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Objective: Individuals with substance use disorders are at
high risk of hospital readmission. This study examined
whether follow-up services received within 14 days of dis-
charge from an inpatient hospital stay or residential de-
toxification reduced 90-day readmissions among Medicaid
enrollees whose index admission included a substance use
disorder diagnosis.

Methods: Claims data were analyzed for Medicaid enrollees
ages 18–64 with a substance use disorder diagnosis coded
in any position for an inpatient hospital stay or residential
detoxification in 2008 (N=30,439). Follow-up behavioral
health services included residential, intensive outpatient, out-
patient, and medication-assisted treatment (MAT). Analyses
included data from ten states or fewer, based on a minimum
number of index admissions and the availability of follow-
up services or MAT. Survival analyses with time-varying
independent variables were used to test the association
of receipt of follow-up services and MAT with behavioral
health readmissions.

Results: Two-thirds (67.7%) of these enrollees received no
follow-up services within 14 days. Twenty-nine percent
were admitted with a primary behavioral health diagnosis
within 90 days of discharge. Survival analyses showed that
MAT and residential treatment were associated with re-
duced risk of 90-day behavioral health admission. Receipt
of outpatient treatment was associated with increased
readmission risk, and, in only one model, receipt of in-
tensive outpatient services was also associated with in-
creased risk.

Conclusions: Provision of MAT or residential treatment for
substance use disorders after an inpatient or detoxification
stay may help prevent readmissions. Medicaid programs
should be encouraged to reduce barriers to MAT and resi-
dential treatment in order to prevent behavioral health
admissions.
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Reducing hospital readmissions is an increasing focus of
health care quality improvement and cost reduction strate-
gies (1). Readmission rates for individuals with substance use
disorders are relatively high (18%226%) (2). Having a sub-
stance use disorder is linked to greater complexity of care
and hospital-related complications, longer stays, and greater
likelihood of readmission, even when addiction treatment is
not the reason for hospitalization (3–8). Furthermore, hav-
ing a substance use disorder is associated with other health
consequences and higher health services costs (3,9,10).
Among Medicaid enrollees, alcohol and drug use disorders
have been shown to be among the top ten conditions with
the greatest number of all-cause 30-day readmissions (2).
For Medicaid enrollees with a mental disorder, a comorbid
substance use disorder diagnosis is known to be a major
predictor of readmission (11–14).

Medicaid patients and providers have identified in-
adequate planning and unsuccessful follow-up care as root
causes of high readmission rates (10,15). For individuals with

a substance use disorder, prompt receipt of follow-up treat-
ment services or medication-assisted treatment (MAT) after
an inpatient hospital discharge or a detoxification stay
could be expected to reduce readmission rates. Residential,
intensive outpatient, and outpatient addiction treatment
services are effective in reducing substance use and its
consequences (16–19). Less is known about their impact on
readmission.

Medicaid enrollees with comorbid mental and substance
use disorders had a reduced likelihood of readmission in
hospitals in which a larger proportion of patients received
outpatient mental health treatment within seven days after
hospital discharge (12). Receiving addiction treatment soon
after discharge has been found to be associated with reduced
detoxification readmission (20,21), and the findings were
stronger for residential treatment compared with outpatient
treatment (21).

This study examined whether Medicaid enrollees with a
substance use disorder diagnosis who received targeted
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follow-up services (outpatient, intensive outpatient, or res-
idential services) or MAT after an index hospital inpatient
stay or residential detoxification had a lower likelihood of a
behavioral health hospitalization or detoxification admis-
sion within 90 days, compared with individuals who did not
receive follow-up services. Findings from this study should
help to inform decisions about which services Medicaid and
other payers should cover and how to improve care for
enrollees.

METHODS

Data
Data were from four component files of the 2008 Medi-
caid Analytic eXtract data set (22): “personal summary”
for beneficiary characteristics and enrollment status, “in-
patient” for hospital services, “other therapy” for detoxification
and follow-up services, and “prescription.”Datawere linked by
a unique enrollee identifier by state. Although data were from
2008, the relationship between follow-up services and post-
discharge behavioral health readmissions was not expected to
change over time. Analyses used deidentified data, and thus the
study was exempt from institutional review board review.

Sample
The first (index) inpatient hospital admission with a sub-
stance use disorder diagnosis or residential detoxification
admission between April 1 and September 1, 2008, was in-
cluded for individuals ages 18–64 (N=30,439). Presence of a
substance use disorder was determined by an ICD-9 di-
agnostic code for substance abuse or dependence in any posi-
tion for an inpatient hospital admission or by a residential
detoxification. All diagnoses (not just primary) were considered
because among personswith serious co-occurring disorders, it is
not always clear which will be designated as primary; further-
more, stigma may lead to a decision not to list substance use
disorder diagnoses as primary. Noting a substance use disorder
in a patient’s record is important given common medical com-
plications and the need for addiction treatment services. Of
the 30,439 admissions in the sample, 30.8% (N=9,378) had a
substance use disorder as the primary diagnosis.

Excluded were individuals enrolled in bothMedicaid and
Medicare or enrolled in managed care plans (because of
likely incomplete claims data). Also excluded were individ-
uals not continuously enrolled in Medicaid 90 days before
and after their index admission and those who had substance
use disorder diagnoses only of nicotine–tobacco use disor-
der, marijuana abuse, or hallucinogen abuse.

Data were included from ten states on the basis of a
minimum number of index admissions and prevalence of
follow-up services or MAT: Connecticut, Illinois, Indiana,
Minnesota, Missouri, New York, North Carolina, West Vir-
ginia, Wisconsin, and Vermont. Thirty-seven states were ex-
cluded that had fewer than 650 index admissions, indicating
no or few fee-for-service claims; three states were excluded in
which none of the follow-up serviceswere received by at least

5% of the patients who had index admissions. In the ten states
that remained, an average of 82% of Medicaid enrollees were
excluded because of their dual Medicaid-Medicare eligibility
or participation in managed care plans (23). [A table in an
online supplement to this article presents data on excluded
individuals in each of the ten states.]

Variables
The outcome was time to a behavioral health admission in
the 90 days after discharge from the index admission. For
all follow-up services, eligible diagnoses were broadened to
include both substance use disorders and mental disor-
ders, given overlap in clinical needs and treatment ap-
proaches. A postdischarge behavioral health admission
was thus defined as an inpatient admission with a primary
diagnosis of a substance use or mental disorder or a resi-
dential detoxification admission. For readmission, only
the primary diagnosis was used in order to focus on be-
havioral health admissions and to better indicate the ef-
fect of follow-up services on the substance use disorder
itself.

Four key independent variables were created, each for
the 14 days after discharge from the index admission. Re-
ceipt of follow-up treatment within a 14-day period indicates
good clinical care byminimizing time outside treatment (21).
Current Procedural Terminology and Healthcare Common
Procedure Coding System (HCPCS) codes, place of service,
and primary substance use or mental disorder diagnosis
were used to identify residential behavioral health treat-
ment, excluding detoxification; partial hospitalization or
intensive outpatient; outpatient behavioral health services;
and MAT, defined as a prescription fill of buprenorphine,
disulfiram, acamprosate, or naltrexone or an HCPCS service
code for methadone, buprenorphine, or naltrexone.

The number of days to the first follow-up service received
within 14 days postdischarge was calculated. Service re-
ceipt could begin on the day of discharge (day 0). Because
follow-up services could occur at any point in the 14-day
window, the opportunity to observe a postdischarge be-
havioral health readmission varied. To address this, each
follow-up service was coded as a series of time-varying in-
dependent variables from day 0 to day 14 for the survival
analysis models. Once a follow-up service was received, the
remainder of the 14 days was coded as having received that
service. For the few patients who received two or three types
of follow-up services (excludingMAT), an episode approach
coded only the most intensive service received (residential,
then intensive outpatient, then outpatient), starting on the
first day of any services received.

Covariates were the basis of Medicaid eligibility (dis-
ability versus other), demographic factors (age, sex, and
race-ethnicity), mental or general medical comorbidities at
the index admission, substance use disorder characteristics
(alcohol only or any opioid use disorder), index admission
length of stay (days), and use of behavioral health services or
MAT in the 90 days prior to the index admission.
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Analyses
Available follow-up services varied by state, depending on
Medicaid coverage in that state. Three models were run to
account for each pattern of services: model 1, outpatient
services andMAT in all ten states; model 2, outpatient,MAT,
and intensive outpatient services in Connecticut, Indiana,
Minnesota, Missouri, and Vermont only; and model 3, out-
patient, MAT, intensive outpatient, and residential services
in Connecticut, Minnesota, and Vermont only. Index ad-
mission was the unit of analysis.

Cox proportional hazards regressionmodels were used to
estimate the effect of follow-up services andMAT on time to
a behavioral health admission after discharge, with censor-
ing at 90 days. Hazard ratios (HRs) are interpreted similarly
to odds ratios, showing at any point in the 90 days after
discharge whether an individual receiving the follow-up
service within 14 days was more (HR .1) or less (HR ,1)
likely than an individual not receiving the service within
14 days to have a behavioral health admission. Models in-
cluded all covariates. State was included as a fixed effect to
account for differences in population, Medicaid eligibility,

other Medicaid-covered services, and other
unobserved variations. Analyses were con-
ducted in SAS, version 9.3.

RESULTS

Characteristics of Sample and Index
Admissions
Table 1 presents data for the sample of 30,439
patients with an index admission and high-
lights the often wide variations across states
as indicated by the ten-state minimum and
maximum percentages. [A table in the online
supplement presents details by state.] Comor-
bid mental disorders were prevalent among
about half of the patients admitted, and
general medical comorbidities were noted
for about two-thirds. Medicaid eligibility
was usually due to a disability (66.6%), but
the proportion varied widely across states
(24.5%–97.5%). For a substantial minority
of patients (21.1%), only an alcohol use dis-
order was coded without any drug use
disorder, and for 27.3% an opioid use dis-
order was coded, regardless of other sub-
stance use disorder diagnoses. Behavioral
health service use 90 days prior to the index
admissionwas fairly uncommon forMAT (5.1%)
and inpatient treatment (13.1%); however, over
a quarter (25.9%) used outpatient treatment in
that period. Themean index admission length of
stay was 6.0 days (data not shown).

Follow-Up Services Within 14 Days
of Discharge

Three-quarters (75.1%) of individuals with an index admis-
sion had no residential, intensive outpatient, or outpatient
services in the 14 days postdischarge (Table 2); however, the
proportion varied by state (49.9%–83.4%). Few individuals
received postdischarge residential treatment (8.3%) or in-
tensive outpatient services (5.5%) in the states that offered
them; outpatient services were received by 22.8% of indi-
viduals and MAT by 10.4%. The proportions receiving spe-
cific services also varied across states. When receipt of MAT
was included, two-thirds (67.7%) of individuals with an in-
dex admission did not have either a follow-up service or
MAT within the 14-day window [see online supplement for
findings by state].

Of thosewho received a service, it most frequently started
on the day of discharge or the two days following, with
frequency of first service use declining each day there-
after. Figure 1 illustrates the time to first behavioral health
follow-up service, overall (dotted line) and by state. (A
full-color version of the figure is available online at ps.
psychiatryonline.org.) The most variation by state occurred
in the first two days postdischarge.

TABLE 1. Characteristics of 30,439 Medicaid enrollees in ten states with index
admission records listing a substance use disorder diagnosis in any positiona

Total (N=30,439) Across 10 states (%)

Characteristic N % M Minimum Maximum

Sex
Male 17,114 56.2 52.0 38.7 66.6
Female 13,325 43.8 48.0 33.4 61.3

Race-ethnicity
White 13,121 43.1 59.2 29.5 94.3
Black 11,939 39.2 25.2 1.2 57.2
Hispanic 3,733 12.3 6.9 .1 25.3
Other 590 1.9 3.1 .1 16.1
Unknown 1,056 3.5 8.3 .5 49.0

Age
18–39 10,174 33.4 37.3 25.1 61.7
40–59 18,527 60.9 56.9 34.8 67.2
60–64 1,738 5.7 5.8 3.5 8.2

Comorbidity
Mental 15,438 50.7 53.6 39.0 65.3
General medical 20,519 67.4 66.0 34.2 79.4

Basis of Medicaid
eligibility
Disability 20,276 66.6 73.4 24.5 97.5
Other 10,163 33.4 26.6 2.5 75.5

Substance use diagnosis
characteristics
Alcohol disorder only 6,427 21.1 25.3 17.1 34.3
Any opioid use disorder 8,300 27.3 22.6 11.1 35.8

Prior behavioral health
service useb

Medication-assisted
treatment

1,547 5.1 8.0 1.9 22.9

Inpatient treatment 4,000 13.1 9.3 4.6 17.0
Outpatient treatment 7,882 25.9 25.4 18.5 35.1

a Source: 2008 Medicaid Analytic eXtract
b Received in the 90 days before the index admission
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Inpatient Readmissions Within 90 Days
of Discharge
Hospital readmissions for any cause were
common (48.3%) in the 90-day postdischarge
period, as were readmissions for a primary
behavioral health diagnosis (29.3%) (Table 2).
Postdischarge readmissions occurred through-
out the 90-day period, although they were
most likely within the first week postdischarge.
As shown in Figure 2, in several states a sub-
stantial proportion of individuals had behavioral
health readmissions within the first seven days,
whereas in other states such readmissions oc-
curred more evenly throughout the period
studied. (A full-color version of the figure is
available online at ps.psychiatryonline.org.)
In the 90 days postdischarge, 70.7% of in-
dividuals overall had no behavioral health
readmission.

Hazard of Behavioral Health Admission
Within 90 Days of Discharge
Table 3 presents hazard ratios for behavioral
health admission within 90 days of discharge.
Model 1 included all ten states and only out-
patient and MAT services. Receipt of out-
patient services in the 14 days postdischarge
was associated with a higher hazard of read-
mission in the 90 days postdischarge (HR=1.40,
p,.001). Receipt ofMATwas associated with a
lower hazard of readmission (HR=.61, p,.001).
As expected, state was a significant predictor of
a behavioral health admission 90 days post-
discharge. Most covariates were significant
predictors, with the exception of Medicaid
eligibility category and Hispanic, other, or
unknown race-ethnicity.

Model 2 added intensive outpatient treat-
ment, covered by only five states. Receipt of
outpatient and MAT services remained signifi-
cant predictors of a behavioral health admis-
sion in the 90 days postdischarge, as in model 1;
however, receipt of intensive outpatient ser-
vices was not a significant predictor. State and
covariate effectswere similar to those inmodel 1.

Model 3 included all four services (outpatient, MAT, in-
tensive outpatient, and residential services), covered by only
three states. Outpatient and MAT services remained signifi-
cant predictors, as in models 1 and 2. Receipt of intensive
outpatient services was a significant predictor of a higher
hazard of readmission (HR=1.45, p,.05). Receipt of resi-
dential services was associated with a lower hazard of
readmission (HR=.50, p,.001). As before, most covariates
were significant.

To determine whether the patterns held when the in-
cluded states were constant across models, sensitivity analyses

examined models 1 and 2 by using only the same three states as
in model 3. In the model with fewer states, receipt of intensive
outpatient services was significantly associated with a higher
hazard of readmission inmodel 2 as well as in model 3 (data not
shown).

DISCUSSION

For patients whose index admission record listed a sub-
stance use disorder diagnosis in any position, this analysis
found strong support for the value of rapid follow-up with

TABLE 2. Behavioral health follow-up services received within 14 days of hospital
discharge and inpatient admission within 90 days of discharge among 30,439
Medicaid enrollees in ten statesa

Total (N=30,439) Across 10 states (%)

Variable N % M Minimum Maximum

Follow-up services in 14 days
postdischarge
Residentialb 276 8.3 11.7 2.1 29.1
Intensive outpatientb 372 5.5 4.9 2.0 7.8
Outpatient (excluding intensive) 6,929 22.8 20.1 15.4 27.6
No residential, intensive outpatient,

or outpatient
22,862 75.1 73.9 49.9 83.4

MATc 3,155 10.4 10.8 3.2 26.2
No services 20,599 67.7 67.3 38.7 79.6

Time to first follow-up service (day)d

0 1,944 6.4 7.4 3.1 12.5
1 1,554 5.1 6.0 3.0 22.6
2 981 3.2 2.8 1.5 5.5
3 802 2.6 2.3 1.0 3.9
4 829 2.7 2.4 1.0 5.2
5 682 2.2 1.8 .8 3.5
6 729 2.4 2.0 .8 3.8
7 400 1.3 1.4 .8 2.2
8 353 1.2 1.1 .6 1.6
9 303 1.0 1.0 .3 1.7
10 296 1.0 1.0 .6 1.3
11 258 .8 1.0 .5 1.8
12 231 .8 .8 .4 1.1
13 248 .8 .9 .6 1.3
14 230 .8 .9 .6 1.4

Inpatient admission 90 days
postdischarge
Any 14,702 48.3 42.1 32.9 54.8
Behavioral health 8,918 29.3 23.9 13.5 36.7

Time to behavioral health inpatient
admission (days)
,7 3,764 12.4 10.3 2.6 27.2
7–14 1,103 3.6 2.7 1.2 4.7
15–30 1,429 4.7 3.7 2.2 6.3
31–60 1,589 5.2 4.2 2.0 6.2
61–90 1,033 3.4 3.0 1.7 4.3

No behavioral health inpatient
admission

21,521 70.7 76.1 63.3 86.5

a Source: 2008 Medicaid Analytic eXtract
b The denominator for total percentage is total admissions across states with the service.
c MAT, medication-assisted treatment
d Includes residential, intensive outpatient, outpatient, or MAT. For the few individuals who re-
ceived more than one of the follow-up services (excluding MAT), an episode approach was used
in which only the most intensive service was coded.
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MAT or residential treatment services to reduce risk of a
behavioral health admission in the 90 days after discharge.
These results are consistent with studies showing an as-
sociation between MAT and residential services and im-
proved outcomes for patients with substance use disorders
(16,18,19). Most of the 30,439 patients in this study, however,
received no follow-up service in the 14 days postdischarge.

Surprisingly, receipt of outpatient treatment services
(and in one model, intensive outpatient services) was as-
sociated with an increased risk of readmission. On the sur-
face this seems contradictory to expectations, but possible
explanations arise. Patients’ discharge plans may have re-
ferred them to an inappropriate level of care—that is, out-
patient treatment may have been insufficient to meet their
needs for addiction treatment, but residential treatment may
not have been recommended by the discharge team, may not

have been readily available, or may not have been covered
under Medicaid. Studies have shown that poor treatment
matching leads to poorer substance use outcomes (24–26);
thus readmission is more likely. Our findings suggest that no
outpatient care is better than outpatient care (when analyses
controlled for receipt of other services). Perhaps the pres-
ence of a referral to follow-up care or a return to preexisting
treatment for substance use or mental disorders indicated
a greater need for services following discharge. Further-
more, because residential services are scarce in some states or
communities, people for whom residential treatment would
have been appropriate might have been referred to outpatient
or intensive outpatient services to receive any care. This study
could not test these scenarios; the claims data did not include
nuanced measures of severity or needed level of care.

The concept of follow-up services after discharge has
clear face validity, but it may be difficult to show the bene-
fit empirically. Challenges discussed next include access to
postdischarge services, range in quality and coordination of
inpatient and postdischarge services, and data concerns.

First, difficulties accessing behavioral health treatment
arise for a variety of reasons (27). Geographic and financial
barriers are common, especially for more intensive levels of
care. Fourteen days may be insufficient if individuals who
are referred to care and intend to use it are unable to obtain
appointments within this short window (28,29). A study of
Medicaid enrollees discharged from a hospitalization for a
mental disorder showed that the likelihood of follow-up
treatment in a licensed mental health clinic increased by
16% to 22% when the investigators used a 30-day post-
discharge follow-up window rather than a seven-day pe-
riod (30). However, a longer follow-up window also allows
more time in which relapse might occur.

Second, the quality and coordination of postdischarge
treatment may vary widely. For example, before a Medicaid
quality improvement effort, inpatient providers in one state
had low rates of communication with outpatient providers,
as well as low rates of arranging for follow-up behavioral
health care and referring individuals for general medical
care (30). Generally, claims data do not indicate whether
communication occurred between inpatient and post-
discharge clinicians, nor the level of attention paid to sub-
stance use disorders during the inpatient stay or whether the
substance use disorder was addressed adequately or at all. If
the major reason for hospitalization was a general medical
condition, addiction may have been a side issue. Postdischarge
services might not mitigate an initial lack of attention or in-
adequate attention to the individual’s substance use issues.

Third, the necessary omission from this study of states
with Medicaid managed care, which likely carved out behav-
ioral health services, resulted in the omission of data, and the
states included in the study may not be representative. Repli-
cation that includes managed care and carve-out data would
permit fuller confidence in these findings. However, com-
paredwith relatively unmanaged fee-for-service arrangements,
managed care organizations may have different service arrays

FIGURE 1. Days to first behavioral health follow-up service
among 30,439 Medicaid enrollees in ten states with index
admission records listing a substance use disorder diagnosis in
any positiona
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a Follow-up services included residential, intensive outpatient, outpatient,
and medication-assisted treatment. (A color version of this figure is avail-
able online at ps.psychiatryonline.org.)

FIGURE 2. Time to behavioral health inpatient or detoxification
stay within 90 days of discharge among 30,439 Medicaid enrollees
in ten states with index admission records listing a substance use
disorder diagnosisa
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a A color version of this figure is available online at ps.psychiatryonline.
org.
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and may have procedures for preventing readmission; there-
fore, patterns of findingsmay differ. In addition, even in the ten
states included in this study, which had the strongest data in
terms of a minimum number of index admissions and preva-
lence of follow-up services or MAT, the analyses showed that
few beneficiaries received any follow-up services. Individuals
may have received services in settings that had block grant
funding or from larger residential treatment programs that
were ineligible for Medicaid payment based on the IMD ex-
clusion (31); such services would not be included in Medicaid

claims. Even if a state offers a service, it may limit access to a
subgroup of enrollees (for example, pregnant women or people
with serious mental illness) (32). The relatively few individ-
uals who met study inclusion criteria may also reflect under-
identification of persons with substance use disorders in claims
data (33).

Medicaid pays for a growing proportion of behavioral
health services (34), particularly under Affordable Care Act
(ACA) health care reform (31). However, states vary in Med-
icaid eligibility criteria, behavioral health services covered,

TABLE 3. Analysis of variables as predictors of a behavioral health admission within 90 days after a hospital discharge among 30,439
Medicaid enrollees in ten states, by type of follow-up servicesa

Model 1: outpatient
and MAT (N=30,439)

Model 2: outpatient,
MAT, and intensive
outpatient (N=6,787)

Model 3: outpatient,
MAT, intensive
outpatient, and

residential (N=3,339)

Independent variableb HRc 95% CI HRc 95% CI HRc 95% CI

Follow-up servicesd

Outpatient 1.40** 1.32–1.48 1.40** 1.21–1.61 1.45* 1.15–1.81
MAT .61** .56–.67 .60** .48–.74 .54** .41–.73
Intensive outpatient 1.06 .84–1.35 1.45* 1.03–2.04
Residential .50** .33–.76

State (reference: Vermont)e

Connecticut .96 .82–1.12 1.10 .92–1.31 1.09 .90–1.31
Illinois .75** .65–.87 — — — —
Indiana .41** .34–.51 .44** .36–.56 — —
Minnesota .47** .39–.58 .53** .42–.67 .63** .49–.80
Missouri .52** .45–.61 .55** .46–.66 — —
New York 1.00 .87–1.15 — — — —
North Carolina .39** .33–.46 — — — —
West Virginia .47** .38–.58 — — — —
Wisconsin .44** .34–.55 — — — —

Basis of Medicaid eligibility other than
disabled (reference: disabled)

.99 .94–1.04 .86 .74–1.00 .86 .72–1.01

Female (reference: male) .79** .76–.83 .76** .68–.84 .75** .66–.86
Age (reference: 40–59)
18–39 .98 .93–1.03 1.11 1.00–1.25 1.07 .92–1.24
60–64 .68** .60–.77 .48** .34–.68 .47** .31–.72

Race-ethnicity (reference: white)
Black 1.13** 1.08–1.19 .90 .79–1.03 .87 .72–1.06
Hispanic 1.05 .98–1.13 .76* .62–.95 .82 .66–1.02
Other .91 .76–1.10 .82 .57–1.20 .81 .55–1.19
Unknown .95 .83–1.09 .88 .59–1.33 .92 .53–1.57

Comorbidity
Mental 1.29** 1.23–1.35 1.04 .93–1.16 .75** .64–.88
General medical .57** .54–.59 .51** .46–.57 .40** .34–.46

Index admission length of stay .95** .95–.96 .95** .93–.96 .95** .93–.97
Substance use diagnosis characteristics
Alcohol only 1.25** 1.19–1.33 1.27** 1.13–1.44 1.50** 1.26–1.78
Any opioid use disorder 1.34** 1.27–1.41 1.29** 1.13–1.47 1.36** 1.14–1.62

Prior behavioral health servicesf

Medication-assisted treatment 1.11* 1.01–1.22 1.08 .90–1.29 .99 .81–1.21
Inpatient 2.81** 2.68–2.95 2.49** 2.20–1.82 2.10** 1.74–2.55
Outpatient 1.20** 1.14–1.26 1.29** 1.15–1.44 1.33** 1.16–1.54

a Source: 2008 Medicaid Analytic eXtract. Cox proportional hazards regression models
b Variables are dichotomous unless a reference group is specified.
c Hazard ratio
d MAT, medication-assisted treatment. Services received within 14 days of discharge from the index admission
e Dashes indicate that the services were not included in the available data for that state.
f Received in the 90 days before the index admission
*p,.05, **p,.001
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spending on such services (31,35,36), and contracting with
specialty managed care organizations for behavioral health
benefits. A true national study would have been ideal, but the
vast variability among states in available services and financing
approaches made this prohibitive.

Successful recovery from any diagnosis depends on many
factors, such as the quality of care during the index admis-
sion, overall health status, demographic factors, and ability
to purchase medications. Similarly, a complex variety of
factors is associated with readmissions (37). Systematic re-
views of interventions to reduce 30-day general medical re-
hospitalization found that no single intervention is regularly
associated with reduced risk (38) and that effective inter-
ventions are complex and seek to enhance patient capacity to
reliably access and engage in postdischarge care (39). A recent
project reduced 30-day readmission rates and increasedMAT
for patients admitted for alcohol dependence by implement-
ing a discharge planning protocol (40).

The analyses in this study relied onMedicaid claims data.
Thus we were unable to determine, for instance, whether
referrals were made at the time of discharge or whether an
individual had difficulty accessing services postdischarge.
Individuals dually eligible for Medicaid and Medicare were
excluded, which may have excluded some individuals with
severemental illness. Some states exclude certain services or
populations from Medicaid, and thus resource availability
may have played a role in these findings. Findings apply to
persons who sought Medicaid-funded care. Services sup-
ported by other funding, such as block grants, may have been
accessible to the enrollees, and thus the study may have
underestimated receipt of follow-up services. This analysis
controlled for disability as the basis of admission, but the
definition of disability varies across states. Inclusion of an
index admission allowed for a behavioral health diagnosis in
any position, but inclusion of a readmission required a pri-
mary diagnosis of a behavioral health disorder. This ap-
proach excluded some readmissions but allowed for a focus
on the impact of behavioral health services on readmissions
that were likely related specifically to behavioral health
problems. However, the approach may also have under-
estimated the number of readmissions by excluding those for
which a behavioral health diagnosis was a key factor in
readmission but for which the required primary diagnosis
was not listed. This analysis did not examine the number of
postdischarge services received or, if such services were
received, other aspects of the follow-up care episode.

The generalizability of these findings may be limited. The
exclusion criteria reduced the analytic sample to only ten
states. Furthermore, the enrollees in those states who were
dually eligible for Medicaid and Medicare and those in
managed care plans were excluded, and, on average, only
18% ofMedicaid enrollees in the ten states were represented
in the data. The findings thus are most applicable to persons
who are in fee-for-service or other health plans that have
low use of treatment management approaches or low use of
additional supports to reduce readmissions. The findings are

likely most applicable to persons who are low-income or
otherwise eligible for Medicaid.

Future research could use alternative methods to exam-
ine questions raised by these limitations and discussed herein
as challenges. In particular, research is needed to confirm—and
if confirmed, to disentangle—the perplexing finding about out-
patient follow-up care. The discussion suggests pathways to
understanding the results, but further careful study is neces-
sary. Furthermore, it is important to expand the populations to
whom these findings might apply, such as by testing the hy-
potheses in Medicaid managed care populations, where data
are available, and in privately insured populations.

CONCLUSIONS

In a time of change in the health care system, the question of
how to reduce readmissions is important. Readmission of a
large proportion of patients to hospitals within a short time
frame may indicate inadequate quality of hospital care or
lack of appropriate coordination of postdischarge care.
Under the ACA financial penalties have been established
for hospitals with excessive Medicare readmissions within
30 days after acute care hospitalizations for several diagnoses
(1,41). Other payers likely will follow suit. However, concerns
have risen about holding hospitals accountable when they
cannot exert control over patient behavior and provider per-
formance after acute care.

It is important to continue to examine readmissions and
follow-up after treatment, given the heightened understanding
of how substance use and mental disorders affect health and
recovery, the likelihood of readmission, and the high stakes
related to health care in this population. Future research
should further investigate howMAT and residential treatment
may be useful in improving outcomes after an inpatient stay
and should also examine our counterintuitive results about
outpatient care.

The findings highlight several policy implications. Most
individuals had no follow-up services within the 14-day
window. Services that are not received cannot improve
outcomes. Policies implemented after 2008, the period of
these admissions, including the ACA and federal parity,
should increase access to behavioral health services under
Medicaid. Furthermore, Medicaid programs should be en-
couraged to offer a range of substance use disorder treat-
ment benefits to all Medicaid enrollees. This may require a
renewed focus on how to best allocate scarce resources,
especially for more expensive services, such as residential
treatment. States should ensure that barriers to use of MAT
are reduced—for example, by eliminating prior authoriza-
tion requirements; by developing models, such as hub-and-
spoke, to increase access to MAT in the community; or by
specifically encouraging training for and adoption of MAT
among Medicaid providers. Greater efforts are needed, such
as focused discharge planning, follow-up phone calls, co-
ordination with primary care providers, use of performance
measures (for example, follow-up after hospitalization for
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mental illness [42]), and better linkages between hospitals
and specialty addiction treatment providers. Solutions that
focus on benefit design should be combined with efforts
targeted at referral processes to ensure that more individuals
who are discharged from inpatient treatment receive ap-
propriate and timely follow-up services.
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