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Abstract

This study examines the generalizability of a successful care management bridging strategy
implemented by a behavioral health managed care organization to reduce readmission in
psychiatric and substance use disorder (SUD) populations. The sample included 1724 individuals
with a psychiatric or SUD hospitalization or detoxification service within 30-days of a prior SUD
or inpatient event; 1243 Medicaid-enrolled adults received the intervention plus usual care, and
481 individuals received only usual care. Results included lower readmission to SUD facilities
(p =.0012) and reduced odds of readmission among individuals with a SUD event (OR = 0.49,
p = .00006) for the intervention versus the comparison group. Likelihood of readmission was higher
for those with dual diagnoses (OR=1.72, p =.0002) or in urban settings (OR= 1.47, p = .0010),
with some evidence of the intervention’s success in these populations. Care management bridging
strategies may be more effective for individuals who utilize SUD services and others who need help
navigating complex systems of care.
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Introduction

Psychiatric rehospitalizations are costly to healthcare systems, may negatively impact an
individual’s quality of life, and may reduce provider morale. As a result, such readmissions are
considered a quality indicator in health care and reform efforts." * Individuals funded through
Medicaid programs have been shown to have higher behavioral health-related readmissions
compared to privately insured or uninsured individuals.® In general, a higher proportion of
Medicaid-funded individuals report poorer health and more chronic physical and mental health
conditions than privately-insured individuals.* Thus, reduction of readmissions in Medicaid-funded
individuals is a high priority.’

About 7.9 million US adults have co-occurring mental health (MH) and substance use disorder
(SUD) diagnoses,6 and as a result, need both MH and SUD systems of care. Monitoring acute
readmission (i.e., readmission within 30 days) into both psychiatric and SUD treatment facilities is
therefore necessary to provide high quality care to the millions of individuals who utilize both
systems. Risk factors for increased readmission include use of alcohol and other substances,
presence of co-occurring MH and SUD diagnoses, and prior use of SUD services.” '? Prince
et al.'' report that individuals with drug and alcohol abuse diagnoses have a 58 and 46% greater
risk, respectively, of rehospitalization within 3 months, compared with those with a MH disorder
with no co-occurring SUD. Another study reports individuals with co-occurring disorders have
higher rehospitalization rates than those with MH only diagnoses as well as SUD only, indicating a
26% 30-day all-cause readmission rate for those with dual diagnoses compared to patients with a
principal diagnosis of alcohol-related disorder (18%) or substance-related disorder (15%).% In
another study with Medicaid-insured adults, prior utilization of SUD service was associated with a
58% greater risk for readmission within 30 days.” An increased risk for readmission may be due to
factors associated with a Medicaid population such as medical comorbidity,'® shorter hospital
stays,’ or homelessness,'* or may be due to inadequate discharge planning including lack of patient
education, poor access to follow up care after discharge, or poor medication reconciliation. '

Individuals with MH and SUD disorders may benefit from timely aftercare following
hospitalization or detoxification (detox) because continuum of care has been shown to be
associated with readmission and length of time between inpatient events.'>”'” Several case
management or bridging interventions designed to improve transitions from hospital to community
have been shown to be effective. Critical Time Intervention (CTI)'®?° has been found to be
effective in linking individuals to outpatient treatment’' and preventing psychiatric rehospitaliza-
tion.”* Successful strategies common to CTI and other bridging interventions include communi-
cation of discharge plans between inpatient and outpatient staff, assessment of needs at discharge,
medication reconciliation, psychoeducation on living skills, post-discharge telephone or in-person
follow-up, peer support, starting outpatient programs before discharge, and increased family
involvement.'® ?*2° Similar bridging strategies have been found to improve successful rates of
transition between acute, short-term SUD treatment and outpatient care including involvement of
patients’ families, assistance with transportation, connection to other resources, ongoing care
coordination, and use of motivational treatment engagement and incentives.?* >’

Based on these successful strategies, Community Care Behavioral Health Organization of the
UPMC Insurance Services Division, a non-profit behavioral health managed care organization
(BHMCO) in Pennsylvania, developed a recovery-focused intervention in which BHMCO Care
Managers facilitate access to needed services and resources during the transition from inpatient
care to aftercare. This care management intervention, described below, was initially implemented to
serve an urban population and was shown to be associated with lower readmission rate and
decreased risk for readmission for this population.®'

The care management bridging strategy was expanded from a single urban area to rural areas of
Pennsylvania and from a psychiatric population to a SUD population. This expansion allows
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assessment of the generalizability of the intervention into these populations. Rural settings are typically
associated with decreased access to psychiatric care compared to urban settings. According to a 2018
report from the Health Resources and Services Administration, Pennsylvania has 25 geographic high
needs areas for mental health, and 23 of these areas are rural counties or located within rural counties.>?
The expansion brought the bridging strategy to several rural areas and was based almost entirely on the
original protocol, given that this protocol had already been shown to be effective.

The expanded intervention occurred as part of a larger, three-year quality improvement effort
organized by the Pennsylvania Office of Mental Health and Substance Abuse Services. All
activities were approved as quality improvement by the University of Pittsburgh Medical Center
Total Quality Council. The hypotheses were that the intervention would be associated with reduced
readmission and would demonstrate greater effectiveness in populations known to have higher risk
of readmission, particularly SUD service users and those with dual diagnoses.

Method
Sample

Individuals were eligible for the care management intervention if they were Medicaid-eligible
adults enrolled in the HealthChoices program in a contracted area of the BHMCO, ages 18—
64 years with a readmission to a psychiatric facility, inpatient SUD facility, or residential detox
service within 30 days of a prior admission. This readmission was verified through claims data to
be a psychiatric hospitalization, SUD hospitalization, or residential detox service but did not have
to be the same type of event as the original admission. Seventy-six provider facilities were included
across the state varying in size, academic/community affiliation, and county oversight. The
readmission was flagged as the index readmission that identified an individual as being eligible for
the care management intervention. A population with multiple prior inpatient and detox services
was used because inpatient utilization is a predictor of readmission” '® ** and therefore may be
used to identify those at highest risk for readmission and thus most likely to benefit from
intervention. Detox was included with other inpatient services because multiple, consecutive
episodes of detox service is poor continuum of care and indicate a population that may benefit from
intervention. Individuals with a readmission that were already linked to enhanced or intensive case
management, assertive community treatment, or other acute service coordination were not eligible
to receive the intervention. The study sample included 1724 individuals with a readmission event
between February 1, 2015 and December 31, 2016; 1243 individuals received the intervention and
481 individuals did not receive the intervention. Individuals who did not receive the intervention
served as the comparison, non-intervention group. Comparison group members met eligibility
criteria but did not receive the intervention for the following reasons: 38% early discharge, 17%
left against medical advice/early discharge, 15% symptom related, 12% other reasons (e.g., not on
unit, unit locked), 8% discharged before meeting with a Care Manager, 5% refusal, 2% active
withdraw, 1% medical transfer, and < 1% seclusion.

Procedure

The bridging strategy was conducted by Care Managers of the BHMCO within their provider
network in Pennsylvania and is described below and in further detail elsewhere.®’ Trained Care
Managers identify potential participants through an algorithm and daily report of individuals with
readmission events within 30 days of a prior admission and conduct a 15-30 min onsite interview
with those identified. The intervention is designed to build rapport between the Care Manager and
the individual prior to discharge. The intervention focuses on social determinants that may impact
hospitalization and quality of life. Additionally, the Care Manager facilitates connection to needed
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resources and services with the individual’s current community-based treatment team. The face-to-
face interview consists of eight topic areas: (1) reasons for the current readmission, (2) barriers to
increasing community tenure, (3) strategies for overcoming these barriers, (4) plans for discharge,
(5) strategies for accessing and using medications, (6) components and use of a recovery/crisis
plan, (7) factors that may help to keep the individual safe, and (8) needs during inpatient stay that
may assist with a transition to the community.

The intervention group received the recovery-focused interview plus usual care, while the
comparison group received usual care. Usual care included discharge planning by hospital or
residential staff with referrals to behavioral health services, such as drug and alcohol rehabilitation,
outpatient mental health, care management supports, and appropriate community-based services
(e.g., housing). In the comparison condition, Care Managers did not meet with individuals during
the readmission but did help to facilitate appropriate aftercare and referrals.

Measures
Socio-demographic characteristics and behavioral health service utilization

Socio-demographic variables were obtained from Medicaid administrative data provided by the
Pennsylvania Department of Human Services. Behavioral health service utilization data were
obtained from the BHMCO’s paid claims data. Socio-demographic variables included gender,
race/ethnicity, and age. Additional variables of interest included presence or absence of housing or
legal issues and medication adherence status; these data were obtained from the BHMCO care
management administrative data, which had been collected during prior hospitalizations.

Readmission outcome

Readmission was determined from paid behavioral health service claims. Individuals were
identified as readmitted if a psychiatric hospitalization, SUD hospitalization, or detox service
(hospital or residential) occurred within 30 days of the index readmission that triggered the
intervention. Those without a psychiatric or SUD hospitalization were labeled as not readmitted,
forming a dichotomous outcome variable. The first index readmission for individuals with multiple
30-day readmissions during the evaluation period was selected so that each unique individual was
represented in the data analyses only once.

Statistical analysis

Socio-demographic characteristics were first explored using chi-square tests to discern any
between-group differences (intervention versus comparison). Additionally, chi-square tests were
utilized to compare characteristics between those readmitted and those not readmitted. Next,
logistic regression was performed using the dichotomous variable of readmission (yes/no) as the
outcome and group (intervention versus comparison) as the independent variable, controlling for
variables that had significant between-group differences for those readmitted versus not readmitted.
Because the care management intervention was recently expanded to SUD facilities, individuals
with only psychiatric utilization were separated from those using SUD facilities with or without
psychiatric utilization to discern effectiveness of the expanded intervention. The Hosmer-
Lemeshow (H-L) test statistic was utilized as a goodness-of-fit test, while the Likelihood Ratio,
Score, and Wald tests were examined to evaluate the model.’* A non-significant H-L test provides
evidence that the model fits the data appropriately; while significant Likelihood Ratio, Score, and
Wald tests indicate that the model with covariates is more appropriate than the null (intercept only)
model.** Two additional measures of fit, Cox and Snell R and the Nagelkerke R? were produced as
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complementary measures to the model fit tests.*® *” The ¢ statistic measure of association was
assessed to determine the degree to which predicted probabilities agreed with actual outcomes. A ¢
statistic of one represents perfect model discrimination. Parameter estimates with standard errors,
Wald chi-square test statistics, and odds ratios with 95% Wald confidence intervals were examined
and interpreted. Statistical tests were performed using a significance level of o <05. All analyses
were performed using SAS® 9.3 software.®

Results
Intervention responses

During the intervention, the most commonly reported reasons for readmission were substance use/
relapse (47%), mental health symptoms (37%), and issues around medications (20%) or housing
(18%). The majority of respondents reported having a discharge plan from the prior readmission
(77%) and understanding that discharge plan (96%); however, a large portion developed their
discharge plan without the support of family or others in their social network (57%). A moderate
portion (27%) of individuals reported not taking their prescribed medications. The most commonly
reported reasons for medication nonadherence included choice and interference with active substance
use. Over half (58%) of respondents with a scheduled aftercare appointment reported not attending
that appointment. Most commonly cited reasons for nonattendance were readmission (22%) and
relapse (11%) before the appointment, or personal choice (8%). Finally, over half (59%) of
respondents reported having a recovery plan before readmission.

Readmission

Table 1 reports the frequencies of the socio-demographic and behavioral health service utilization
variables for the comparison and intervention groups. Both the intervention and comparison groups were
primarily composed of European Americans (77%) between the ages of 26 and 45 years old with
presence of co-occurring MH and SUD (74%). There were slightly fewer males in the intervention group
than the comparison group (60 versus 65%, p =.0482). A higher proportion of individuals in the
intervention group had housing issues (18 versus 1%, p <.0001) and legal issues (5 versus < 1%,
p <.0001), and reported medication adherence (49 versus 1%, p<.0001). A greater percentage of
individuals in the intervention group utilized halfway house SUD services (15 versus 10%, p = .0046) but
a lower percentage of intervention group members used crisis services (35% versus 41%, p =.0320).

In total, there were 417 readmissions within 30 days of the index readmission that triggered the
care management intervention involving 405 individuals, as shown in Table 2. Lower rates of
readmission to inpatient SUD or detox facilities were observed for the intervention group versus
the comparison group (4 versus 7%, p =.0012). Follow-up rates to outpatient SUD facilities were
higher in the intervention group versus the comparison group at both 7 days (20 versus 14%,
p =.0026) and 30 days (32 versus 25%, p =.0045). There were no differences in readmission rates
to MH facilities or follow-up rates to outpatient MH facilities between the intervention and
comparison groups.

In Table 3, the characteristics of the readmitted (» = 405) sample were compared to those without
a readmission (n = 1319), regardless of intervention or comparison group. In the non-readmitted
group compared to the readmitted group, there were fewer males (60 versus 66%, p =.0175), fewer
individuals with dual MH and SUD diagnoses (72 versus 81%, p =.0001), and fewer participants
reporting living in an urban area (36 versus 46%, p =.0003). These factors were included in the
logistic regression model. Medication adherence, housing issues, and legal issues were equally
represented in the readmitted and non-readmitted groups. Rates of prior service utilization were
lower in the non-readmitted group for case management, outpatient MH, inpatient MH, and
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Table 1

Differences between comparison and intervention (interview) groups

Variable Comparison Intervention Total p value
(n =481) (n=1243) (n=1724)
Gender (male) 312 (64.86%) 742 (59.69%) 1054 (61.14%)  .0482%*
Race (European American) 373 (77.55%) 955 (76.83%) 1328 (77.03%)  .7511
Age group
Less than 26 years 103 (21.41%) 217 (17.46%) 320 (18.56%)  .2232
26-35 years 170 (35.34%) 434 (34.92%) 604 (35.03%)
36-45 years 92 (19.13%) 263 (21.16%) 355 (20.59%)
>45 years 116 (24.12%) 329 (26.47%) 445 (25.81%)
Housing problems (yes) 4 (0.83%) 221 (17.78%) 225 (13.05%) < .0001*
Legal problems (yes) 1 (0.21%) 62 (4.99%) 63 (3.65%) < .0001*
Urban are (yes) 177 (36.80%) 487 (39.18%) 664 (38.52%)  .3622
Medication adherence (yes) 6 (1.25%) 607 (48.83%) 613 (35.56%) < .0001*
% with dual diagnosis 352 (73.18%) 927 (74.58%) 1279 (74.19%)  .5522
BH services (180 days prior intervention)
ACT 12 (2.49%) 36 (2.90%) 48 (2.78%) .6496
CM 79 (16.42%) 251 (20.19%) 330 (19.14%) .0744
Crisis 195 (40.54%) 435 (35.00%) 630 (36.54%) .0320%
OSUD 167 (34.72%) 461 (37.09%) 628 (36.43%) .3594
OMH 377 (78.38%) 948 (76.27%) 1325 (76.86%) .3512
IMH 346 (71.93%) 901 (72.49%) 1247 (72.33%)  .8181
Inpatient SUD (detox) 31 (6.44%) 81 (6.52%) 112 (6.50%) .9569
Inpatient SUD (rehab) 1 (0.21%) 4 (0.32%) 5 (0.29%) .6933
Non Hospital SUD (detox) 122 (25.36%) 349 (28.08%) 471 27.32%) .2568
Non hospital SUD (rehab) 95 (19.75%) 255 (20.51%) 350 (20.30%) .7234
Non hospital SUD halfway 46 (9.56%) 183 (14.72%) 229 (13.28%)  .0046*

house

ACT, Assertive Community Treatment; CM, Case Management; OSUD, outpatient substance use disorder;
OMH, outpatient mental health; /IMH, Inpatient Mental Health

*Significant p value

inpatient SUD detox and rehabilitation service. A higher proportion of those in the non-readmitted
group compared to those readmitted utilized residential SUD detox.

The logistic regression model contained the following variables: intervention group (yes/no), male
gender (yes/no), dual diagnosis (yes/no), and urban location (yes/no). Because the intervention was
expanded from MH facilities to include a SUD population, two levels were added to the
model—utilization of SUD facilities with or without MH facilities (yes/no) and utilization of only
MH facilities (yes/no). The H-L goodness-of-fit test was not significant (p =.99), indicating that the
model fit was appropriate for the data. Additionally, the Likelihood Ratio, Score, and Wald tests were
significant (p <.001), which revealed that the model containing the covariates was superior to the null
model. As shown in Table 4, the intervention was significantly associated with readmission for
individuals utilizing SUD with or without MH facilities. Within this group, those who received the care
management intervention were about half as likely to be readmitted, compared to those who did not
receive the intervention (OR =0.487, CI=0.323-0.734, p =.0006). No association was observed
between the intervention and readmission for those utilizing only MH facilities. The odds of readmission
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Table 2

Readmission and follow-up outcomes

Variable Comparison Intervention Total (n=1724) p value
(n=481) (n=1243)
Readmission**
IMH within 30 days 97 (20.17%) 240 (19.31%) 337 (19.55%) .6869
SUD (hospital or detox) 35 (7.28%) 45 (3.62%) 80 (4.64%) .0012%*

within 30 days
Follow-up**

OMH within 7 days 109 (22.66%) 277 (22.28%) 386 (22.39%) .8665
OMH within 30 days 191 (39.71%) 502 (40.39%) 693 (40.20%) 7970
Rehab/Partial HH/OSUD 68 (14.14%) 254 (20.43%) 322 (18.68%) .0026*
within 7 days

Rehab/Partial/HH/OSUD 120 (24.95%) 397 (31.94%) 517 (29.99%) .0045°%

within 30 days

IMH, Inpatient Mental Health; SUD, Substance Use Disorder; OMH, outpatient mental health; OSUD,
outpatient substance use disorder; HH, Halfway House

*Significant p value

**Readmission/follow-up from the end of the interview admission

for those with a dual diagnosis were 1.7 times higher than for those with MH or SUD only diagnoses
(OR=1.721,CI=1.291-2.294, p = .0002). The odds of readmission for those in an urban area were 1.5
times higher for than for those from a rural area (OR =1.470, CI1=1.167-1.850, p =.0010). After
controlling for other factors, male gender was not found to be associated with readmission.

In previous analyses,’' the care management intervention was associated with significantly
reduced risk of MH readmissions. To investigate this discrepancy in significance for MH
readmission between the previous and the current study, 30-day readmission rates were calculated
for the portion of the providers representing only the two urban facilities of the previous study. For
these two facilities, readmission rates in the present study for individuals receiving the intervention
were lower than readmission rates in the comparison group (28 versus 39%). These results are
comparable to those of the previously published report (28 versus 36%).*' Since it was
hypothesized that the intervention would show impact on outcomes for individuals with dual
diagnoses, readmission rates for the 1279 individuals with dual diagnoses were compared between
groups. Among participants with dual diagnoses, the readmission rate was 24% for those receiving
the intervention and 29% for those in the comparison group.

Discussion

In the current investigation, a BHMCO care management bridging strategy was associated with
higher utilization of follow-up SUD service (outpatient SUD and/or rehabilitation) and lower rates
of readmission to SUD facilities. Also, those individuals who received the intervention and who
utilized SUD inpatient and detox facilities, alone or in addition to psychiatric inpatient facilities,
had significantly lower risk for readmission than those who did not receive the intervention. This
pattern was not observed for individuals utilizing only MH services. The findings of the current
study highlight possible differences between the MH and SUD systems in their ability to address
access, need, social determinants related to readmission, and motivation for continued treatment.
As such, the care management bridging strategy assessed here may be more effective in one system
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Table 3

Comparison between readmitted and not readmitted

Variable Not readmitted Readmitted Total (n =1724) p value
(n=1319) (n =405)
Gender (male) 786 (59.59%) 268 (66.17%) 1054 (61.14%) .0175%
Race (European American) 1021 (77.41%) 307 (75.80%) 1328 (77.03%) 5019
Age group .5700
Less than 26 years 248 (18.80%) 72 (17.78%) 320 (18.56%)
26-35 years 463 (35.10%) 141 (34.81%) 604 (35.03%)
36-45 years 262 (19.86%) 93 (22.96%) 355 (20.59%)
>45 years 346 (26.23%) 99 (24.44%) 445 (25.81%)
Housing problems (yes) 164 (12.43%) 61 (15.06%) 225 (13.05%) .1697
Legal problems (yes) 50 (3.79%) 13 (3.21%) 63 (3.65%) 5858
Medication adherence (yes) 459 (34.80%) 154 (38.02%) 613 (35.56%) 2356
Urban area (yes) 477 (36.16%) 187 (46.17%) 664 (38.52%) .0003*
% with dual diagnosis 949 (71.95%) 330 (81.48%) 1279 (74.19%) .0001*
BH services (180 days prior intervention)
ACT 32 (2.43%) 16 (3.95%) 48 (2.78%) .1029
CM 236 (17.89%) 94 (23.21%) 330 (19.14%) .0173*
Crisis 467 (35.41%) 163 (40.25%) 630 (36.54%) .0768
OSUD 488 (37.00%) 140 (34.57%) 628 (36.43%) 3741
OMH 988 (74.91%) 337 (83.21%) 1325 (76.86%) .0005%*
IMH 927 (70.28%) 320 (79.01%) 1247 (72.33%) .0006%*
Inpatient SUD (detox) 77 (5.84%) 35 (8.64%) 112 (6.50%) .0452%
Inpatient SUD (rehab) 1 (0.08%) 4 (0.99%) 5 (0.29%) .0028°*
Non-hospital SUD (detox) 390 (29.57%) 81 (20.00%) 471 (27.32%) .0002*
Non-hospital SUD (rehab) 270 (20.47%) 80 (19.75%) 350 (20.30%) 7537

Non-hospital SUD (HH) 171 (12.96%) 58 (14.32%) 229 (13.28%) 4817

Readmitted are unique individuals with psychiatric hospital or substance use disorder hospital/residential
detox if hospital rehab within 30 days from interview admission

ACT, Assertive Community Treatment; CM, Case Management; OSUD, outpatient substance use disorder;
OMH, outpatient mental health; IMH, Inpatient Mental Health; HH, Halfway House

*Significant p value

versus the other. Also, the lower readmission rates observed when examining only those in urban
populations and only dually diagnosed individuals—despite increased risk of readmission for these
groups—support the use of care management bridging strategies for these populations.

It is likely that the care management bridging strategy has its greatest potential to improve
continuum of care and linkage to community services where insufficiencies exist; however, it is not
clear if this is due to care management intervention on system factors” '* or patient
characteristics.® ' ' '* As reported by Raven and colleagues, brief inpatient SUD or detox
services may not provide enough time for adequate discharge and long-term care planning for this
population;'* thus, care management intervention may help to fill gaps. Care managers may also be
helpful in addressing complex chronic conditions, possessing knowledge of services and resources,
and finding ways to build rapport with individuals to support change in attitudes around continuing
care. Additional research is needed to determine the factors addressed by the bridging strategies
that are most successful.
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Table 4

Logistic regression results with the effects of group and intervention for odds of readmission

Variable OR 95% CI p value
Intervention (yes versus no)

SUD/SUD with MH 0.487 0.323-0.734 .0006*

MH only 1.098 0.804-1.500 .5549
Gender (male) 1.257 0.988-1.598 .0623
Dual diagnosis 1.721 1.291-2.294 .0002%*
Urban area 1.470 1.167-1.850 .0010*

7 p value

Likelihood ratio test 65.2329 <.001
Score test 62.6027 <.001
Wald test 60.3187 <.001
Hosmer-Lemeshow test 2.6455 .99

Cox and Snell R?=0.03; Nagelkerke R*=0.06, c statistic=0.61;
SUD, Substance Use Disorder; MH, Mental Health

In the present study, increased likelihood for readmission in those with a dual diagnosis and
those from an urban location is not surprising because these factors reflect increased access to
behavioral health facilities (urban area and dual diagnosis) and illness severity and complexity
(dual diagnosis). These findings are consistent with other studies showing dual diagnosis™ '* '
and urban location'® as predictors for readmission.

The current intervention focused on assessment and facilitation of access to needed resources
and services. The null findings for association between readmission and several social
determinants, namely housing and legal issues, should be interpreted cautiously. These measures
were not reported at the index readmission for many individuals, and thus the data may not have
reflected participants’ current circumstances. It may also be that social determinants that impact
readmission, namely housing issues and homelessness, are confounded with SUD or dual
diagnoses'* as well as urban environment, as individuals with housing issues may migrate to urban
areas for needed resources.

Reported rates of engagement in continuing care often indicate that individuals do not receive care in
the initial weeks or months following their discharge. In the present study, many individuals with a
readmission had several poor indicators of continuum of care: Only 70% of individuals indicated
having an aftercare appointment, and 58% of those reported not attending that appointment, and 22%
because they had already been readmitted. Also, 84% of respondents indicated being prescribed
medication with 27% admitting not taking medication as prescribed. During the care management
intervention, issues around medications were among the most commonly reported reasons for
readmission. Finally, a fairly low number of respondents admitted to having a crisis or recovery plan.
This plan may prevent readmission and help individuals remain in the community. Therefore,
interventions that connect individuals with supports before discharge and address medication and other
issues in a timely manner should have a positive impact on community tenure in this population.

Limitations

The care management intervention occurred as part of operations of the BHMCO and not as a
research study. As a result, the design did not include randomization, and the number of observed
variables was limited. While few differences were found between individuals receiving the
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intervention and those not receiving it, reasons for not receiving the intervention (e.g., higher level
of symptoms, early discharge or discharge against medical advice), point to individual
characteristics that may have differed between the groups in ways not measured by the present
study, potentially contributing to differences in risk for readmission. Attempts were made to
improve the evaluation of the care management intervention with the inclusion of several clinical
and social determinants—housing issues, legal issues, and medication adherence. These factors
were not found to be associated with readmission; however, as these data were collected as part of
care management facilitation and not for the primary purpose of assessing individuals’
characteristics to support the evaluation, cautious interpretation of these findings is warranted.
Future research should address these design and measurement limitations, which may help to
further elucidate the effectiveness of the care management bridging strategy.

Implications for Behavioral Health

The current findings have implications for helping individuals with MH and SUD diagnoses
navigate the behavioral health system and for appropriately targeting intensive practices to
individuals at the highest risk for readmission. Care management approaches and other transitional
methods to improve readmission and follow-up must be sensitive to the routine utilization of both
MH and SUD systems of care by the large number of individuals at high risk for readmission.
Behavioral health practice and policy may benefit from further study of the relationships between
care access, motivation to continue care, and impact of interventions to reduce readmissions.

Acknowledgements

The authors wish to thank Carole Taylor, Community Care Behavioral Health Organization, for
development of the care management intervention; Amanda Allen, Karen Mallah, Tammy Pooler,
and Tiffany Thomas, Community Care Behavioral Health Organization; and Advocates for Human
Potential, Sudbury, MA, for feedback and editorial contributions to this manuscript.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of interest.

References

1. National Council for Quality Assurance. HEDIS 2018, Volume 2: Summary table of measures, product lines, and changes. Available online at
https://www.ncqa.org/Portals/0/HEDISQM/HEDIS2017/HEDIS %202017 %20 Volume %202 %20List%200f%20Measures.pdf?ver=2016-
06-27-135433-350. Accessed on July 26, 2017.

2. Pennsylvania Department of Human Services. Medical assistance quality strategy for Pennsylvania. Available online at http:/
www.dhs.pa.gov/cs/groups/webcontent/documents/document/c_260569.pdf. Published on April 20, 2017. Accessed on July 26, 2017.

3. Hines AL, Barrett ML, Jiang HJ, et al. Conditions with the largest number of adult hospital readmissions by payer, 2011. HCUP
Statistical Brief #172. April 2014. Agency for Healthcare Research and Quality, Rockville, MD. Available online at http://www.hcup-
us.ahrq.gov/reports/statbriefs/sb 172-Conditions-Readmissions-Payer.pdf. Accessed on February 12, 2018.

4. The Kaiser Commission on Medicaid and the Uninsured. Medicaid enrollees are sicker and more disabled than the privately-insured.
Available online at https://www.kff.org/medicaid/slide/medicaid-enrollees-are-sicker-and-more-disabled-than-the-privately-insured/.
Accessed on February 12, 2018.

5. Busch AB, Epstein AM, McGuire TG, et al. Thirty day hospital readmission for Medicaid Enrollees with schizophrenia: The role of
local health care systems. Journal of Mental Health Policy and Economics. 2015;18(3):115-124.

542 The Journal of Behavioral Health Services & Research 46:3  July 2019


https://www.ncqa.org/Portals/0/HEDISQM/HEDIS2017/HEDIS%202017%20Volume%202%20List%20of%20Measures.pdf?ver=2016-06-27-135433-350
https://www.ncqa.org/Portals/0/HEDISQM/HEDIS2017/HEDIS%202017%20Volume%202%20List%20of%20Measures.pdf?ver=2016-06-27-135433-350
http://www.dhs.pa.gov/cs/groups/webcontent/documents/document/c_260569.pdf
http://www.dhs.pa.gov/cs/groups/webcontent/documents/document/c_260569.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb172-Conditions-Readmissions-Payer.pdf
http://www.hcup-us.ahrq.gov/reports/statbriefs/sb172-Conditions-Readmissions-Payer.pdf
https://www.kff.org/medicaid/slide/medicaid-enrollees-are-sicker-and-more-disabled-than-the-privately-insured/

10.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

Substance Abuse and Mental Health Services Administration. Behavioral health trends in the United States: results from the 2014 National Survey on
Drug Use and Health. NSDUH, HHS Publication No. SMA 15-4927, Rockville, MD: Center for Behavioral Health Statistics and Quality, 2015.
Boaz TL, Becker MA, Andel R, et al. Risk factors for early readmission to acute care for persons with schizophrenia taking
antipsychotic medications. Psychiatric Services. 2010;64(12):1225-1229.

Elixhauser A, Steiner C. Readmissions to U.S. hospitals by diagnosis, 2010. Agency for Healthcare Research and Quality. HCUP
Statistical Brief #153. Rockville, MD: US Department of Health and Human Services, 2013.

Lorine K, Goenjian H, Kim S, et al. Risk factors associated with psychiatric readmission. Journal of Nervous & Mental Disease.
2015;203:425-430.

Mark T, Kowlessar N, Vandivort-Warren R. Hospital readmission among Medicaid patients with an index hospitalization for mental
and/or substance use disorder. Journal of Behavioral Health Services & Research. 2013;40(2):207-221.

Prince JD, Akincigil A, Hoover DR, et al. Substance abuse and hospitalization for mood disorder among Medicaid beneficiaries.
American Journal of Public Health. 2009;99(1):160-167.

Smith MW, Stocks C, Santora PB. Hospital readmission rates and emergency department visits for mental health and substance abuse
conditions. Community Mental Health Journal. 2015;51:190-197.

Molfenter T, Connor T, Ford JH, et al. Reducing psychiatric inpatient readmissions using an organizational change model. WMJ:
Official Journal of the Wisconsin Medical Society. 2016;115(3):122—128.

Raven M, Carrier E, Lee J, et al. Substance use treatment barriers for patients with frequent hospital admissions. Journal of Substance
Abuse Treatment. 2010;38(1):22-30.

Acevedo A, Garnick D, Ritter G, et al. Admission to detoxification after treatment: Does engagement make a difference? Substance
Abuse. 2016;37(2):364-371.

Ilgen MA, Unger Hu K, Moos RH, et al. Continuing care after inpatient psychiatric treatment for patients with psychiatric and
substance use disorders. Psychiatric Services. 2008;59:982-988.

Suzuki Y, Yasumura S, Fukao A, et al. Associated factors of rehospitalization among schizophrenic patients. Psychiatry and Clinical
Neurosciences. 2003;57:555-561.

Herman D, Opler L, Felix A, et al. A critical time intervention with mentally ill homeless men: impact on psychiatric symptoms. The
Journal of Nervous and Mental Disease. 2000;188(3):135-140.

Herman D, Conover S, Felix A, et al. Critical Time Intervention: an empirically supported model for preventing homelessness in high
risk groups. The Journal of Primary Prevention. 2007;28(3—4):295-312.

Susser E, Valencia E, Conover S, et al. Preventing recurrent homelessness among mentally ill men: a “critical time” intervention after
discharge from a shelter. American Journal of Public Health. 1997;87(2):256-262.

Dixon L, Goldberg R, Tannone V, et al. Use of a critical time intervention to promote continuity of care after psychiatric inpatient
hospitalization. Psychiatric Services. 2009;60(4):451-458.

Shaffer SL, Hutchison SL, Ayers AA, et al. Brief Critical Time Intervention to improve psychiatric readmission. Psychiatric Services
2015;66(11):1155-1161.

Bonsack C, Golay P, Manetti SG, et al. Linking primary and secondary care after psychiatric hospitalization: Comparison between
transitional case management setting and routine care for common mental disorders. Frontiers in Psychiatry. 2016;7. Available online at
https://www.frontiersin.org/articles/10.3389/fpsyt.2016.00096/full. Accessed on March 28, 2018.

Olfson M, Mechanic D, Boyer CA, et al. Linking inpatients with schizophrenia to outpatient care. Psychiatric Services.
1998;49(7):911-917.

Vigod SN, Kurdyak PA, Dennis CL, et al. Transitional interventions to reduce early psychiatric readmissions in adults: systematic
review. The British Journal of Psychiatry. 2013;202:187—-194.

Acquavita SP, Stershic S, Sharma R, et al. Client incentives versus contracting and staff incentives: how care continuity interventions in
substance abuse treatment can improve residential to outpatient transition. Journal of Substance Abuse Treatment. 2013;45(1):55-62.
Carroll CP, Triplett PT, Mondimore FM. The Intensive Treatment Unit: a brief inpatient detoxification facility demonstrating good
postdetoxification treatment entry. Journal of Substance Abuse Treatment. 2009;37(2):111-119.

Schaefer JA, Cronkite RC, Hu KU. (2011). Differential relationships between continuity of care practices, engagement in continuing
care, and abstinence among subgroups of patients with substance use and psychiatric disorders. Journal of Studies on Alcohol and
Drugs. 2011;72:611-621.

Schaefer JA, Harris AHS, Cronkite RC, et al. Treatment staff’s continuity of care practices, patients’ engagement in continuing care,
and abstinence following outpatient substance use disorder treatment. Journal of Studies on Alcohol and Drugs. 2008;69:747-756.
Timko C, Below M, Schultz NR, et al. Patient and program factors that bridge the detoxification-treatment gap: a structured evidence
review. Journal of Substance Abuse Treatment. 2015;52:1-9.

Taylor C, Holsinger B, Flanagan, JV, et al. (2014). Effectiveness of a Brief Care Management Intervention for Reducing Psychiatric
Hospitalization Readmissions. Journal of Behavioral Health Services & Research ;43(2):262-271.

Health Resources and Services Administration. U.S. Department of Health & Human Services. Designated Health Professional Shortage Areas
Statistics as of February 3, 2018. Available at https://datawarchouse.hrsa.gov/Tools/HDWReports/Reports.aspx. Accessed on February 13, 2018.
Durbin J, Lin E, Layne C, et al. Is readmission a valid indicator of the quality of inpatient psychiatric care? The Journal of Behavioral
Health Services & Research. 2007;34(2):137-150.

Hosmer DW, Lemeshow S, Sturdivant RX. Applied logistic regression, 3™ edition. Hoboken, New Jersey: Wiley, 2013.

Ambrosius WT. Topics in biostatistics. New York, NY: Humana Press, 2007.

Cox DR, Snell EJ. The analysis of binary data, 2" edition. London: Chapman and Hall, 1989.

Nagelkerke NJD. A note on a general definition of the coefficient of determination. Biometrika. 1991;78(3):691-692.

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA
and other countries. ® indicates USA registration.

Care Management Intervention to Decrease Psychiatric HUTCHISON ET AL. 543


https://www.frontiersin.org/articles/10.3389/fpsyt.2016.00096/full
https://datawarehouse.hrsa.gov/Tools/HDWReports/Reports.aspx

	 Adults
	Abstract
	Introduction
	Method
	Sample
	Procedure
	Measures
	Socio-demographic characteristics and behavioral health service utilization
	Readmission outcome

	Statistical analysis

	Results
	Intervention responses
	Readmission

	Discussion
	Limitations

	Implications for Behavioral Health
	Acknowledgements
	Compliance with Ethical Standards
	References


