented to help minimize delirium, prevent
deconditioning, and secure appropriate discharge.
Utilizing a multidisciplinary team protocol, patients older
than age 60 with an Activity Measure for Post-Acute Care
(AMPAC) score of at least 18 and admitted within the
preceding 3 days were eligible for inclusion. Via
retrospective chart review, outcomes and demographic
data were compared among those who completed the
program (Completed), disenrolled prematurely (Early
Termination), or declined enrollment (Declined). The
median age was 73 years (25%ile, 75%ile: 68, 80) with
49% Asian, 19% NHPI, and 32% White or other race.
Median Length of Stay (LOS) for Completed, Early
Termination, and Declined groups were 3.9, 9.9 and 4.0
days respectively (P=.003). Discharge disposition varied
significantly, with 90% of Completed patients returning
home versus 46% in the Early Termination group
(P=.002). Completion of the ACE protocol was significantly
associated with reduced LOS and higher rates of home
discharge among Asian populations (P=.033).

Abbreviations and Acronyms

ACE=Acute Care for Elders

AMPAC=Activity Measure for Post-Acute Care
LOS=length of stay

NHPI=Native Hawaiian and Pacific Islanders

Introduction

Hawai‘i has the highest life expectancy in the United States,
and the state’s geriatric population is expected to exceed
22% by 2030.! Despite stabilization during acute hospi-
talizations, previously independent geriatric patients fre-
quently require assistance with activities of daily living
once discharged.Z Hospital-acquired deconditioning and
insufficient social support contribute to discharge chal-
lenges, and many elderly patients are unable to return
home. Barriers to home discharge include lack of commu-

nity resources, limited availability of social coordinators to
make in-person assessments post-discharge, and delays of
home health services. Programs targeting hospitalized geri-
atric patients have demonstrated reductions in functional
decline, mental health problems, 30-day readmissions, and
cost.34 Though previous reports have demonstrated that
programs providing specialized acute care for elders pro-
vide improvements in functional outcomes, mental health,
and 30-day readmissions with reductions in cost,> the pop-
ulation studied did not include Native Hawaiian and Pacific
Islanders (NHPI). NHPI populations, due to various social
determinants of health, have accelerated rates of dementia
and biological aging, and lower rates of adequate physical
activity at baseline.34:¢ To improve discharge outcomes and
reduce the need for short-term care placement including
skilled nursing facility and short term rehabilitation facility
placement, the Acute Care for Elders (ACE) unit,3>78 a
standardized intervention designed to provide specialized
inpatient care for geriatric patients, was implemented. This
intervention, validated primarily in White cohorts,? aims
to: (1) enhance the geriatric treatment environment, (2)
promote a patient-centric management approach, (3) en-
courage discharge to a patient’s home, and (4) enforce con-
sistent review of medical care.

The ACE unit is designed to minimize delirium, prevent
deconditioning in at-risk seniors, and secure appropriate
and timely discharge. The ACE unit has a pre-specified pro-
tocol. The original ACE protocol was published in 19958
and has been modified since then to conform to local re-
source availability and practice patterns. The key compo-
nents of the original protocol are preparing the appropriate
environment; patient-centered care including daily assess-
ment by nurses of physical, cognitive, and psychosocial
function and daily rounds by the multidisciplinary team;
discharge planning with social workers and home health-
care nurses; and medical care review to minimize the ad-
verse effects of selected procedures. These components
were adjusted to accommodate the schedules of local hos-
pital staff. In addition, nurses and physical and occupation
therapists (PT/OT) were trained to perform daily assess-
ments of mobility using the Activity Measure for Post-Acute
Care (AMPAC) score, which was not included in the original
version of ACE protocol.10 The AMPAC score is a 41-item
validated assessment of mobility, activities of daily activity
and cognition. Unit benchmarks based on the components
of the ACE protocol were established, encouraging team
members to facilitate achievement. Dietary consultation is
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done for personalized nutritional support. Patients have
uninterrupted periods for sleep from 10 pm to 5 am, which
includes holding vital signs checks and spacing out medica-
tion administration when possible.

Because the study was conducted in Honolulu, Hawai‘i,
the study population included a high proportion of Asian
and NHPI patients, populations that remain underrepre-
sented in the published literature. Cultural, linguistic, and
structural barriers may affect health care communication,
trust, and patient engagement among these groups, po-
tentially influencing the effectiveness of multidisciplinary
inpatient interventions.!114 Evaluating programs such as
the ACE protocol in populations enriched with Asian and
NHPI patients may therefore provide important insight into
whether benefits demonstrated in prior studies are general-
izable to more diverse communities. The aim of this study
was to evaluate the impact of the ACE protocol in a com-
munity with high numbers of Asian and NHPI patients.

Methods

This pilot study was conducted in a tertiary hospital in
Honolulu, Hawai‘i. Patients admitted between July 1 and
October 27, 2024 were enrolled. The protocol was reviewed
by the institutional review board (protocol: IRB-
FY2025-124) at The Queen’s Medical Center, which is lo-
cated in Honolulu, Hawai‘i.

Patients older than 60 years, able to ambulate with an
AMPAC score of at least 18, and admitted to a single,
32-bed medical-surgical geriatric unit floor within the pre-
ceding 3 days were eligible for inclusion. Patients who were
bedbound, had undergone surgery during the hospitaliza-
tion, had strict bedrest precautions, were diagnosed with
acute blood loss anemia, were hypoxic at rest with oxygen
saturation less than 94%, had any hypotension at rest, had
a body mass index of greater than 40 kg/m2, were residing
in a long-term care facility before hospitalization, or were
participants in a guardianship were excluded due to safety
concerns.

Via retrospective chart review, length of stay (LOS), AM-
PAC scores on admission and at discharge, discharge dis-
position, and demographic data among 3 groups were com-
pared: those who completed the program (Completed),
those who were initially enrolled but disenrolled prema-
turely due to patient preference or transfer to another unit
such as higher level of care including intensive care unit, or
transition to hospice care (Early Termination), or those who
declined initial enrollment (Declined). Demographic data
included age, sex, and self-identified race based on the reg-
istration record in electronic medical records. Enrollment
and disenrollment were tracked by following the orders for
ACE unit placement within the electronic medical record,
while patients who declined enrollment were tracked and
recorded manually via reporting of the ordering provider to
the study team.

The primary study outcome was the LOS of patients
in each group. Secondary outcomes included group differ-
ences in AMPAC scores on admission and discharge, and
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discharge disposition. Differences in these outcomes be-
tween different ethnic groups were also evaluated.

All statistical analyses were conducted using R Statis-
tical Software (version 4.2.0; R Foundation for Statistical
Computing, Vienna, Austria). Data were presented as either
median with 25%ile and 75%ile for continuous variables or
as count and percent (%) for categorical variables. The nor-
mality of the distribution of continuous variables was as-
sessed through the Shapiro-Wilks test, which showed non-
normal distribution. Continuous variables were compared
with the Kruskal Wallis test for 3 or more variables and
Mann Whitney U test 2 variables. Categorical variables were
compared using the Fisher’s Exact test. Statistical signifi-
cance was defined as a P value < .05.

Results

A total of 99 patients were enrolled at the time of analysis,
with 69 in the Complete group, 13 in the Early Termination
group, and 17 in the Declined group. The population con-
sisted of 49% Asian individuals, 19% NHPI, and 32% who
were either White, Black, or not reported, with a median
age of 73.1 years. There were 2 Black patients and 1 patient
with race not reported. There were no significant differ-
ences in age or race among groups (Table 1). The median
time enrolled in the ACE program was 2.18 days in the
Completed group, compared to 1.95 days in the Early Ter-
mination group, which was not statistically significant
(Table 1).

Overall, 52% of patients were male, but the Declined
group had a higher percentage, with 94% males. compared
to 44% in the Completed group and 39% in the Early Termi-
nation group (P<.001). There were no other important dif-
ference in demographics among the groups.

NHPI were more likely to be younger with median age
68.6 years compared to 75.2 years for Asians and 75.6 years
for White or other race (P=.002; Table 2). Asians had a
shorter average LOS with a median LOS 3.82 days compared
to 4.86 days for NPHI and 5.27 days for White or other race
(P=.033).

The median LOS was significantly different among
groups: 3.90 days in the Complete group, 9.89 days in the
Early Termination group, and 4.00 days in the Declined
group (P=.003). Significant differences in disposition were
demonstrated, with 90% of Completed patients discharged
home, compared to 46% in the Early Termination group,
and 84% in the Declined group (P=.002). For discharge to
care facilities, 31% of the Early Termination group were dis-
charged to a nursing home or rehabilitation facility, com-
pared to 9% in the Completed group, and 6% in the De-
clined group (P=.002). There was no significant difference
in AMPAC score between groups on admission (median of
20, 19, 19 for Completed, Declined, Early Termination re-
spectively; P=.86) or at discharge (median of 22, 22, 20,
for Completed, Declined, Early Termination respectively; P
=.34; Table 1).

ACE group distribution did not vary significantly among
races (P=.104). Initial AMPAC scores on admission between
racial groups showed no statistical difference (P=.79) and fi-
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Table 1. Baseline Characteristics and Results of the Geriatric Inpatient Study Population by Participation Group

Overall Completed Early Termination Declined Pvalue
(N=99) (n=69) (n=13) (n=17)
No. (%) No. (%) No. (%) No. (%)
Age, years? 73.1(67.7,79.9) 72.2(67.5,79.8) 73.3(71.6,79.2) 76.7(70.4,81.1) 75
Male 51(52%) 30 (44%) 5(39%) 16 (94%) <.001
Race .10
Asian 48 (49%) 38 (55%) 3(23%) 7 (41%)
NHPI 19 (19%) 14 (20%) 3(23%) 2(12%)
White, Black, Not Reported 32(32%) 17 (25%) 7 (54%) 8(47%)
Length of stay, days? 4.08(2.92, 6.36) 3.90(2.77,5.77) 9.89(4.95,13.1) 4.00(3.00, 6.00) .003
ACE duration, days? 1.95(0.95,3.28) 2.18(1.27,4.22) 1.95(1.24,3.82) 0(0,0) A7
AMPAC at admission? 20.0(17.0,22.0) 20.0(17.0,22.0) 19.0(16.0,22.0) 19.0(18.0,22.0) .86
AMPAC at discharge? 22.0(19.0,23.0) 22.0(20.0,23.0) 20.0(19.0,23.0) 22.0(19.0,23.0) .39
AMPAC difference? 1.00 (0, 3.00) 1.00 (0, 3.00) 0(-2.00, 3.00) 1.00 (0, 3.00) .34
Discharge disposition .002
Home 83 (84%) 62 (90%) 6(46%) 15 (88%)
Nursing home or rehabilitation facility 11(11%) 6(9%) 4(31%) 1(6%)
Expired or AMA 5(5%) 1(1%) 3(23%) 1(6%)
ACE: Acute Care for Elders, AMA: Against Medical Advice, AMPAC: Activity Measure for Post-Acute Care, NHPI: Native Hawaiian or Pacific Islander

aValues are median (25%ile, 75%ile)

Table 2. Baseline Characteristics and Results of the Geriatric Inpatient Study Population by Race

White, Black or

Asian NHPI Not reported Overall Pvalue

(n=48) (n=19) (n=32) (N=99)

No. (%) No. (%) No. (%) No. (%)
Age, years? 75.2(70.4,82.1) 68.6(62.5,71.3) 75.6(67.0,79.7) 73.1(67.7,79.9) .003
Male 24 (50%) 10 (53%) 17 (53%) 51(52%) .96
ACE Group .10
Completed 38 (79%) 14 (74%) 17 (53%) 69 (70%)
Declined 7 (15%) 2(11%) 8(25%) 17 (17%)
Early Termination 3(6%) 3(16%) 7 (22%) 13(13%)
Length of stay, days? 3.82(2.51,4.97) 4.86(3.75,6.75) 5.27(3.49,10.2) 4.08(2.92,6.52) .033
ACE duration, days? 1.80(0.985, 3.20) 2.30(1.33,4.18) 1.35(0.000521, 3.69) 1.95(0.950, 3.28) .34
AMPAC at admission?@ 20.0(18.0,22.0) 20.0(17.0,23.5) 19.5(17.0,22.0) 20.0(17.0,22.0) 79
AMPAC at discharge? 22.0(19.0,23.0) 23.0(20.0,24.0) 22.0(19.8,23.0) 22.0(19.0,23.0) 42
AMPAC difference? 1.00 (0, 3.00) 1.00 (0, 6.00) 1.00 (0, 3.00) 1.00 (0, 3.00) 73
Discharge disposition .32
Home 40 (83%) 17 (90%) 26 (81%) 83 (84%)
Nursing home or rehabilitation
facility 6(13%) 0(0%) 5(16%) 11(11%)
Expired or AMA 2 (4%) 2(11%) 1(3%) 5(5%)

ACE: Acute Care for Elders, AMA: Against Medical Advice, AMPAC: Activity Measure for Post-Acute Care, NHPI: Native Hawaiian or Pacific Islander

aValues are median (25%ile, 75%ile)

nal AMPAC prior to discharge also did not show any statis-
tical difference (P=.42). Home discharges were not signifi-
cantly different across race: 83% Asian, 90% NHPI and 81%
White or other race (P=.32).

Post-hoc statistical analysis using Kruskal-Wallis Test
was conducted to compare the LOS among enrollment
groups within the Asian and NPHI subpopulations. Asians
had shorter median LOS in the Completed group compared
to the Early Termination group (P=.030), but there was no

significant LOS difference among enrollment groups in the
NPHI population. (Table 3, Table 4).

Discussion

The incorporation of Asian and NHPI individuals into geri-
atric research is an unmet need in the literature.15:16 To
the best of current evidence, no studies to date have fo-
cused on deconditioning and rehabilitation in an Asian and
NHPI population, with only 1 registry study focusing on de-
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Table 3. Subgroup Analysis Comparison of LOS Among Asian and NPHI Patients

race test statistic P-value
Asian Kruskal-Wallis 5.33 .069
NHPI Kruskal-Wallis .18 91
LOS: length of stay, NHPI: Native Hawaiian or Pacific Islander
Table 4. Subgroup Analysis Comparison of LOS Among Asian and NPHI by ACE Group
race comparison z Pvalue?
Asian Completed - Declined 719 .23
Asian Completed - Early Term -2.10 .035
Asian Declined - Early Term -2.25 .035
NHPI Completed - Declined .369 71
NHPI Completed - Early Term -166 43
NHPI Declined - Early Term -421 >.99

LOS: length of stay, NHPI: Native Hawaiian or Pacific Islander
aKruskal-Willis Test

mentia in this population.1” Major trials and systematic re-
views studying the impact of inpatient geriatric units have
largely neglected these populations. In every study evalu-
ating dedicated inpatient geriatric units, NHPI were not in-
cluded among the race categories. For example, the land-
mark study conducted by Landefeld et al in 1995 evaluating
one of the first dedicated inpatient geriatric units only en-
rolled White or Black individuals. More recent clinical trials
by Flood et al and Conunsell et al published in 2013 and
2015 respectively enrolled cohorts composed of 99-100%
Black or White patients.>818 Despite their proven benefits
for White and Black patients, there are multiple cultural
and socio-economic factors that make untested extrapola-
tion of these results to Asians and NHPI inappropriate.

Previous randomized clinical trials and meta-analyses
have demonstrated the benefit of Geriatric Evaluation and
Management Units (GEMU) on functional status.1%20 How-
ever, the current study did not find a significant difference
in AMPAC scores on admission or discharge among ACE
groups. This may be attributed to the inclusion criteria of
an AMPAC score of 18 or greater, which limits this study
population to patients with higher baseline functional sta-
tus, in addition to the enrollment period being limited to
only 16 weeks.

The overall findings suggest that completion of the ACE
protocol may be associated with reduced LOS among Asian
populations. This observation appears to be primarily dri-
ven by the significant difference in LOS between the Early
Termination group and the Completed/Declined groups
within the Asian subpopulation identified in the subgroup
analysis. In this study, NHPI patients had a longer LOS
compared with Asian patients and were admitted to the
geriatric unit at a significantly younger mean age, which
may indicate a generally less healthy population that is
less responsive to the potential effects of the ACE protocol.
Given the small sample size of this study, events such as
death or discharge against medical advice in the Early Ter-
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mination group may have disproportionately influenced
group-level LOS differences. This may partly explain the
absence of a clear difference in LOS across the NHPI en-
rollment groups. In contrast, Asian patients had the short-
est LOS and a higher mean age at admission compared
with NHPI patients. The ACE protocol may therefore have
had a greater observable impact among Asian patients who
completed the program compared with those who termi-
nated participation early. Alternatively, unmeasured con-
founding factors or comorbidities may have resulted in the
Early Termination group representing an inherently less
healthy population, thereby contributing to the observed
higher LOS.

NHPI participants in this study were enrolled into the
ACE program at a younger age compared to other racial
groups. Previous studies suggest that NHPI patients expe-
rience functional limitations at a younger age, and demon-
strate earlier evidence of epigenetic aging compared to
Whites and Asians.#2! Unstable financial resources, limited
access to housing, and poor social support often challenge
these populations and are associated with decreased rate of
functional recovery and successful rehabilitation following
hospitalization.22 These social determinants lead to dispro-
portionately higher rates of disability in managing activ-
ities of daily living, more severe declines in function and
cognition after acute illnesses, and higher rates of hospi-
talization at younger ages, thus prompting more urgent en-
rollment into preventative rehabilitation programs.23 The
current data provide valuable targets for multidisciplinary
team members to focus increased attention and sensitivity
toward these populations.

This study has several limitations. First, the small sam-
ple size limits the generalizability of the findings and the
precision of subgroup analyses. Second, comparing patients
who completed the ACE program with those who withdrew
early or were transferred to another unit, rather than using
randomized groups, introduces potential confounding bias.
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Patients who withdrew or were transferred may have had
more severe illness at admission, which could have con-
tributed to the longer LOS observed in the Early Termina-
tion group. Conversely, the similar LOS and rates of home
discharge between the Completed and Declined groups may
reflect baseline differences in patient characteristics. Pa-
tients in the Declined group may have had milder illness at
admission and therefore perceived less benefit from partic-
ipation in the ACE program. An imbalance in distribution
by sex was also observed, with a higher proportion of male
patients in the Declined group. The reason for this differ-
ence is unclear but may reflect demographic characteristics
of the source population or potential differences in health-
seeking behaviors. Additionally, the intervention period
lasted only 16 weeks, which is shorter than in prior studies
(around 6 months to 1 year) and may have limited the abil-
ity to detect significant effects.> Finally, chronic medical
conditions and social determinants of health were not ad-
justed for at baseline, which may have introduced addi-
tional selection bias. Future studies may further evaluate
potential confounding from socioeconomic factors, more
detailed ethnic subgroup classifications, and immigration
status.

This pilot study provides insight to the effects of spe-
cialized inpatient geriatrics units among Asian Americans
and NHPI people. The findings of this study bring insight
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to the efficacy of this intervention in Asians and NHPI,
a patient population that is frequently underrepresented
in research.24 The ACE protocol may be associated with
shorter hospital LOS and increased rates of home-discharge
for this diverse patient population. Further research utiliz-
ing larger patient samples, as well as randomization and
control groups are warranted to better assess the protocol’s
long-term impact on discharge outcomes.
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