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Purpose. Recent evidence suggests that improving the transitional
care process may reduce 30-day readmissions and hospital length of
stay (LOS). The objective of this study was to evaluate the impact of a
pharmacist-led transitions-of-care (TOC) program on 30- and 90-day all-
cause readmissions and LOS for patients discharged from the hospital
acute care setting.

Methods. A retrospective cohort study was conducted using a difference-
in-difference (DID) approach. Patients who were at least 18 years old with
any of the following primary diagnoses were included: acute myocardial
infarction, chronic obstructive pulmonary disease, congestive heart failure
(CHF), and pneumonia. Outcome measures were all-cause 30- and 90-day
readmission and LOS for the index admission.

Results. From October 2013 through September 2017, 1,776 patients
were discharged from the intervention site, and 2,969 patients were dis-
charged from 3 control sites. Only 33.3% of eligible patients at the inter-
vention site actually received the intervention. The DID analysis showed
that the odds ratio (OR) for 30-day readmission was 0.65 [P = 0.035] at
the intervention site following TOC program initiation. The OR for 90-day
readmission was 0.75 [P = 0.070]. Among all diagnosis groups, the CHF
subgroup had the highest proportion of patients who actually received the
TOC intervention (57.2%). Within that CHF subgroup, the ORs for 30- and
90-day readmissions were 0.52 [P = 0.056] and 0.47 [P = 0.005], respec-
tively. The mean LOS did not change significantly in either analysis.

Conclusion. This pharmacist-led transitional care intervention was asso-
ciated with significantly decreased inpatient readmissions. The analysis
indicates that pharmacist interventions can significantly reduce 30-day re-
admissions for high-risk populations and 90-day readmissions in patients
with CHF.
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reventing hospital readmissions

has been identified as one of the key
areas where policy makers and stake-
holders can focus their efforts to re-
duce the United States’ ever-increasing
healthcare costs.! It is estimated that
approximately 27% of hospital readmis-
sions are potentially avoidable, which
translates into an estimated economic
burden of $25 billion to $45 billion

annually.?* The Hospital Readmissions
Reduction Program (HRRP) is one
policy aimed at reducing rising health-
care costs and improving both patient
care quality and outcomes. The HRRP, a
component of the 2012 Affordable Care
Act, requires the Centers for Medicare
and Medicaid Services to reduce inpa-
tient prospective payment system pay-
ments to those hospitals with excess
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readmissions. The excess readmis-
sion ratio is calculated as a separate
performance measure for each of the
following primary diagnoses: acute my-
ocardial infarction (AMI), heart failure
(HF), pneumonia, chronic obstructive
pulmonary disease (COPD), coronary
artery bypass graft (CABG) surgery,
and elective primary total hip and/or
total knee arthroplasty.® In response
to the establishment of these quality
measures, hospitals have implemented
significant efforts to improve their pro-
cess of care with the aim of reducing
the rate of readmissions. Recent lit-
erature suggests that improving the
transitions-of-care (TOC) process by
educating patients, coordinating with
postacute care providers, and reducing
medication-related complications
during an inpatient stay can reduce
30-day readmissions.5'

A health system of community hos-
pitals in northern California designed
a pharmacist-led TOC program that
focuses on improving and optimizing
drug therapy and implemented that
program at one of its sites in 2015. The
intervention aimed to maintain con-
tinuous, optimal medication therapy
during and after hospitalization by
incorporating strategies shown in the
literature to be effective plus additional
components identified as necessary by
the transitional care providers them-
selves. The purpose of this study was
to evaluate the real-world impact of
this TOC program on 30- and 90-day
readmissions and index admission
length of stay (LOS).

Methods

Study design. This was a ret-
rospective cohort study using hos-
pital electronic health records from
the intervention and control sites
spanning the period October 2013
through September 2017. Pre- and
postintervention outcome measures
were compared using a difference-
in-difference (DID) approach that
adjusted for time trends using neigh-
boring control hospitals within the
same health system that did not imple-
ment any similar intervention during
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KEY POINTS

¢ A pharmacist-led transition of
care (TOC) program effectively
lowered the 30-day readmis-
sions among adult patients
hospitalized for acute myo-
cardial infarction, chronic ob-
structive pulmonary disease,
congestive heart failure (CHF),
or pneumonia.

¢ Among the patients hospital-
ized for CHF, the TOC program
significantly decreased 90-day
readmissions.

* There was no difference in the
mean length of stay before and
after the intervention.

the study period but were otherwise
well matched for size, average acuity,
and other patient factors (Appendix A).

Subjects. The analysis cohort in-
cluded all patients who were at least
18 years of age and admitted with a
primary diagnosis of HF, AMI, pneu-
monia, or COPD during the study pe-
riod. These 4 conditions were selected
out of the 6 primary diagnoses sub-
ject to the HRRP based on the patient
population profile of the intervention
site, which did not perform any CABG
procedures and had few if any ortho-
pedic patients hospitalized for surgery
on-site. Patients were excluded if they
(1) died during the index hospitali-
zation, (2) were discharged against
medical advice, (3) were electively ad-
mitted, or (4) were both admitted and
discharged outside of the TOC program
hours (Monday through Friday 8 am to
5 pM). A CONSORT diagram showing
the number of patients who met our
inclusion and/or exclusion criteria
and the final sample size is shown in
Figure 1.

Intervention. The TOC program
was a multifaceted intervention aimed
at improving the outcome of patients’
medication therapy. The intervention
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incorporated the following specific
components: (1) identifying and cor-
recting drug-related issues upon ad-
mission, (2) continually monitoring
drug therapies for optimization
during a hospital stay, (3) preordering
postdischarge medications for patients
and resolving any insurance conflicts
prior to discharge to ensure uninter-
rupted therapy, (4) educating patients
upon discharge on medication ther-
apies and their follow-up appoint-
ments, if any, and (5) making follow-up
phone calls to address drug-related is-
sues, including barriers to medication
adherence, after discharge. The inter-
vention site was chosen from among
others because it had in place most of
the required elements to deploy the
TOC program promptly and efficiently.
Those elements included the necessary
pharmacist staffing and competency
levels plus other essential capabilities
such as medication reconciliation and
postdischarge follow-up.

At the intervention hospital, pa-
tients were eligible to receive the inter-
vention if they had a primary diagnosis
of congestive HF (CHF), AMI, pneu-
monia, or COPD. However, due to
limited resources and pharmacist avail-
ability, the intervention was not pro-
vided to every eligible patient. Patients
were therefore prioritized based on per-
ceived patient factors such as medica-
tion regimen complexity and comorbid
health conditions, leaving some eligible
patients in the intervention group un-
touched by the TOC program. Although
every effort was made to expose pa-
tients enrolled in the program to all 5
components of the intervention, some
participants did not receive all compo-
nents (eg, because the patient could not
be reached by phone after being dis-
charged). Nonetheless, patients were
considered as having received the in-
tervention if they were touched by any
of the 5 components.

Outcome measures. The pri-
mary outcome measures were all-cause
30-day and 90-day hospital readmis-
sions following the index hospitaliza-
tion. The 90-day hospital readmission
measure was included to examine
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Figure 1. CONSORT flow diagram of sample selection by site. AMA indicates against medical
cardial infarction; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease.

advice; AMI, acute myo-

Admitted for CHF,
COPD, AMI, or pneumonia
October 2013 through
September 2017

Intervention Site
(n=1,948)

Control Site 1
(n=1,731)

Control Site 2
(n =548)

Control Site 3
(n =1,004)

Exclusions:
Age <18 (0)
Expired (62)

Discharged AMA (38)

Discharged after hours (83)

J

Exclusions:
Age <18 (0)
Expired (56)

Discharged AMA (29)

Discharged after hours (73)

J

Exclusions:
Age <18 (0)
Expired (21)

Discharged AMA (15)

Discharged after hours (35)

J

Exclusions:
Age <18 (7)
Expired (27)

Discharged AMA (31)

Discharged after hours (45)

J

Total excluded
(n=172)

Total excluded
(n =149)

Total excluded
(n=63)

Total excluded
(n=102)

Included in analysis
(n=1,776)

Included in analysis
(n=1,582)

Included in analysis
(n = 485)

Included in analysis
(n=902)

whether the impact of the intervention
on 30-day readmissions persisted be-
yond 30 days. The secondary outcome
measure was LOS during the index hos-
pitalization; this outcome was designed
to evaluate whether the intervention,
which incorporated patient medication
reconciliation at the time of admission,
would have relatively immediate effects
on the time to discharge.

Analysis. The baseline charac-
teristics of patients at the interven-
tion and control sites were compared
using ¢ tests for continuous data, and y?
tests for discrete data. The level of sig-
nificance was set, a priori, at 0.05. The

impact of the intervention was assessed
using a DID design by comparing the
outcome measures before and after
implementation of the intervention (in
January 2015) after adjusting for time
trends at the control sites during the
study period (October 2013 through
September 2017). The DID approach
was based on the assumption that there
was an otherwise common trend in the
outcome measures during the study
period among the intervention and 3
neighboring control hospitals. More
specifically, the imposed assumption
was that the important unmeasured
confounding factors varying across
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the groups (such as individual hospital
characteristics) were time invariant,
and that the time-varying confounders
(such as the time trend of a measured
outcome) were group invariant.* If that
assumption held, then any pre- versus
postintervention differences in out-
comes at the intervention site would
be attributable to the TOC program.
Each admission episode was entered
into the cohort data as a patient-level
observation. If a patient had more than
1 admission episode, only the first ob-
served admission record was analyzed
for treatment effectiveness. Because
(as already noted) not all patients in
537
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the intervention group received the in-
tervention, an intention-to-treat (ITT)
analysis was applied: the “treatment”
group included all patients at the in-
tervention hospital who were eligible
for the intervention based on their pri-
mary diagnosis during the period when
the TOC intervention was available.
Multivariate logistic regression was
also used to adjust for other individual
patient demographic and clinical char-
acteristics, such as age, gender, mar-
ital status, race, payer type, diagnosis
related group weight, LOS, Elixhauser
comorbidity index, discharge status,
number of medications at discharge,
and history of inpatient and emergency
department (ED) visits in the 6 months
prior to admission. An interaction

term for binary indicators (ie, pre- vs
postintervention and intervention vs
control site) was also included in the re-
gressions to account for the DID effect
on the outcome measures. All analyses
were conducted using SAS statistical
software, version 9.4 (SAS Institute,
Cary, NC). This study was approved by
the Sutter Health and the University of
Southern California Health Sciences
institutional review boards.

Results

A total of 1,776 and 2,969 patients
from the intervention site and the con-
trol sites, respectively, were included
in the analysis. Of those patients, 655
patients from the intervention group
and 958 patients from the control group

were admitted prior to implementation
of the TOC program in 2015. Patient
demographics and clinical characteris-
tics for index admissions are shown in
Table 1. For the 3 years of the study pe-
riod (2015, 2016, and 2017), the propor-
tions of patients who actually received
the intervention among the interven-
tion group patients were 27%, 36%, and
39%, respectively (33.3% in aggregate
over the 3 years). The unadjusted 30-
and 90-day readmission rates and LOS
data for each site for each year during
the study period are shown in Figure 2.
The annual 30-day readmission rates
ranged from 13.2% to 17.7% during
the preintervention period, compared
to a range of 10.6% to 12.2% in the
postintervention period. Regression

Table 1. Baseline Patient Characteristics by Site
Intervention Control 1 Control 2 Control 3

Characteristic (n =1,776) (n =1,582) (n = 485) (n =902)
Age, mean (SD), y 72.5 (16.4) 71.1 (16.0) 70.9 (15.7) 70.7 (16.0)
Gender, % female 53 52 43 51
Race, %

White 63 43 62 27

Black 16 39 16 23

Asian 12 9 13 26

Other 9 10 9 24
Marital status, %

Single 25 34 46 42

Married 33 30 25 28

Widowed 29 23 19 22

Divorced 13 12 7 7

Other 1 1 4 2
English speaking, % 90 93 86 64
Discharged to SNF, % 25 18 18 12
Primary payer, %

Medicare 58 54 52 53

Medicaid 4 3 3 6
DRG weight, mean (SD) 1.3 (0.7) 1.3 (0.7) 1.2 (0.5) 1.2 (0.6)
Elixhauser comorbidity index score, mean (SD) 4.3 (2.0 4.4 (2.0) 4.3 (2.1) 4.6 (2.1)
No. medications at discharge, mean (SD) 11.8 (6.7) 11.3(6.7) 10.0(7.1) 9.2 (6.3)
Inpatient stay in past 6 mo, % 37 33 31 28
Abbreviations: DRG, diagnosis related group; SNF, skilled nursing facility.

538 AM J HEALTH-SYST PHARM | VOLUME77 | NUMBER7 | APRIL1,2020



TOC PROGRAM IMPACT ON READMISSIONS CLINICAL RESEARCH REPORT

Figure 2. Unadjusted 30- and 90-day readmission rates (top 2 panels) and mean length of stay (LOS) by site and year.
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estimation was applied to calculate
least-squares means for each outcome
measure for the preintervention period
and postintervention period. Figure 3
shows the change of the outcome meas-
ures before and after the TOC program
at the intervention site and the control
sites, with 95% confidence intervals
(CIs). For 30- and 90-day readmission
rates, outcomes were estimated in log-
odds while using linear models. These
estimates were then used to produce
the DID results, which compared the
outcome measures before and after
the intervention after subtracting the
changes observed in the 3 neighboring
control hospitals. The resulting odds
ratio (OR) for 30-day readmission for
patients admitted after the implemen-
tation of the TOC program, compared
to those who were admitted prior to
the program, was 0.654 (P = 0.035).
The 90-day readmission OR was 0.752
(P =0.070) for patients admitted in the
postintervention vs the preintervention
period (Table 2). There was no statis-
tically significant change in the mean

LOS from the preintervention to the
postintervention period (-0.15 day;
P=0.662).

The adjusted change in the proba-
bility of 30-day readmission at the in-
tervention site was calculated using
least-squares estimates for that out-
come measure obtained from the
multivariate regressions for the inter-
vention and control sites before and
after the intervention. Resulting log-
odds estimates were converted to mean
probabilities (as shown in Appendix C).
The difference in the probabilities of
30-day readmission at the interven-
tion site before and after the interven-
tion was -0.0178 (95% CI, -0.0562 to
-0.0206). After adjusting for the trends
in the control sites, the change in prob-
ability was -0.0327 (95% CI, -0.0884 to
-0.0231).

Subgroup analysis. In the inter-
vention group, patients admitted with
a primary diagnosis of CHF were more
likely than those in other diagnosis
categories to receive the intervention,
likely because of the more complex
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role that medication therapy usually
plays in treating that condition, as op-
posed to AMI, pneumonia, and COPD.
That result was aligned with existing
literature demonstrating pharmacists’
impact on clinical outcomes among pa-
tients with CHE!*'7 Thus, patients with
CHF were often prioritized to receive
the intervention before those in other
diagnosis groups due to limited phar-
macist time and hospital resources.
The proportion of patients with CHF
who were touched by the intervention
over the postintervention period was
57.2%, compared to only 33.3% in the
overall intervention group. Therefore,
a subgroup analysis focusing only on
patients with CHF was performed.
There were 607 patients with CHF at
the intervention site (226 from the
preintervention period) and 1,177 pa-
tients with CHF at the control sites (366
from the preintervention period). The
annual unadjusted 30-day readmis-
sion rates during the preintervention
period ranged from 14.0% to 20.0%,
compared to rates of 12.1% to 12.6%
539
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Figure 3. Least squares estimates (with 95% confidence intervals) from difference-in-difference analysis of changes in
30-day readmission rate (top left), 90-day readmission rate (top right), and mean length of stay (LOS), adjusted by mul-
tivariate logistic regression, from the period before to the period after implementation of the transitions-of-care (TOC)

program.
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in the postintervention years. The
DID analysis, which accounted for
both individual patient characteristics
and the time trends at control sites,
showed that the adjusted OR was 0.53
(P=10.056) for 30-day readmissions and
0.47 (P = 0.0054) for 90-day readmis-
sions. However, there was no signifi-
cant change in mean LOS, paralleling
the result in the all-diagnoses group
(0.62 day; P =0.165) (Table 2).

Discussion

This study estimated the impact
of a pharmacist-led TOC program on
30- and 90-day readmission rates and
LOS in a hospital acute care setting
among patients who were admitted for
CHE, AMI, pneumonia, or COPD. The

540  AM J HEALTH-SYST PHARM |

VOLUME 77 |

multivariate regression results dem-
onstrated that there was a significant
reduction in both 30- and 90-day re-
admission rates at the intervention site
following implementation of the inter-
vention, compared to readmission rates
in the preintervention period. The DID
estimate, which additionally adjusted
the results for time trends in outcome
measures at 3 neighboring control hos-
pitals, showed that there was a statisti-
cally and clinically significant reduction
in the odds of 30-day readmission. As
discussed previously in the Methods
section, the validity of these results relies
on the account that the common-trends
assumption across the intervention and
control sites holds. By visual inspection
of unadjusted yearly trends of outcome

NUMBER 7 | APRIL1,2020

measures for each hospital presented in
Figure 2, the parallel trends in the years
prior to 2015 can be confirmed for the
intervention site and the control sites
in aggregate (for both 30- and 90-day
readmissions). The 2 lines suggest that
rates were trending downward in the
years prior to TOC implementation in
2015. In addition, examination of the
(hospital-
level characteristics in this study) re-

group-variant  predictors
vealed no significant changes over the
years constituting the study period and
confirmed that they remained time in-
variant. These facility-level character-
istics before and after the intervention
are provided in Appendixes A and B. It
should be noted that due to resource
constraints, only a small proportion
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Table 2. Adjusted Difference-in-Difference Results for 30- and 90-Day
Readmissions and LOS
DID
Cohort Estimate (SE) P Value Odds Ratio
All patients
30-day readmission (log-odds) -0.424 (0.201) 0.0352 0.654
90-day readmission (log-odds) -0.285 (0.157) 0.070 0.752
LOS, days -0.148 (0.337) 0.662 NA
Patients with CHF
30-day readmission (log-odds) -0.641 (0.336) 0.056 0.527
90-day readmission (log-odds) -0.747 (0.269) 0.00542 0.474
LOS, days 0.620 (0.447) 0.165 NA
Abbreviations: DID, difference-in-difference; CHF, congestive heart failure; LOS, length of stay;
NA, not applicable.
aStatistically significant.

(33.3%) of the eligible patients actually
received the intervention; therefore,
the study employed an ITT analysis ap-
proach to minimize the bias of potential
confounders that arise when restricting
such an analysis to treated patients in
quasi-experimental designs. This likely
biased the analysis against finding a
benefit. If a greater proportion of el-
igible patients had received the TOC
intervention, potentially even larger ef-
fects might have been observed.

The subgroup analysis, focusing
on CHF patients, showed trends of re-
duced 30- and 90-day readmission rates
at the intervention hospital, paralleling
the 30-day readmission results seen in
the base-case model. For CHE, the DID
estimate was statistically significant for
90-day readmissions, with an OR of <1,
suggesting that CHF patients may expe-
rience a benefit from the intervention
after some time has elapsed after dis-
charge. It is reasonable to expect that
the TOC program may have different
effects on these outcome measures,
depending on the patient’s specific di-
agnosis, since each diagnosis has a dif-
ferent disease course, and each disease
is impacted differently by drug therapy.
As such, one would expect patient
groups with conditions heavily man-
aged by medication therapy to greatly
benefit from interventions similar to
the TOC program. When adopting a

similar TOC intervention, appropriate
target patient population selection may
decide observed effect size, especially
when there are limited resources and
providing the intervention to all ad-
mitted patients is not feasible.

Several limitations of the study
should be noted. As with any retrospec-
tive cohort analysis, treatment assign-
ment bias and unmeasured differences
between the treatment and control
patients (and hospitals) could have
skewed the intervention’s estimated ef-
fect size. The chosen research approach
(the DID approach, which also incorp-
orates patient-level risk factor adjust-
ments) should have minimized those
biases. Despite these limitations, our
study served as a test of an interven-
tion deployed for quality improvement
under real-world conditions, strength-
ening the external validity of our results
for application in similar settings else-
where (characteristics of the interven-
tion and control hospitals are provided
in Appendixes A and B).

In another study limitation,
preintervention data were available
for less than 2 years, limiting compar-
ison of trends between sites prior to
the intervention’s implementation.
Specifically, data from 2013 only encom-
passes the last 3 months of that year, so
the 2013 “annual” readmission rate may
not reflect an accurate estimate for the
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entire year. Although the longer study
period could have improved the robust-
ness of our results, to our knowledge
there were no major unmeasured vari-
ables. Because the data included de-
tailed information on patients’ clinical
presentation during the hospital stay,
our analysis was able to account for po-
tential confounders that would have oth-
erwise led to less accurate estimations.
Other analytic approaches, such as pro-
pensity score matching, were also ap-
plied as a robustness check but suffered
from unacceptable endogeneity issues.
As discussed earlier, the interven-
tion only reached about a third of eli-
gible patients at the intervention site.
Therefore, the analysis used an ITT ap-
proach to provide the most conserva-
tive possible estimates, which may have
significantly attenuated the estimated
intervention effectiveness. Those fac-
tors, combined with the (expected) var-
iability in individual outcomes, forced
us to reject as nonsignificant some ob-
served effect trends that only achieved
P values slightly higher than 0.05.
Overall, our analysis showed that
this pharmacist-led transitional care
intervention had a positive impact,
significantly decreasing inpatient re-
admissions. The TOC program resulted
in a significant reduction in the odds of
30-day readmission for high-risk patient
groups in acute care settings. Subgroup
analysis also indicated that the inter-
vention significantly reduced 90-day
readmissions among CHF patients. This
represents a very significant clinical
benefit, all the while implying significant
opportunity for cost reduction, consid-
ering that average hospital expenses per
inpatient day in the United States total
about $2,424."® The analysis presented
here strongly suggests that the bene-
fits of a TOC program justify deploying
such programs more widely. However,
randomized controlled studies, testing
similar pharmacist-led interventions on
high risk populations, may help to fur-
ther support and refine our findings.
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Appendix A—Hospital and patient characteristics at intervention and control sites (before TOC
program)

Characteristic Intervention Control 1 Control 2 Control 3

Hospital characteristics

Number of IP discharges 10,278 21,547 3,880 4,341

Number of ED visits 43,747 45,269 13,508 23,573

Patient characteristics

Age, mean (SD), y 49.7 (28.5) 31.3 (27.8) 60.3 (17.9) 42.6 (30.1)
Gender, % female 58.5 69.0 43.1 63.0
Race

White 57.6 37.0 67.1 38.5

Black 13.8 23.6 9.9 14.4

Asian 14.2 16.1 10.6 19.6

Other 14.4 23.3 12.3 27.4
Ethnicity

Non-Hispanic 741 72.6 87.5 63.6

Mexican 5.1 4.3 1.4 3.0

Other Hispanic origin 19.8 20.1 7.3 31.6
English as primary language, % 85.6 80.1 90.0 7.7
Length of stay, mean (SD), days 3.9 (5.5) 41 (7.1) 8.2 (11.4) 7.9 (74.8)
Payor, %

Medicare 30.2 141 37.0 26.0

Medi-Cal 14.4 22.8 6.5 20.4
DRG weight, mean (SD) 1.37 (1.49) 0.99 (1.04) 1.64 (1.36) 1.13 (0.98)

APR-DRG severity of illness category, %

0 0 0 0 3.6
1 30.4 41.3 23.3 31.1
2 33.8 30.6 32.5 36.7
3 23.5 16.0 32.0 21.9
4 9.0 3.3 11.4 6.2
Not entered 3.3 8.8 0.8 0.6
Total 100.0 100.0 100.0 100.0
No. medications on admission, mean (SD) 7.6 (7.8) 4.2 (6.4) 7.9(7.1) 5.2 (6.1)
No. medications at discharge, mean (SD) 6.9 (6.5) 4.3 (5.5) 6.8 (6.5) 4.5 (5.5)
Patient class profile, %
Inpatient 86.4 68.0 88.6 72.0
Newborn 13.6 32.0 0.0 20.4
SNF inpatient 0 0 114 7.6
Total 100 100 100 100

Abbreviations: APR-DRG, All Patient Refined DRG (3M Company, St. Paul, MN); DRG, diagnosis related group; ED, emergency department; IR, inpatient;
SNF, skilled nursing facility.
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Appendix B—Hospital and patient characteristics at intervention and control sites (after TOC
program)

Characteristic Intervention Control 1 Control 2 Control 3

Hospital characteristics

Number of IP discharges 9,168 19,757 4,662 5,054

Number of ED visits 47,939 46,429 15,926 26,299

Patient characteristics

Age, mean (SD), y 52.5 (27.4) 33.1(28.2) 60.7 (18.5) 45.8 (29.3)
Gender, % female 55.8 68.4 43.8 60.3
Race

White 54.2 34.3 62.1 33.2

Black 13.4 22.7 9.4 15.0

Asian 15.0 16.0 16.0 18.8

Other 17.5 27.0 12.5 33.0
Ethnicity

Non-Hispanic 75.9 71.8 86.2 62.7

Mexican 6.8 4.1 1.7 3.5

Other Hispanic origin 15.6 19.9 8.9 33.0
English as primary language, % 87.2 79.8 85.1 68.0
Length of stay, mean (SD), days 4.6 (5.9 4.0 (6.7) 8.7 (13.5) 8.1 (47.9)
Payor, %

Medicare 34.7 15.5 37.8 27.9

Medi-Cal 9.6 16.5 54 17.7
DRG weight, mean (SD) 1.68 (1.86) 1.13 (1.11) 1.72 (1.42) 1.23 (1.06)

APR-DRG severity of illness category, %

0 0 0 0.2 0.3
1 23.4 41.0 20.0 31.4
2 31.0 33.2 34.8 35.7
3 31.6 20.8 33.3 24.2
4 13.9 4.9 11.6 8.4
Not entered 0 0 0.1 0.1
Total 100 100 100 100
No. medications on admission, mean (SD) 8.9 (8.4) 4.6 (6.4) 8.0 (7.0) 6.3 (6.9)
No. medications at discharge, mean (SD) 7.7 (6.8) 4.6 (5.7) 6.9 (6.5) 5.1 (6.1)

Patient class profile, %

Inpatient 88.5 69.6 89.7 71.5
Newborn 11.5 30.4 0 17.6
SNF inpatient 0 0 10.3 10.9
Total 100 100 100 100

Abbreviations: APR-DRG, All Patient Refined DRG (3M Company, St. Paul, MN); DRG, diagnosis related group; ED, emergency department; IR, inpatient;
SNF, skilled nursing facility.
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Appendix C—Least-squares estimates for outcome measures, adjusted by multivariate logistic

regression
30-Day Readmission 90-Day Readmission

Log-odds, Converted Log-odds, Converted LOS, mean (SE),
Cohort mean (SE) Probability, mean (SE) mean (SE) Probability, mean (SE) days
Intervention Pre-TOC -2.20(0.17) 0.099 (0.015) -1.30 (0.13) 0.214 (0.022) 5.35 (0.28)
Intervention Post-TOC —2.42 (0.16) 0.082 (0.012) -1.52 (0.12) 0.179 (0.018) 5.10 (0.25)
Control Pre-TOC -2.58 (0.17) 0.071 (0.011) -1.52 (0.13) 0.179 (0.018) 6.14 (0.25)
Control Post-TOC -2.37 (0.14) 0.085 (0.011) —-1.46 (0.11) 0.188 (0.017) 6.04 (0.22)

Abbreviations: LOS, length of stay; TOC, transitions of care.
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