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BACKGROUND: With emerging global payment struc-
tures, medical systems need to understand longer-term
impacts of care transition strategies.

OBJECTIVE: To determine the effect of a care transition
program using patient navigators (PNs) on health service
utilization among high-risk safety-net patients over a
180-day period.

DESIGN: Randomized controlled trial conducted October
2011 through April 2013.

PARTICIPANTS: Patients admitted to the general medi-
cine service with >1 readmission risk factor: (1) age > 60;
(2) in-network inpatient admission within prior 6 months;
(3) index length of stay > 3 days; or (4) admission diagno-
sis of heart failure or (5) chronic obstructive pulmonary
disease. The analytic sample included 739 intervention
patients, 1182 controls.

INTERVENTIONS: Through hospital visits and 30 days of
post-discharge telephone outreach, PNs provided coaching
and assistance with medications, appointments, transpor-
tation, communication with primary care, and self-care.
MAIN MEASURES: Primary outcomes: (1) hospital-based
utilization, a composite of ED visits and hospital admis-
sions; (2) hospital admissions; (3) ED visits; and (4) outpa-
tient visits. We evaluated outcomes following an index dis-
charge, stratified by patient age (> 60 and < 60 years), using
a 180-day time frame divided into six 30-day periods.
KEY RESULTS: The PN program produced starkly differ-
ent outcomes by patient age. Among older PN patients,
hospital-based utilization was consistently lower than con-
trols, producing an 18.7% cumulative decrease at 180 days
(p = 0.038); outpatient visits increased in the critical first
30-day period (p = 0.006). Among younger PN patients,
hospital-based utilization was 31.7% (p = 0.038) higher at
180 days, largely reflecting sharply higher utilization in the
initial 30 days (p = 0.002), with non-significant changes
thereafter; outpatient visits experienced no significant
changes.
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CONCLUSIONS: A PN program serving high-risk safety-
net patients differentially impacted patients based on age,
and among younger patients, outcomes varied over time.
Our findings highlight the importance for future research
to evaluate care transition programs among different sub-
populations and over longer time periods.
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INTRODUCTION

The 30-day readmission rate has become the benchmark qual-
ity measure used to evaluate hospital-to-home transitional
care; it has been adopted by the National Quality Forum'
and is publicly reported by the Centers for Medicare and
Medicaid Services.” The focus on 30-day readmissions gained
initial traction in studies linking the quality of transitional care
and early hospital readmissions;>* more recently, randomized
trials have demonstrated that some early readmissions are
preventable with improved inpatient and post-discharge
care.”’ The current widespread use of the 30-day readmission
rate reflects its value in assessing the short-term impact of
readmission reduction interventions in specific populations of
patients.”

Focusing solely on 30-day outcomes, however, has
limitations. First, the quality benefits of short-term inter-
ventions such as improved medication management,
higher rates of outpatient follow-up, and reduced near-
term readmissions may not be sustained over time. To
truly improve patient care, readmissions must not simply
be deferred beyond a 30-day accounting window, but
rather long-term decreases in hospital-based utilization
and better connection to outpatient care must result.
Second, most 30-day readmission analyses consider only
one discharge per patient, minimizing the effect of high
utilizers who make an oversized contribution to long-
term hospital-based utilization. For example, in Massa-
chusetts, just 7% of frequently hospitalized patients were
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responsible for 25% of all medicine or surgery discharges
over a l-year period.” Thus, for payers (public and pri-
vate) or hospital administrators responding to intensified
pressures to control long-term medical costs, fully ac-
counting for all utilization within and beyond the 30-
day post-discharge period is essential.

We conducted a randomized controlled trial using hospital-
based community health workers (CHWSs) as patient naviga-
tors (PNs) to provide assistance for 30 days to high-risk
general medicine patients transitioning from hospital to home.
In prior work, we used a standard analytic approach to evalu-
ate the effects of the PN intervention on 30-day readmission
rates after an index discharge.'® However, the PN program
design was distinctive in that PNs provided transitional sup-
port to patients after each qualifying medicine service admis-
sion over the entire study period; patients admitted multiple
times received multiple “doses” of the 30-day PN intervention.
Thus, the PN program was intentionally structured as a “real-
life” care transition program might function.

In this paper, we analyze intervention impacts on all
hospital-based care (emergency department [ED] visits and
hospital admissions) and outpatient appointments over a 180-
day period. We also report results in the six successive 30-day
periods within this 180-day time frame in order to examine
changes in observed effects over time. While 30-day measures
assess an intervention’s ability to prevent near-term
readmissions, the 180-day perspective evaluates whether an
intervention, when implemented as a sustained readmission
reduction program, can benefit a defined patient population
over a prolonged period.

METHODS
Study Setting, Participants, and Randomization

Our study setting and design have been described previous-
ly."” We targeted hospitalized patients within Cambridge
Health Alliance (CHA), an academic public safety-net system
with an ethnically and linguistically diverse population. CHA
is an integrated healthcare provider comprising two hospitals,
three EDs, and 10 community health centers.

Enrollment took place from October 2011 through April
2013. Eligible community-dwelling patients with a primary
care provider (PCP) within CHA were randomized to the
intervention or control group during their first CHA medicine
service observation or inpatient admission. Eligible patients
had at least one of five readmission risk factors, identified in
previous studies'' "> and in CHA historical data: (a) age > 60;
(b) admission to CHA’s medicine, surgery, or psychiatry ser-
vice within the past 6 months; (c) index length of stay
(LOS) > 3 days; (d) admission diagnosis of heart failure or
(e) chronic obstructive pulmonary disease. In contrast to most
care transition studies, our eligible population included non-
English speakers and patients who were homeless, left against

medical advice, had a diagnosis of dementia, or were
discharged to a skilled nursing facility (SNF).

Our randomization scheme allowed PNs to specify the
number of intervention patients to enroll each day in order to
maintain a daily census of 30-35 patients per full-time PN. A
computer algorithm randomly assigned the PN-specified num-
ber of eligible patients to the intervention group and the
remaining eligibles to controls. Patient assignment to interven-
tion or control remained constant throughout the study period.

After randomization, discharge from the medicine service
to home or to SNF was considered a “qualifying” discharge,
i.e., intervention patients were eligible to receive PN services.
Patients transferred from medicine to another service (e.g.,
psychiatry or surgery), a non-network hospital, long-term care,
or law enforcement, or who were discharged from non-
medicine services (e.g., surgery or psychiatry), were ineligible
to receive PN support; however, all such discharges were
included in our hospital-based utilization outcome measure.
The trial ended after the PNs had completed their pre-specified
period of effort.

Our study was powered to evaluate 30-day readmissions
following an index qualifying discharge.'® As previously de-
scribed, the stratified analysis, revised early in the study,
reflects the strikingly different risk profiles of patients over
and under age 60, potentially affecting response to the
intervention. '’

The institutional review boards of Cambridge Health Alli-
ance and Harvard Pilgrim Health Care approved the study as
quality improvement and low risk to patients, waiving the
requirement for signed consent.

Control and Intervention Groups

Control patients received CHA’s usual inpatient, transitional,
and outpatient care. Intervention patients received enhanced
transitional support over each qualifying 30-day post-
discharge period. During the hospitalization, PNs visited with
intervention patients and families to establish rapport, describe
the PN program, assess post-discharge needs, highlight the
importance of post-discharge engagement, and schedule the
first post-discharge PN call. After discharge, via weekly tele-
phone contacts, the PNs helped arrange transportation to out-
patient appointments, addressed barriers to obtaining or taking
medications, identified patients’ concerns and facilitated com-
munication with PCP offices, reassessed patients’ home care
needs and made connections to services, assisted with health
insurance problems, and supported patient self-management.
Intervention patients received the same PN services after each
subsequent qualifying discharge.

Study Data and Outcome Measures

Study data were extracted from the CHA EMR for 180 days
after the index discharge. There were four primary pre-
specified outcome measures, all tracking exclusively in-
network data: (1) hospital-based utilization, a composite of
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ED visits and hospital admissions (observation or full) to any
service (medical, surgical, or psychiatric); (2) hospital admis-
sions; (3) ED visits; and (4) outpatient visits. In a prior anal-
ysis, the PN intervention produced markedly different short-
term outcomes for patients over and under age 60'°—we
continue using the same stratification by patient age to evalu-
ate longer-term effects. A secondary exploratory analysis
evaluates the effect of behavioral health (BH) conditions
(mental health or substance use disorder) on our primary
outcomes.

We performed an intention-to-treat analysis; all randomized
patients were included except those who died during their
index admission. We censored patients if their 180-day
follow-up periods extended beyond the end of the trial. With
no way of ascertaining deaths in the community or patients
lost to follow-up, we included all study patients for the 180-
day duration following their index discharge or until the end of
the trial.

To adjust for residual imbalances in characteristics between
randomized groups, we estimated a propensity score that re-
flects the likelihood of assignment to the PN group using
demographic and baseline clinical characteristics including gen-
der; race (white/non-white); English speaking; number of ED
visits and admissions in the 6 months preceding the index
admission; history of substance abuse, BH diagnoses, or de-
mentia; Charlson score; LOS over 2 days, and index admission
hospital. We used the resulting propensity scores to create
inverse probability weights, used in all subsequent analyses.
All analyses are stratified by age > 60 or < 60 years. We
compared baseline characteristics of intervention and control
groups using chi-square tests, #-tests, and non-parametric tests.'®

We used population-level general estimating equation (GEE)
models with a negative binomial distribution and inverse prob-
ability weights to model outcome rates; the negative binomial
distribution''® was selected to adjust for overdispersion of the
data."” Because some patients were censored, our models also
adjust for number of days contributed in each 30-day period by
individual patients using offsets.'’

We estimated the differences in rates in each period by
calculating the adjusted differences between intervention and
control groups and their confidence intervals, setting all other
variables in the models to their average values. To display
cumulative differences over the 180-day period, we summed
the 30-day adjusted differences between groups and used the
delta method to calculate the confidence intervals of the
summed differences. All analyses were conducted using Stata
version 12 software (StataCorp LP, College Station, TX,
USA).

RESULTS
Participant Characteristics

Of 12,488 first admissions to a medicine service during the
study period, 1937 met study eligibility criteria. After

excluding 16 deaths during the index admission, the analytic
sample included 739 intervention patients and 1182 controls
(Fig. 1). Of these, 597 (80.8%) PN patients and 771 (65.2%)
control patients provided the full 180 days of follow-up data.
The intervention group’s higher rate of 180-day follow-up is
primarily due to the greater number of controls enrolled near
the trial end, when the available PN effort had declined.

The overall study population was diverse in race and lan-
guage, mostly publicly insured, with a high burden of BH
conditions. Randomization elicited comparable intervention
and control patients in both age groups, with exceptions as
noted (Table 1 and eTable 1-online). Over the 180-day follow-
up period, 482 patients received the PN intervention only
once, 132 patients twice, and 66 patients three or more times
following qualifying discharges (data not shown).

Outcomes

Among older PN patients, aged > 60 years, there was a
cumulative reduction of 0.21 hospital-based encounters per
patient at 180 days, a decrease of 18.7% (p = 0.038; Table 2).
Hospital-based encounters were lower in the PN group than in
controls in every 30-day period (Fig. 2 and eTable 2-online).
The cumulative difference in hospital admissions at 180 days
was not significant (p = 0.188), although admissions were
non-significantly lower in the older PN group in four of the
six 30-day periods. The cumulative difference in ED visits
trended towards significance (p = 0.09), with fewer ED visits
in the older PN group in all six 30-day periods. The cumulative
difference in outpatient visits was not significant (p = 0.197),
although outpatient visits in the older PN group were signifi-
cantly higher in the 30 days following the index discharge
(p = 0.006) and non-significantly higher during all subsequent
30-day periods.

Randomized Patients
N= 1937

Control Group
N=1190

Patient Navigator Group
N=747

Died before Index Died before Index

Discharge (N=8) Discharge (N=8)

Analytic sample
N=739

Analytic sample
N= 1182

Follow-up Period Follow-up Period

180 days <180 days 180 days <180days
N= 597 N=142 N=771 N=411
[79.9%] [19.0%] [64.8%] [34.5%]

Figure 1 Flow diagram of patient participation.
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Table 1 Baseline Characteristics of the Study Sample by Intervention Group and Age Group
Characteristics of randomized patients Age 60+ years Age < 60 years
PN Control PN Control
(N = 545) (N = 1788) p-value (N =19%4) (N =394) p-value

Age at index discharge, mean (SD) 74.5 (9.8) 75.1 (9.4) 0.2786 46.2 (9.6) 45.7 (10.8) 0.5906
Female, n (%) 315 (57.8) 483 (61.3) 0.2005 95 (49) 205 (52) 0.485
Language, n (%) 0.6388 0.4153

English 330 (60.6) 480 (60.9) 153 (78.9) 302 (76.6)

Portuguese 88 (16.1) 109 (13.8) 19 (9.8) 30 (7.6)

Spanish 40 (7.3) 64 (8.1) 12 (6.2) 38 (9.6)

Other 87 (16) 135 (17.1) 10 (5.2) 24 (6.1)
Race, n (%) 0.6346 0.8829

White 349 (64) 485 (61.5) 113 (58.2) 241 (61.2)

Black 81 (14.9) 129 (16.4) 25 (12.9) 44 (11.2)

Hispanic 54 (9.9) 91 (11.5) 41 (21.1) 82 (20.8)

Other 61 (11.2) 83 (10.5) 15 (7.7) 27 (6.9)
Health insurance type, n (%) 0.8204 0.6302

Medicare 240 (44) 351 (44.5) 5(2.6) 13 (3.3)

Medicaid 91 (16.7) 131 (16.6) 95 (49) 185 (47)

Dual Medicare & Medicaid 127 (23.3) 195 (24.7) 48 (24.7) 83 (21.1)

Health Safety Net* 58 (10.6) 79 (10) 27 (13.9) 61 (15.5)

Commercial/other 29 (5.3) 32 4.1) 19 (9.8) 52 (13.2)
Weighted Charlson score, mean (SD) 14 (1.5) 1.2 (1.5) 0.1129 0.8 (1.4) 0.8 (1.4) 0.9344
Chronic behavioral health issues

Psychiatric dx before or at index,” n (%) 242 (44.4) 370 (47) 0.3582 133 (68.6) 272 (69) 0.9061

Substance abuse (SA) before or at index,t n (%) 96 (17.6) 166 (21.1) 0.119 110 (56.7) 242 (61.4) 0.2722

Psychiatric dx or SA before or at index, n (%) 280 (51.4) 433 (54.9) 0.1985 151 (77.8) 315 (79.9) 0.5522

Dementia, n (%) 57 (10.5) 85 (10.8) 0.8486 27 (13.9) 56 (14.2) 0.9229
Qualifying risks of readmission

Age 60+ years, n (%)

Index admission LOS > 3 days, n (%) 256 (47) 402 (51) 0.1467 116 (59.8) 283 (71.8) 0.0033

Admission(s) at CHA, past 6 months, 1 (%) 87 (16) 122 (15.5) 0.8123 127 (65.5) 197 (50) 0.0004

Admissions at CHA, past 6 months, mean (SD) 0.2 (0.7) 0.2 (0.7) 0.9656 1.1 (1.3) 0.8 (1.2) 0.0019

COPD?®, n (%) 43 (7.9) 41 (5.2) 0.0472 15 (7.7) 28 (7.1) 0.7842

Heart failure’, n (%) 41 (7.5) 47 (6) 0.2599 7 (3.6) 7 (1.8) 0.1708
Index length of stay, mean (SD) 3.1 (2.5) 3.6 (4) 0.0011 42 (4) 54.9) 0.0499
Discharge against medical advice, n (%) 4 (0.7) 5 (0.6) 0.8275 8 4.1 11 (2.8) 0.3905
CHA hospital-based care, past 6 months, n (%) 204 (37.4) 299 (37.9) 0.8493 163 (84) 292 (74.1) 0.0069
CHA hospital-based care, past 6 months, mean (SD) 0.8 (1.5) 0.8 (1.5) 0.7751 32 4.1) 2.3 (3.5) 0.0124
ED visits, past 6 months, n (%) 154 (28.3) 242 (30.7) 0.3351 114 (58.8) 225 (57.1) 0.7023
ED visits, past 6 months, mean (SD) 0.5 (1.3) 0.5 (1.2) 0.7125 2.1 3.7) 1.5 (2.9) 0.0765
Outpatient visits, previous 30 days, n (%) 356 (65.3) 498 (63.2) 0.4271 128 (66) 261 (66.2) 0.9492
Outpatient visits, previous 30 days, mean (SD) 1.3(1.4) 1.3 (1.5) 0.8076 1.5 (1.7) 1.6 (2.1) 0.3781

COPD chronic obstructive pulmonary disease

*Health Safety Net is a Massachusetts state program for uninsured patients
Based on ICD-9 discharge codes 290-302.9 and 306-319

{Based on ICD-9 discharge codes 303—-305.93
“Based on primary admission diagnosis

Table 2 Cumulative Differences in Rates of Outcomes (PN — Control) at 180 Days, by Age Group and Diagnosis of Behavioral Health

Conditions*
Age 60+ years Age < 60 years
Difference % p-value Difference % Change p-value
[95% CI] Change [95% CI]
All patients n=1333 n =588
Hospital-based utilization —0.21 [-0.41, —0.01] -18.7% 0.038 0.79 [0.14, 1.45] 31.7% 0.017
Admissions —0.07 [-0.18, 0.03] —12.6% 0.188 0.29 [0.04, 0.55] 41.0% 0.024
Outpatient visits 0.44 [-0.23, 1.11] 6.8% 0.197 0.85 [-0.46, 2.17] 10.6% 0.202
Patients with behavioral Health Issues n="713 n =466
Hospital-based utilization —0.24 [-0.51, 0.02] —18.9% 0.069 0.91 [0.12, 1.69] 32.6% 0.024
Admissions —0.02 [-0.19, 0.14] -3.7% 0.776 0.35 [0.04, 0.66] 45.4% 0.025
Outpatient visits 0.38 [-0.59, 1.35] 6.1% 0.438 0.67 [-0.82, 2.16] 8.2% 0.381
Patients without behavioral Health Issues n =620 n=122
Hospital-based utilization —0.13 [-0.40, 0.13] —15.4% 0318 0.18 [-0.59, 0.95] 13.5% 0.649
Admissions —0.10 [-0.22, 0.03] -21.1% 0.141 0.01 [-0.34, 0.37] 2.6% 0.943
Outpatient visits 0.62 [-0.29, 1.52] 9.2% 0.182 0.53 [-1.76, 2.83] 6.6% 0.648

*Adjusted for gender, language, race, comorbidities, chronic behavioral health issues, pre-randomization CHA admissions and ED visits, index
admission length of stay, and hospital (Whidden vs. Cambridge). Cumulative differences represent the sum of the difference PN minus control in each
30-day period cumulated over the 180-day study window
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Age 60 or greater

Under age 60

=@ -Ctrl (n=788) ==o—PN (n=545)

Age 60 or greater

1 2 3 4 5

= - Ctrl (n=394) == PN (n=194)

Under age 60

3
—e@ -Ctrl (n=788) =—o—PN (n=545)

Age 60 or greater

5
—= -Ctrl (n=394) —=— PN (n=194)

Under age 60

1 2 3 4 5
—e -Ctrl (n=788) =e=PN (n=545)

1 2 3 4 5
—® -Ctrl (n=394) == PN (n=194)

Figure 2 Rates of 30-day outcomes—sum of events per person per 30-day period.
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Among younger PN patients, aged < 60 years, there was a
cumulative increase of 0.79 hospital-based encounters
(31.7%, p = 0.017) per patient at 180 days, largely reflecting
sharply higher utilization (p = 0.002) in the PN group in the
initial 30-day period, with smaller, non-significant increases in
subsequent 30-day periods. The cumulative difference in hos-
pital admissions at 180 days was an increase of 41.0%
(p = 0.024); again, largely reflecting the significantly higher
admissions (p = 0.002) in the younger PN group in the initial
30-day period, with smaller non-significant increases ob-
served in four of the subsequent five 30-day periods. The
cumulative difference in ED visits was not significant
(p = 0.146), although the PN group had increased visits in
five of the six 30-day periods. The cumulative difference in
outpatient visits was also not significant (p = 0.202).

To better understand the paradoxical increases in hospital-
based utilization among younger patients, we performed
hypothesis-generating analyses. Among younger patients with
baseline BH issues, there was a cumulative increase in
hospital-based encounters of 32.6% (p = 0.024) at 180 days,
largely reflecting the significantly higher utilization
(p = 0.006) in the PN group in the initial 30-day period
(Fig. 3 and eTable 2-online). In contrast, among younger
patients without BH issues, hospital-based utilization was
similar between the intervention and control groups through-
out the 180-day follow-up period (p = 0.649). Among older
patients, the presence of baseline BH issues had no consistent
relationship to the intervention effect on hospital-based
encounters.

Finally, we tested the sensitivity of our results to differential
length of follow-up by limiting the sample to subjects with
180 days of follow-up; the findings were consistent with our
main results (data not shown).

DISCUSSION

The PN program used hospital-based CHWs to improve tran-
sitional care for high-risk general medicine patients after an
index admission and all subsequent medicine service
readmissions. The program employs well-accepted strategies,
including initial in-person PN—patient interaction, and close
collaboration between PNs and patients’ primary care teams.*’
Our extended 180-day analytic time frame provides a robust
assessment of programmatic impact on utilization, including a
comprehensive measure of hospital-based utilization that
tallies ED visits and hospital admissions to any service, there-
by fully reflecting the contribution of high utilizers. The 180-
day findings, similar to our previously reported 30-day re-
sults,'? are differentiated by patient age. However, the extend-
ed analytic window allows firmer conclusions about program
effects in the older population, while raising new questions
about the younger cohort. Additionally, our age-stratified
analysis demonstrates how varying intervention responses
may emerge.

Among older patients, the program was associated with a
statistically significant decline in hospital-based utilization at
180 days, with decreases in each 30-day post-index period.
For every five patients assigned to the PN program, one
hospital-based encounter was prevented over 180 days. While
decreases in ED visits were the main driver of reduced
hospital-based care, smaller decreases in hospitalizations also
contributed to the significant reduction of the composite
measure.

These results reflect the combined effect of multiple PN
doses (for patients having more than one medicine service
readmission) and the potential sustained effects of any earlier
dose. The PNs successfully directed older patients back to
outpatient providers during the critical 30-day post-discharge
period, which may have averted the need for further hospital-
based care. In summary, the durability of the response to the
PN intervention, an 18.7% decrease in hospital-based utiliza-
tion over 180 days, may make the use of low-cost CHWs a
compelling option for those seeking to reduce avoidable high-
cost medical care in older high-risk patients.

Among younger patients, the PN program produced signif-
icant increases in hospital-based utilization; for every five
patients assigned to the PN program, two additional hospital-
based encounters occurred over 180 days. Such paradoxical
findings are not unique; care transition interventions have
resulted in readmission increases of up to 96% among high-
risk inpatients, including those on a psychiatric-substance
abuse unit,”’ medically complex Veterans Affairs patients,”
younger general medicine patients,”® and patients with heart
failure.”*

However, our longer-term analysis revealed that large initial
increases in utilization among younger patients were followed
in later 30-day periods by more modest increases, with essen-
tially no differences from controls in the final 60 days. There
are several possible explanations for this pattern of decreasing
utilization. First, the PN program is designed to increase
access to care, which may lead to increased utilization to
address unmet health needs.”> Once needs are met, utilization
may diminish and stabilize.”>*® Alternatively, utilization may
have decreased because PNs were unable to sustain patient
engagement.

Second, while the PN program sought to increase timely
post-discharge outpatient care, such increases were not seen
among younger patients. Interestingly, many younger patients,
particularly those with significant BH issues, use the ED as a
source of their primary care,”’ >’ often based on the belief that
hospital-based care is of higher quality’’; notably, 38.3% of
younger PN patients had two or more ED visits in the 6 months
prior to their index admission. Thus, as the PN guides younger
patients back to their primary site of care, some return to the
ED, where readmission becomes more likely. Third, the higher
rate of prior admissions among younger PN-assigned patients
might indicate that they were at higher risk for hospitalization.
Finally, our exploratory analyses indicate that active BH issues
may have been the driving force in increased hospital-based
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Figure 3 Rates of 30-day outcomes in patients aged < 60 years—sum of events per person per 30-day period.
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utilization among younger PN patients. With limited mental
health resources, including restricted hours of outpatient ser-
vice, hospital-based care may be the only expedient option.”'

Our analysis has several limitations. First, only medi-
cine service discharges received navigation. If patients had
received navigation after discharges from any service, the
magnitude of change in hospital utilization might have
been greater. Second, the 180-day time frame gives an
important longer-term vantage point. While results in the
older population are stable over time, results for younger
patients are not, suggesting that examining a time frame
longer than 180 days might provide further clarity, espe-
cially for patients with complex psychosocial issues.
Third, lacking access to claims data, we captured only
in-network admissions. We anticipated that out-of-
network admissions, estimated to be 20%,32 would occur
equally between intervention and control groups. Howev-
er, a positive experience with a PN might encourage
patients to preferentially select a CHA hospital for subse-
quent care; if this is true, our results might understate
reductions in hospital-based utilization among older pa-
tients, while overstating increases in the younger popula-
tion. Fourth, our analysis cannot provide definitive expla-
nations for the divergent findings between age groups. We
believe that the PN program helped patients receive need-
ed post-discharge care—outpatient care for older patients
and hospital-based care for younger patients. It is unlikely
that PN activities led to unnecessary admissions for youn-
ger patients, since RNs and MDs made all medical deci-
sions. However, alternative outpatient services specifically
addressing BH issues might have prevented some
hospital-based utilization among younger patients. Fifth,
older PN patients had a shorter index LOS than controls,
raising the possibility that hospitalists were comfortable
discharging PN patients sooner, knowing that additional
home support was available. If earlier discharge increased
the likelihood of readmission, then decreased
readmissions among older patients may have been under-
stated. Finally, our study occurred within a single health
system serving a largely publicly insured safety-net pop-
ulation; further validation would be required before gen-
eralizing to other settings.

CONCLUSION

A 180-day utilization analysis provides an important com-
plement to 30-day readmission measures. While the 30-
day measure quantifies the effectiveness of a care transi-
tion intervention, our 180-day measure seeks to quantify
the effectiveness of a care transition program. Older pa-
tients demonstrated consistent decreases in hospital-based
utilization over 180 days, coupled with initial increases in
outpatient care; younger patients showed large initial in-
creases in hospital-based utilization that moderated over

time, without changes in outpatient care. The dynamic
nature of our results over the 180-day period, especially
among younger patients, highlights the importance of
examining longer-term trends. Indeed, with the prolifera-
tion of global payment programs, there will be great
interest in future research that quantifies longer-term out-
comes in order to identify high-quality cost-effective tran-
sitional care strategies.
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