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BACKGROUND:Many health systems have implemented
team-based programs to improve transitions from hospi-
tal to home for high-need, high-cost patients. While pre-
liminary outcomes are promising, there is limited evi-
dence regarding the most effective strategies.
OBJECTIVE: To determine the effect of an intensive inter-
disciplinary transitional care program emphasizing med-
ication adherence and rapid primary care follow-up for
high-need, high-cost Medicaid and Medicare patients on
quality, outcomes, and costs.
DESIGN:Quasi-experimental study.
PATIENTS: Among 2235 high-need, high-cost Medicare
and Medicaid patients identified during an index inpa-
tient hospitalization in a non-profit health care system
in a medically underserved area with complete adminis-
trative claims data, 285 participants were enrolled in the
SafeMed care transition intervention, and 1950 served as
concurrent controls.
INTERVENTIONS: The SafeMed team conducted hospital-
based real-time screening, patient engagement, enrollment,
enhanced discharge care coordination, and intensive home
visits and telephone follow-up for at least 45 days.
MAIN MEASURES: Primary difference‐in‐differences
analyses examined changes in quality (primary care
visits, andmedication adherence), outcomes (preventable
emergency visits and hospitalizations, overall emergency

visits, hospitalizations, 30‐day readmissions, and hospi-
tal days), and medical expenditures.
KEYRESULTS:Adjusteddifference-in-differencesanalyses
demonstrated that SafeMed participation was associated
with 7% fewer hospitalizations (−0.40; 95% confidence in-
terval (CI), −0.73 to −0.06), 31% fewer 30-day readmissions
(−0.34; 95% CI, −0.61 to −0.07), and reduced medical
expenditures ($−8690; 95% CI, $−14,441 to $−2939) over
6 months. Improvements were limited to Medicaid patients,
who experienced large, statistically significant decreases of
39% in emergency department visits, 25% in hospitaliza-
tions, and 79% in 30-day readmissions. Medication adher-
ence was unchanged (+2.6%; 95% CI, −39.1% to 72.9%).
CONCLUSIONS: Care transition models emphasizing
strong interdisciplinary patient engagement and rapid
primary care follow-up can enable health systems to im-
prove quality and outcomes while reducing costs among
high-need, high-cost Medicaid patients.
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N early one quarter of US health care resources are spent
on only 1% of the population, and the majority of these

resources are spent on potentially avoidable emergency de-
partment (ED) visits, hospitalizations, and readmissions by
high-need, high-cost patients. These patients, often referred
to as Bsuper-utilizers,^ are characterized by complex medical
and social needs that the fragmented US health care system is
ill-prepared to address.1–6 Although many approaches have
been suggested to reduce potentially unnecessary utilization,
interest has particularly focused on improving care transitions
from hospital to home. Preliminary research suggests that
interdisciplinary care teams conducting repeated follow-up
post hospital discharge can help make sure complex patients
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get the care they need most.3, 7–9 Care transitions have been
identified as a critical time for intervention, since health care
costs particularly escalate surrounding hospitalizations related
to chronic disease exacerbations.7–12 Furthermore, research
demonstrates that patients with complex chronic conditions
are among those with the highest needs and highest cost.13, 14

But thus far, there is insufficient evidence regarding the essen-
tial components of care transition programs needed to achieve
triple aim goals of improved quality and outcomes and re-
duced costs for high-need, high-cost patients with complex
chronic conditions.7–9, 11

Increasing evidence suggests that effective care transition
programs need to be tailored to target specific segments or
clinical groups of high-need, high-cost patients with the
greatest likelihood of ongoing high utilization.7–9 The Nation-
al Academy of Medicine, the Commonwealth Fund, and the
National Center for Complex Health and Social Needs have
provided extensive guidance on promising approaches for
targeting and meeting the medical and social needs of high-
need, high-cost patients.6, 8, 9 Recent systematic reviews con-
clude that key attributes of effective care models for high-
need, high-cost patients include careful patient targeting dur-
ing transitions, home visits, rapid outpatient follow-up, and
ongoing multidisciplinary outreach emphasizing medication
management.8, 9, 12 However, despite the substantial evidence
that medication non-adherence contributes to high utiliza-
tion,15–19 most care transition programs have not made med-
ication management a primary focus.6, 15, 20, 21 Evidence
suggests that hospital-based medication management inter-
ventions during care transitions can reduce drug therapy prob-
lems,22–25 but they are not sufficient to reduce readmissions.22

We investigated the effects of an innovative care transition
model—SafeMed—on health care quality, medical costs, and
utilization in high-need Medicaid, Medicare, and dual-eligible
patients. The SafeMed model differs from earlier care transi-
tion models26–28 by focusing explicitly on the highest utilizers
of inpatient and emergency services rather than all hospitalized
patients and emphasizing intensive patient engagement and
proven medication therapy management approaches.22, 29–31

We examined quality, outcomes, and medical expenditures
from 2013 to 2015 to assess whether intensive interdisciplin-
ary transitional care for high-need, high-cost patients can help
health systems simultaneously improve quality and outcomes
while reducing costs.

METHODS

Setting

The Centers for Medicare and Medicaid Services Health Care
Innovations Award–funded SafeMed program was imple-
mented in three hospitals including one academically affiliated
university hospital and two community hospitals within a
large non-profit health care system (Methodist Le Bonheur
Healthcare) with a total of five adult hospitals and one major

academic children’s hospital. The three participating hospitals
are the largest hospitals serving the major medically under-
served areas32 and geographic hotspots for readmissions of
Memphis, Tennessee.33

Data Sources

Real-time health system electronic medical record (EMR) data
was used for participant identification, recruitment, and en-
rollment. Patient-level Medicare and Medicaid administrative
claims data were used for the assessment of all study
outcomes.
For Medicare beneficiaries, the study used Chronic Condi-

tions Data Warehouse files including pharmacy and medical
claims for all fee-for-service Medicare beneficiaries with part
A, B, and D coverage. Data on hospitalizations were obtained
using Medicare Provider Analysis and Review files. Data on
observation stays and ED visits were obtained using Medicare
outpatient revenue center files. Part D drug event files were
used to assess medication adherence, and diagnosis codes
present in the inpatient, outpatient, or part B claims were used
to assess chronic conditions. Medicare beneficiary summary
files (A, B, and D) were used to assess demographic factors.
Comparable Tennessee Medicaid (TennCare) eligibility, pro-

fessional, inpatient, outpatient, and pharmacy administrative
claims files were used for patients with Medicaid coverage.

Intervention

The SafeMed care transition model emphasizes early identifi-
cation and patient engagement in the hospital followed by
intensive community-based follow-up for a minimum of
45 days after hospital discharge.30, 34, 35 Key multidisciplinary
SafeMed team members included one advanced practice
nurse, one registered nurse, two pharmacists, one social work-
er, two licensed practical nurses (LPNs), and two certified
pharmacy technicians (CPhTs). Key hospital-based SafeMed
interventions included (1) real-time screening and enrollment
of eligible patients by lead nurses, (2) patient engagement (i.e.,
building relationship and rapport) by all SafeMed staff, (3)
medication reconciliation and medication therapy manage-
ment (MTM) led by program pharmacists, and (4) enhanced
discharge preparation (i.e., planning, scheduling follow-up
appointments, education, and care coordination) by all
SafeMed staff. SafeMed personnel and regular hospital per-
sonnel worked separately and in parallel to avoid contamina-
tion between groups. SafeMed personnel only provided extra
services (above usual care) to patients enrolled in SafeMed.
Key community-based interventions included weekly tele-
phone follow-up and biweekly home visits starting immedi-
ately post discharge by low-cost two-person LPN/CPhT teams
accompanied by a social worker on an as-needed basis. These
community health worker teams used standardized tools and
protocols for chronic disease assessment, medication reconcil-
iation, care coordination, MTM, and identifying and address-
ing social needs at regular visits.30, 34, 35
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Study Population

Potential participants were assessed for basic eligibility criteria
in real-time using health system EMR data (see Fig. 1, Enroll-
ment). We identified all patients meeting the following basic
inclusion criteria: (1) current index hospitalization or observa-
tion stay between February 1, 2013, and May 1, 2015, in a
participating hospital; (2) age > 18 years; (3) currentMedicare,
Medicaid, or dual-eligibility; (4) residence in ZIP codes iden-
tified as medically underserved and readmission hotspots 32, 33

(5) ≥ 2 inpatient admissions or one inpatient admission and ≥ 2
ED visits in the 6 months prior to the index hospitalization at
any of the five adult hospitals in the health system; and (6)
diagnosis of ≥ 1 ambulatory care–sensitive chronic conditions
(Appendix Table 1).36, 37 Patients were excluded for selected
complex conditions for which the health system either had
alternative care pathways or was under-resourced to address
effectively at the time of the study including recent diagnosis

of psychosis, suicidal ideation, or substance abuse; homeless-
ness; discharge to a location other than home; or if the primary
reason for index hospitalization was related to cancer, preg-
nancy, or a surgical procedure for an acute problem. We used
the International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) codes and diagnosis-
related group (DRG) codes used by Harris and colleagues
for inclusion and exclusion criteria.31 Patients with dementia
(ICD-9-CM codes 290.x, 294.10-11, 294.20-21, 331.0-2)
were also excluded unless they had a competent caregiver
who agreed to assist.34, 35

Participants were allocated to the intervention group who
were able to be screened and consented and who agreed to be
enrolled in the SafeMed program (see Fig. 1, Allocation).
During screening, SafeMed staff confirmed that a targeted
ambulatory care–sensitive chronic condition contributed to
the index admission and patient use of six or moremedications

Fig. 1 SafeMed Consolidated Standards of Reporting Trials (CONSORT) flow diagram.
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or a high-risk medication.34, 35 Staff also used EMR data to
screen patients in real time for primary exclusion criteria listed
above and additional screening questions to exclude patients
with an end-stage condition (life expectancy of ≤ 6 months) or
repeated history of illicit drug use in the past 6 months.
Concurrent controls included patients meeting program el-

igibility criteria above at index hospitalization, but who were
discharged before enrollment or who were otherwise unable to
be enrolled during their index hospitalization (n = 2706). Eli-
gibility was confirmed for all intervention and control subjects
using an algorithm employing Medicare and Medicaid data
(Appendix 1). Only patients with complete Medicare and/or
Medicaid data from February 1, 2013, through May 1, 2015,
were included in the final intention to treat analysis (see Fig. 1,
Follow-up and Analysis).

Study Design

We used a difference-in-differences (DID) analysis to compare
quality, outcomes, and costs for participants and controls.
Each individual was followed for a baseline period of 6months
prior to index hospital admission date and an intervention
period of 6 months following discharge date. We assessed
program impact on the pre-specified outcomes of primary care
physician (PCP) visits, preventable and overall hospitaliza-
tions and ED visits, 30-day readmissions, and medical expen-
ditures for the overall population and the Medicare, Medicaid,
and dual-eligible subgroups. The study was approved by the
University of Tennessee Health Science Center Institutional
Review Board (no. 12-02232-XM).

Study Variables
Quality, Outcomes, and Expenditures. Because there is
overlap between quality and outcome measures, we followed
National Quality Forum standards to classify each measure as
either quality or outcome.38 We measured quality of care by
assessing overall PCP visits, ≥ 1 PCP visits within 14 days of
index hospital discharge, and medication adherence (using the
proportion of days covered (PDC) for all chronic disease
medications with PDC ≥ 80% defined as adherent).39 We
measured patient health outcomes by numbers of preventable
ED visits and hospitalizations,40 overall ED visits and hospi-
talizations, 30-day readmissions, and hospital days.
Readmissions were assessed by summing the total number
of unique hospitalizations occurring within 30 days of a prior
hospital discharge in the period.41 Medical expenditures in-
cluded the sum of all Medicare and Medicaid payments (paid
claims) but not out-of-pocket amounts (Appendix 2).

Independent Variables. Primary independent variables were
binary indicators of whether patients received the SafeMed
intervention (participant, control) and study period (pre, post).
Covariates included baseline age in years, gender, and race/
ethnicity (non-Hispanic whites/others, non-Hispanic blacks)
from Medicare Beneficiary Summary files and Medicaid

eligibility files; baseline insurance status (Medicare only,
Medicaid only, or dual-eligible);42 baseline and intervention
6-month period diagnoses of depression or anxiety, tobacco
use disorder, and end-stage renal disease; and baseline and
intervention period Charlson Comorbidity Index.43

Statistical Analysis

We used DID analysis to estimate the average pre-post change
in quality of care, health outcomes, and costs of care for
SafeMed participants compared to controls. Negative binomi-
al regression models were used for preventable hospitaliza-
tions, preventable ED visits, and all health care utilization
outcomes, while expenditures were analyzed using general-
ized linear regression models. Additionally, we employed
logistic regression and linear probability models to examine
whether enrollment in SafeMed was associated with improve-
ments in medication adherence and PCP visits, respectively.
We ran all models for the overall population and by subgroup
(Medicare, Medicaid, dual). Multivariate analyses controlled
for all covariates except for individual chronic conditions
since the Charlson Comorbidity Index were used to assess
comorbidity. A significance P level of < 0.05 and 2-sided tests
were used for all analyses.
In sensitivity analyses, we reran all models among SafeMed

participants and propensity score–matched controls. The var-
iables used to match controls included all covariates measured
at baseline. All data analyses were conducted using SAS 9.4
(SAS Institute, Inc., Cary, NC) and Stata 13 (StataCorp 2013,
College Station, TX).

KEY RESULTS

Study Population

Of 504 patients offered SafeMed participation, 374 (74.2%)
agreed to participate, and 285 (76.2%) were found to have
continuous Medicare, Medicaid, and/or dual-eligible coverage
for the study period. Our analyses included these 285 inter-
vention patients, along with 1950 concurrent program-eligible
controls with complete Medicare and/or Medicaid administra-
tive claims data from February 1, 2013, through May 1, 2015
(Fig. 1). As shown in Table 1, SafeMed (intervention) and
control group patients were similar with regard to gender,
Charlson Comorbidity Index, and the number of unique med-
ications but differed with regard to age, race, and insurance
coverage. In addition, the SafeMed-enrolled patients experi-
enced significantly higher rates of diabetes, congestive heart
failure, coronary artery disease, asthma, and COPD and sig-
nificantly lower rates of end-stage renal disease.
Furthermore, we found significant heterogeneity among

SafeMed-eligible patients (intervention and controls) by insur-
ance type (Appendix Table 2). As expected, Medicare patients
were significantly older than both Medicaid and dual-eligible
patients and had higher rates of comorbidity. Medicaid
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patients had significantly lower rates of primary care visits.
Despite higher comorbidity levels among Medicare patients,
Medicaid patients had higher baseline rates of preventable and
overall ED visits and hospital utilization (Table 2).

Changes in Quality

After controlling for differences in age, gender, race/ethnicity,
insurance, diagnoses of depression or anxiety, tobacco use
disorder, end-stage renal disease, and Charlson Comorbidity
Index, exposure to the SafeMed intervention was not associ-
ated with any changes in medication adherence (Table 3 and
Appendix Table 3). However, intervention exposure was as-
sociated with increased rates of primary care visits within
14 days of index hospital discharge (6.2% per 6-month period;

95% CI, 0.3 to 12.1) and decreased preventable hospitaliza-
tions (− 0.10 per 6-month period; 95% CI, − 0.17 to − 0.04),
respectively. Subgroup analysis demonstrated that significant
decreases were limited to the Medicaid population. Although
no significant changes were seen in the number of PCP visits
over the entire 6-month intervention period, intervention pa-
tients were significantly more likely to have a PCP visit within
14 days of discharge (odds ratio (OR), 1.61; 95% CI, 1.21–
2.14).

Changes in Outcomes

In unadjusted DID analyses, SafeMed participants experi-
enced a greater decrease in hospitalizations and 30-day
readmissions relative to controls (7% and 31%,

Table 1 Baseline Characteristics Among SafeMed Participants and Controls

Characteristics SafeMed participants
(N = 285)

Program-eligible controls
(N = 1950)

P valuea

Age (mean, SD) 57.0 (15.3) 61.1 (16.5) < 0.001
Female gender (%) 60.7 56.5 0.18
Race/ethnicity*
Non-Hispanic white 13.0 27.7 < 0.001
Non-Hispanic black 75.4 64.5
Other/Hispanic 11.6 7.7

Insurance†

Medicare only 21.7 30.1 < 0.001
Medicaid only 39.3 28.3
Dual-eligible 40.0 41.6

Comorbidity‡

Hypertension 83.5 84.5 0.68
Diabetes 64.2 53.9 0.001
Congestive heart failure 64.9 53.7 < 0.001
Coronary artery disease 58.9 50.4 0.007
Asthma 36.5 25.1 < 0.001
Chronic obstructive pulmonary disease 51.9 37.1 < 0.001
Depression/anxiety 27.4 30.5 0.29
Tobacco use disorder 29.5 25.6 0.16
End-stage renal disease 20.1 27.5 0.01

Charlson Comorbidity Index, mean (SD) 4.7 (2.5) 4.7 (2.7) 0.86
Number of unique medications, mean (SD) 7.2 (9.3) 8.1 (8.5) 0.12

*A single P value is included for the categorical race and insurance status variables for the comparison of intervention and control patients
†Bivariate comparisons for continuous measures (t test) and proportions (chi-square test)
‡Based on the 6-month period prevalence of diagnosis using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-
CM) codes

Table 2 Baseline 6-Month Period Health Care Utilization and Costs Among SafeMed-Eligible Patients

Characteristics Medicare only
(N = 649)

Medicaid only
(N = 663)

Dual-eligible
(N = 923)

P value for
comparisons*

Baseline utilization, mean (SD)
Medication adherence ≥ 80% (%)† 46.8 27.3 38.9 1, 2, 3
Primary care visits 7.5 (5.6) 4.3 (6.3) 7.5 (6.7) 1, 2
≥ 1 primary care visit within 14 days of discharge (%) 51.0 14.0 49.4 1, 2
Preventable emergency visits 0.1 (0.4) 0.5 (1.2) 0.2 (0.8) 1, 2, 3
Preventable hospitalizations 0.5 (0.8) 0.7 (1.3) 0.6 (1.1) 1, 3
Emergency visits 0.9 (1.4) 3.4 (4.2) 1.8 (3.6) 1, 2, 3
Hospitalizations 3.0 (0.5) 3.3 (1.8) 3.3 (1.4) 1, 3
30-day readmissions 1.1 (0.8) 1.4 (1.9) 1.2 (1.3) 1, 2
Hospital days 15.8 (12.0) 13.3 (15.6) 16.8 (15.5) 1, 2

Baseline cost, mean (SD)
Medical expenditures ($) 39,950 (25,709) 31,308 (32,667) 41,710 (33,345) 1, 2

*Numbers indicate statistical significance for bivariate analyses employing the chi-square test and t test for categorical and continuous variables,
respectively, for the following comparisons: (1) between Medicare only and Medicaid only patients (P < 0.05), (2) between Medicaid only and dual-
eligible patients (P < 0.05), or (3) between Medicare only and dual-eligible patients (P < 0.05)
†Measured in a subsample with available pharmacy claims and continuous enrollment in Medicare part D and/or Medicaid (Medicare = 235,
Medicaid = 396, dual-eligible = 491) using adherent defined as a proportion of days covered ≥ 80%39

1819Bailey: Transitional Care Improved Quality, Outcomes, and CostsJGIM



respectively). Improvements were limited to Medicaid
enrollees participating in SafeMed who experienced large, sta-
tistically significant decreases of 39% in ED visits, 25% in
hospitalizations, and 79% in 30-day readmissions. Results from
the adjusted DID analyses show that in the 6-month period after
enrolling, SafeMed enrollees had fewer hospitalizations (0.40)
and 30-day readmissions (0.34) relative to controls (Table 3).
Subgroup analyses demonstrated that the effects of the inter-
vention were limited to the Medicaid enrollees for whom ex-
posure was associated with fewer ED visits, hospitalizations,
and 30-day readmissions (1.96, 1.27, and 1.16, respectively).

Intervention exposure was not associated with decreased hos-
pital days in the entire intervention population, but Medicaid
enrollees had 7.6 fewer hospital days relative to Medicaid
beneficiaries in the control group (Table 3 and Appendix
Table 3).

Changes in Expenditures

Intervention exposure was associated with decreased medical
expenditures ($− 8690 per 6-month period; 95% CI, − 14,441
to − 2939) (Table 4). Subgroup analysis revealed that this

Table 3 Changes in Quality and Outcomes in SafeMed Intervention and Control Groups

Measure SafeMed participants, mean
(SD) (N = 285)

Program-eligible controls,
mean (SD) (N = 1950)

Adjusted difference (DID)
SafeMed vs. controls*

P value†

Pre-period Post-period Pre-period Post-period

Quality
≥ 1 primary care visit within 14 days of discharge (%)‡

Overall 37.0 53.0 40.1 49.1 6.2 (0.3 to 12.1) 0.04
Medicaid only 19.2 39.3 12.9 23.6 9.8 (0.4 to 19.3) 0.04

Medication adherence ≥ 80% (%)§

Overall 28.3 21.7 37.7 29.6 2.6 (− 39.1 to 72.9) 0.92
Medicaid only 26.6 15.2 27.4 18.9 − 19.4 (− 64.5 to 83.0) 0.61

Outcomes
Preventable emergency visits (no.)
Overall 0.7 (1.4) 0.5 (1.2) 0.2 (0.7) 0.2 (0.8) − 0.03 (− 0.08 to 0.02) 0.19
Medicaid only 1.1 (1.8) 0.6 (1.2) 0.3 (1.0) 0.3 (1.2) − 0.08 (− 0.29 to 0.13) 0.43

Preventable hospitalizations (no.)
Overall 1.5 (1.8) 1.2 (1.5) 0.5 (0.9) 0.5 (1.0) − 0.10 (− 0.17 to − 0.04) 0.002
Medicaid only 1.6 (2.1) 0.9 (1.4) 0.5 (1.1) 0.5 (1.3) − 0.28 (− 0.53 to − 0.02) 0.03

Emergency visits (no.)
Overall 2.5 (3.1) 1.9 (3.0) 1.9 (3.5) 1.9 (4.2) − 0.34 (− 0.88 to 0.01) 0.06
Medicaid only 4.0 (3.5) 2.8 (3.6) 3.2 (4.3) 3.5 (5.9) − 1.96 (− 1.82 to − 0.11) 0.03

Hospitalizations (no.)
Overall 3.4 (2.5) 2.1 (2.5) 3.2 (1.1) 2.2 (2.7) − 0.40 (− 0.73 to − 0.06) 0.02
Medicaid only 3.7 (3.2) 2.3 (3.0) 3.2 (1.4) 2.8 (3.8) − 1.27 (− 1.98 to − 0.56) < 0.001

30-day readmissions (no.)
Overall 1.4 (2.4) 1.2 (2.1) 1.2 (1.2) 1.4 (2.5) − 0.34 (− 0.61 to − 0.07) 0.01
Medicaid only 1.8 (3.2) 1.5 (2.6) 1.3 (1.4) 2.1 (3.6) − 1.16 (− 1.85 to − 0.47) 0.001

Hospital days (no.)
Overall 13.0 (14.6) 9.5 (17.6) 15.7 (14.7) 12.3 (24.1) − 2.20 (− 5.18 to 0.77) 0.15
Medicaid only 12.4 (16.1) 8.0 (17.6) 13.5 (15.5) 13.3 (34.9) − 10.90 (− 17.51 to − 4.29) 0.001

*Multivariate difference-in-differences models were adjusted for age, race, gender, and insurance, end-stage renal disease, anxiety/depression,
substance abuse, and Charlson Comorbidity Index
†Statistical significance at a P value < 0.05
‡The average utilization of ≥ 1 primary care visit within 14 days of each hospital discharge in the pre-period was compared with the utilization of ≥ 1
primary care visit within 14 days of the index discharge
§Medication adherence was measured in a sample of the overall population with available pharmacy claims data and continuous enrollment in
Medicare part D and/or Tennessee Medicaid (overall sample: SafeMed participants, N = 152; controls, N = 970; Medicaid sample: SafeMed
participants, N = 79; controls, N = 317) using the proportion of days covered (PDC), with PDC ≥ 80% defined as adherent39

Table 4 Change in Medical Expenditures in the SafeMed Intervention and Control Groups

Measure SafeMed participants, mean (SD)
(N = 285)

Program-eligible controls, mean
(SD) (N = 2043)

Adjusted difference (DID)
SafeMed vs. controls*

P value†

Pre-period Post-period Pre-period Post-period

Total medical
expenditures ($)

34,220 (34,711) 27,628 (38,651) 38,682 (30,872) 35,256 (38,671) − 8690 (− 14,441 to − 2939) 0.003

Total Medicaid only
expenditures‡ ($)

31,554 (34,291) 21,769 (27,019) 31,258 (32,359) 31,625 (38,255) − 15,998 (− 24,427 to − 7568) < 0.001

*Multivariate difference-in-differences models were adjusted for age, race, gender, and insurance, end-stage renal disease, anxiety/depression,
substance abuse, and Charlson Comorbidity Index
†Statistical significance at a P value < 0.05
‡Sample, N = 1326
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decrease was again limited to the Medicaid subgroup, who
experienced an adjusted average decrease of $− 15,998 (95%
CI, − 24,427 to − 7568) (Table 4 and Appendix Table 4).

Sensitivity Analyses

We used propensity score matching (PSM) on age, gender,
race, insurance, Charlson Comorbidity Index, and baseline
diagnosis of qualifying chronic conditions, tobacco use disor-
der, end-stage renal disease, and anxiety/depression to further
match controls. Overall and payer subgroup results using PSM
were similar to main analyses in significance and direction
(Appendix Tables 5, 6, and 7).

DISCUSSION

Despite longstanding interest in targeting high-need, high-
cost patients for intensive interdisciplinary care transition
support,3, 5–7 our study is among the first to demonstrate
simultaneous improvements in quality, outcomes, and costs
for this population. The SafeMed intervention was associ-
ated with an overall 7% decline in hospitalizations and 31%
decrease in 30-day readmissions. These improvements were
limited to vulnerable Medicaid patients for whom targeted,
intensive, interdisciplinary transitional care was associated
with decreases of 39% in ED visits, 25% in hospitaliza-
tions, and 79% in 30-day readmissions. We hypothesized a
priori that the SafeMed care transition model would lead to
greatest improvements in 30-day readmission rates. The
SafeMed intervention was particularly intensive during the
index hospitalization and in the 45-day period immediately
following discharge, the highest risk period for readmission.
Intense patient preparation for hospital discharge likely
facilitated SafeMed’s strong effects on readmissions.
Earlier research has demonstrated that care transition

programs and integrated care models can reduce hospital
readmissions, but these studies generally focused on less
medically and socially complex patients.15, 20, 21, 26–28, 44,

45 Early care transition models, like Boost,26 Bridge,27 and
RED28 which focused on improving coordination of care
for all hospitalized patients, generally did not demonstrate
simultaneous improvements in quality, outcomes, and costs.
Similarly, the care transition models with the strongest
evidence of improved quality and outcomes and reduced
costs, i.e., the Coleman Care Transitions Program,15, 20 the
Naylor Transitional Care Model,21, 44 and the GRACE
Model,45 were community-based. However, these models
focused on other clinical groups of high-need, high-cost
patients—namely frail older adults with chronic conditions.
The SafeMed care transition model is unusual in explic-

itly targeting highest-risk super-utilizers and rigorously
demonstrating simultaneous improvements in quality, out-
comes, and costs. While the IMPaCT study similarly
targeted low-socioeconomic status inpatients and did show

some improvements in quality and outcomes, no overall
cost reductions were achieved.46 Other notable care transi-
tion or integrated care programs focused on super-utilizers,
such as Health Quality Partners47 and Care Management
Plus,48 did not include younger Medicaid patients with
complex chronic conditions, nor did they demonstrate
overall cost-savings. Only the Camden Coalition care tran-
sition model5, 6 and Denver Health’s integrated care pro-
gram49 explicitly targeted super-utilizing patients with
complex chronic conditions. But to our knowledge, only
Denver Health’s recently reported quasi-experimental study
has demonstrated significant improvements in costs and
outcomes of care for this population.
This study provides clues as to why SafeMed’s core

interventions were particularly effective for high-risk
Medicaid patients. Although Medicaid participants had
lower baseline comorbidity compared to Medicare bene-
ficiaries, they experienced twice as many emergency
visits and less than half the number of primary care visits
during the baseline period. Thus, Medicaid participants
with poor access to and/or engagement in primary care
were more likely to benefit from SafeMed’s emphasis on
rapid primary care follow-up. Our previous study showed
that ED visitors with complex chronic conditions from
the same medically underserved hotspot communities
frequently experience low literacy, unstable employment,
housing instability, and behavioral needs that interfere
with appropriate outpatient disease management.50

SafeMed significantly increased the percentage of high-
need, high-cost Medicaid patients seeing a PCP in the
critical period immediately following hospital discharge.
For these patients, prompt PCP follow-up22, 30, 34, 35 may
have been critical to reducing readmissions, hospitaliza-
tions, ED visits, and costs.
To our knowledge, we are among the first to demon-

strate significant reductions in ED utilization in a super-
utilizing Medicaid population with high baseline ED use.51

Our findings are consistent with North Carolina’s Medicaid
experience where outpatient follow-up visits were benefi-
cial only for Medicaid enrollees with the highest risk of
readmissions.52 Thus, our study provides strong confirma-
tory evidence that care transition programs targeting Med-
icaid super-utilizers should employ intensive interdisciplin-
ary patient engagement emphasizing rapid primary care
follow-up.
Our null finding on medication adherence is also im-

portant. Although studies have shown that hospital-based
medication reconciliation and medication therapy manage-
ment are not sufficient to reduce readmissions,22 we
thought that extending these efforts into the home would
strengthen their effect.30, 34, 35 Despite evidence that
SafeMed reduced drug therapy problems,34 we saw no
significant improvements in overall medication adherence.
Anecdotal reports from program staff and patients indicate
that the primary reason was out-of-pocket costs. Patients
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with very limited income were unable to afford multiple
co-pays for chronic disease medications. SafeMed patients
reported going to the ED precisely to get free short
courses of medication therapy for repeated exacerbations
of chronic conditions. This finding is consistent with re-
search indicating that even small medication co-pays can
present major barriers to adherence for low-income pa-
tients with multiple chronic conditions.53, 54

The substantial reductions in medical expenditures experi-
enced by high-need, high-cost patients participating in SafeMed
indicate that the model could produce significant returns on
investment. Intervention exposure resulted in decreases of over
$8690 per 6-month period for all participants compared with
controls and $15,998 for Medicaid participants. Given an annual
enrollment of 216 patients (2014 average monthly enrollment =
18), we estimated that SafeMedwas associated with gross annual
savings of $8690 × 216 = $1,877,040. With estimated annual
SafeMed program costs of $972,496, we calculated an expected
annual net savings of $904,544 or a $4118 net savings per
SafeMed enrollee per 6-month period. If a health system used
the SafeMed model to target only Medicaid enrollees, using
similar cost assumptions, we estimate expected an annual net
savings of $11,810 per Medicaid SafeMed enrollee per 6-month
period. Accountable care organizations might expect to achieve
even greater savings if they could lower program costs by
minimizing evaluation expenditures and building on existing
system personnel and capacities.
Our study had a number of limitations. Most importantly,

participation in the SafeMed program was not random, and
there were several differences between SafeMed enrollees and
controls. Thus, despite our rigorous quasi-experimental DID
study design with concurrent controls, we cannot rule out
unmeasured confounding. However, although DID models
with only one pre-intervention and one post-intervention ob-
servation cannot control for differences in time trends in the
SafeMed enrollees and controls, they do allow for control of
permanent unobserved differences between the groups. Some
residual selection bias could have contributed to the success of
the intervention, particularly since some socially complex
patients were excluded. However, diagnostic data were used
for exclusions and behavioral health conditions are notorious-
ly underreported. Only five patients with behavioral health
conditions were excluded. Although we attempted to screen
for homelessness early in the study, staff screening was found
to be highly inaccurate and was discontinued. As a result, no
patients were excluded as a result of homelessness. Moreover,
exclusion criteria were applied equally to both participants and
controls, which minimize selection bias.
However, non-random allocation of patients resulted in

some differences between the intervention and control
groups that may have diluted intervention impact on major
outcomes. Control patients were older, with higher percent
of white, more Medicare enrolled, and higher baseline rates
of primary care use. Given that the intervention appeared to
have its greatest impact through increasing primary care

engagement, the control group may have gotten a similar
benefit from their baseline higher levels of primary care
engagement as did the intervention group only through the
impact of the intervention. Thus, demonstrated program
effect may have been diluted through unmeasured con-
founding related to between group differences in primary
care engagement.
It is also possible that the study may have limited general-

izability. The study recruited patients with high utilization
within a single health care system in Memphis, TN, with
above average readmission rates among a mostly underserved
patient population. Thus, our results may not be broadly
generalizable to other regions or populations with severe
mental illness, but are likely to apply to the most typical
super-utilizers in medically underserved areas and hotspot
regions for readmissions. Positive impact for the SafeMed
intervention was only found among Medicaid enrollees and
may not apply to other insured populations with high baseline
utilization of primary care services. Medicare patients may
already benefit from other programs specifically designed to
meet their needs. It is also possible that our study was under-
powered to detect an effect for our smaller Medicare sample.
Future research should further test whether primary care en-
gagement mediates the effectiveness of interventions like
SafeMed that seek to improve care transitions by increasing
follow-up primary care visits.50, 55, 56

Long-term support for effective care transition programs for
high-need, high-cost patients is a critical policy priority. Even
though SafeMed was patient-centered and produced substan-
tial cost reductions per enrollee, all savings accrued to Med-
icaid, while costs were borne by program partners. Thus,
value-based payment reform is essential for the sustainability
of effective care transition programs. Fortunately, CMS is
aggressively shifting to payment approaches tied to value
and quality. Our research indicates that state Medicaid pro-
grams can also promote high-value care by actively supporting
evidence-based care transition models like SafeMed. Care
transition models emphasizing strong interdisciplinary patient
engagement and rapid primary care follow-up offer substantial
promise for achieving simultaneous improvements in quality,
outcomes, and costs among high-need, high-cost Medicaid
patients.
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