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Continuity of Care After Inpatient Discharge of Patients  
With Schizophrenia in the Medicaid Program: 
 A Retrospective Longitudinal Cohort Analysis

Mark Olfson, MD, MPH; Steven C. Marcus, PhD; and Jalpa A. Doshi, PhD

Objective: This study seeks to identify patient, 
facility, county, and state policy factors associated 
with timely schizophrenia-related outpatient treat-
ment following hospital discharge.

Method: A retrospective longitudinal cohort 
analysis was performed of 2003 national Medicaid 
claims data supplemented with the American  
Hospital Association facility survey, the Area Re-
source File, and a Substance Abuse and Mental 
Health Services Administration Medicaid policy 
report. The analysis focuses on treatment episodes 
of adults, aged 20 to 63 years, who received inpa-
tient care for ICD-9-CM–diagnosed schizophrenia 
(59,567 total treatment episodes). Rate and adjust
ed odds ratio (AOR) of schizophrenia-related 
outpatient visits within 7 days and 30 days  
following hospital discharge are assessed.

Results: Of the 59,567 hospital discharges,  
41.7% received schizophrenia-related outpatient vis-
its in 7 days and 59.3% in 30 days following hospital 
discharge. The adjusted odds of 30-day follow-up 
outpatient visits were significantly related to pread-
mission outpatient mental health visits (AOR = 3.72; 
99% CI, 3.44–4.03), depot (AOR = 2.83; 99% CI, 
2.53–3.18) or oral (AOR = 1.73; 99% CI, 1.62–1.84) 
antipsychotics as compared with no antipsychotics, 
and absence of a substance use disorder diag-
nosis (AOR = 1.35; 99% CI, 1.25–1.45). General 
hospital as compared with a psychiatric hospital 
treatment (AOR = 1.32; 99% CI, 1.14–1.54) and 
patient residence in a county with a larger number 
of psychiatrists per capita (AOR = 1.27; 99% CI, 
1.08–1.50) were related to receiving follow-up out-
patient visits. By contrast, residence in a county with 
a high poverty rate (AOR = 0.60; 99% CI, 0.54–0.67) 
and treatment in a state with prior authorization 
requirements for < 12 annual outpatient visits 
(AOR = 0.69; 99% CI, 0.63–0.75) reduced the  
odds of follow-up care.

Conclusions: Patient characteristics, clinical 
management, geographical resource availability, and 
the mental health policy environment all appear to 
shape access to care following hospital discharge in 
the community treatment of adult schizophrenia.
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The transition from inpatient to outpatient psychiatric 
care poses substantial risks of premature treatment 

disengagement.1,2 In one study of a diagnostically mixed 
sample of adult Medicaid psychiatric inpatients, roughly 
one-half (51%) received no outpatient care during the first 
30 days following hospital discharge.1 Because lack of timely 
outpatient mental health care following psychiatric hospi-
tal discharge increases the risk of relapse and poor mental 
health outcomes,3–5 linking inpatients to outpatient care fol-
lowing hospital discharge is a recognized indicator of quality 
of care.6

Several patient factors have been reported to increase 
the risk of incomplete referrals from inpatient to outpatient 
psychiatric care. Male sex, minority ethnic/racial ancestry, 
substance use disorders, a lack of outpatient care prior to hos-
pital admission, and short index inpatient admissions have 
each been associated with incomplete referrals for outpatient 
mental health care.1,7–9 Type of health insurance coverage has 
also been correlated with timely follow-up; Medicaid patients 
tend to be less likely than privately insured patients to receive 
care within 30 days of psychiatric hospital discharge.10 Psy-
chiatric inpatients within health plans that require greater 
cost sharing for mental health than other health services are 
also less likely than their counterparts in plans with mental 
health parity to receive timely follow-up care.11

Prior research in other areas of medicine has demon-
strated that in addition to patient characteristics, hospital 
characteristics,12 regional factors,13 and statewide influ-
ences14 can meaningfully reduce or promote continuity of 
treatment. In the current context, it is conceivable, for exam-
ple, that a scarcity of outpatient mental health professionals 
in the surrounding community or administrative barriers to 
outpatient mental health services might impede the connec-
tion of psychiatric inpatients to outpatient care. At present, 
however, little is known about the role of hospital charac-
teristics, community factors, or state mental health policies 
in promoting outpatient care following psychiatric hospital 
discharge.

Most previous research on outpatient mental health 
care following inpatient discharge has involved diagnosti-
cally mixed samples of psychiatric inpatients. As a result, 
the specific factors that affect linkage to outpatient care for 
key vulnerable groups including patients with schizophrenia 
remain poorly defined. Patients with schizophrenia account 
for nearly one-fifth of all inpatient days of psychiatric care in 
community hospitals in the United States,15 and even subtle 
disruptions in their antipsychotic treatment increase their 
risk of relapse.16,17
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The current study addresses these gaps in knowledge by 
combining several national data sources to examine a wide 
range of factors potentially associated with timely follow-up 
outpatient mental health care in a large national sample of 
Medicaid-financed inpatients treated for schizophrenia. A 
greater understanding of how patient characteristics, hos-
pital organizational features, community factors, and state 
Medicaid policies contribute to the probability of timely 
follow-up outpatient care may inform clinical interventions 
and programmatic reforms aimed at smoothing the transi-
tion from inpatient to outpatient care.

METHOD

Data Sources
Four sources of data were utilized: (1) 2003 national 

Medicaid Analytic Extract (MAX) files,18 (2) the American 
Hospital Association (AHA) annual survey,19 (3) the Area 
Resource File (ARF),20 and (4) the Substance Abuse and 
Mental Health Services Administration (SAMHSA) state 
mental health Medicaid policy report.21 The primary source 
of patient-level data was the 2003 MAX files from all 50 
states and the District of Columbia obtained from the Cen-
ter for Medicare and Medicaid Services. These files include 
patient eligibility, demographic characteristics, medical ser-
vice, and prescription claims data from the over 40 million 
beneficiaries enrolled in Medicaid nationwide. The annual 
AHA survey of hospitals assesses the organizational struc-
ture, facilities and services, and financial performance of 
all short-term hospitals in the United States.19 The ARF, 
which is compiled by the US Health Resources and Ser-
vices Administration, contains county-level variables 
from several sources that measure the health professions, 
resource scarcity, socioeconomic characteristics, and 
other geographic health-related characteristics.20 In 2003,  
SAMHSA sponsored a survey of state Medicaid directors 
from all 50 states and the District of Columbia that involved 
an assessment of state Medicaid mental health coverage.21 
In the current analysis, the Medicaid provider number on 
hospital discharge claims from the Medicaid file was used 
to link patients to hospitals providing their care and identi-
fied in the AHA annual survey, the county of residence of 
the patient was used to link to ARF variables, and the state 
of residence of the patient was used to link to the SAMSHA 
policy report.

The study was reviewed and determined to be ex-
empt from human subjects review by the New York State  
Psychiatric Institute Institutional Review Board.

Sample Selection
Study subjects aged 20 to 63 years were followed 

through Medicaid medical service and pharmacy claims 
for a 90-day period before each hospital admission and a 
30-day period after hospital discharge for the treatment 
of schizophrenia (International Classification of Diseases, 
Ninth Revision, Clinical Modification [ICD-9-CM] code: 
295) as the first listed diagnosis. Hospitalizations were 

included only if the patient was continuously eligible for 
Medicaid services for the 90 days before hospital admission 
and 30 days following hospital discharge. Individual patients 
could contribute more than one schizophrenia treatment–
related hospital discharge (ie, treatment episode) to the 
analysis. Hospitalizations were excluded from the analysis if 
a diagnosis of dementia-related disorder (ICD-9-CM codes: 
290–294, 330, 331) occurred during the 90-day preperiod. 
Hospital admissions for patients also enrolled in Medicare 
(Medicare data were not available), hospital admissions that 
were followed by a hospital readmission during the 30-day 
period postdischarge, and hospital admissions of > 30 days’ 
duration were excluded from the study sample. Inpatient ad-
missions of longer than 30 days are relatively uncommon22 
and are associated with a relatively low risk of early hospital 
readmission.23

Outcomes
The 2 outcome variables were ≥ 1 follow-up outpatient 

visit with a diagnosis of schizophrenia within 7 days and 
30 days of a schizophrenia-related hospital discharge. These 
visits were identified on the basis of the presence of 1 or more 
Medicaid claims for outpatient visits with a schizophrenia 
diagnosis (ICD-9-CM code: 295) in any position during, re-
spectively, the 7-day and 30-day period following hospital 
discharge. Follow-up care was defined as any Medicaid- 
reimbursed outpatient mental health service for schizophre-
nia, including outpatient mental health visits, partial hospital 
care, family-based therapy, rehabilitation services, and other 
community-based mental health services. The definitions 
of the outcomes were based on the Health Plan Employer 
Data and Information Set quality measures for follow-up 
after hospitalization for mental illness.6

Independent Variables
Independent variables included patient, hospital, local re-

source, and state policy level variables. Patient level variables 
from the Medicaid eligibility and claims files included patient 
age at hospital discharge (20–35, 36–45, or 46–63 years), sex, 
race/ethnicity, primary hospital discharge diagnosis (schizo-
phrenia vs schizoaffective disorder), length of index hospital 
stay (short: 1–8 days; medium: 9–12 days; long: 13–30 days), 
and type of Medicaid financing arrangement (fee-for-service 
vs some managed care). On the basis of claims during the 90-
day period prior to hospital admission, treatment episodes 
were also classified with respect to presence or absence of a 
diagnosis for a chronic medical illness,24 substance use dis-
order (ICD-9-CM codes: 291–292, 303–305), or any mental 
disorder (ICD-9-CM codes: 290–319) and a filled antipsy-
chotic medication prescription. These prescriptions were 
hierarchically organized as (1) any long-acting injections 
(ie, depot medications) with or without oral medications, 
(2) oral but no long-acting injectable medications, and (3) 
no antipsychotic medications. Medicaid eligibility was cat-
egorized as poverty-related or disability-related.

From the AHA data, the hospital providing care for the 
treatment episode was characterized with respect to number 
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of total beds (small: 1–99; medium: 100–499; large: ≥ 500), 
number of psychiatric beds (none, 1–39, ≥ 40), provision of 
outpatient psychiatric services (yes or no), hospital ownership 
(public; private, nonprofit; private, for-profit), and hospital 
type (psychiatric and community or other). Hospitals were 
also characterized with AHA data by the percentage of to-
tal annual discharges of patients enrolled in Medicaid (low: 
0%–19%; medium: 20%–39%; high: ≥ 40%) and by medical 
resident teaching status (teaching or nonteaching).

Area Resource File data were used to characterize coun-
ties in which patients resided with respect to regional 
mental health resources, income, and population density. 
Specifically, discharges were classified by county with re-
spect to the number of psychiatrists (none; low: 0.01–14.99; 
high: ≥ 15.00), psychologists (none; low: 0.01–99.99; high:  
≥ 100.00), and social workers (none; low: 0.01–299.99; 
high: ≥ 300.00) per 100,000 residents. Other ARF variables 
included county per capita annual income from all sources 
(low: < $25,000; medium: $25,000–49,000; high: ≥ $50,000), 
percentage of county population in poverty (low: 0%–14%; 
medium: 15%–19%; high: ≥ 20%), and county population 
per square mile (low: ≤ 399; medium: 400–1,000; high: 
> 1,000).

The SAMHSA state Medicaid policy report was used to 
distinguish patients treated in states with preauthorization 
requirements for the first 1 to 11 outpatient mental health 
visits per year from patients treated in states that do not 
require preauthorization or only require preauthorization 
for ≥ 12 outpatient mental health visits per year. A second 
variable indicated whether state Medicaid coverage included 
services provided at specialized outpatient mental health 
clinics.

Analytic Plan
The percentages of treatment episodes with at least 1 

qualifying outpatient schizophrenia-related visit within 7 
and 30 days of hospital discharge, respectively, were deter-
mined overall and stratified by each patient, hospital, county, 
and state Medicaid policy characteristic. For each of these 
characteristics, Wald χ2 tests were performed to test the dif-
ference in proportions of patient treatment episodes receiving 
and not receiving schizophrenia-related outpatient visits in 7 
and 30 days following hospital discharge (α = .01, 2-tailed). 
Adjusted odds ratios with 99% CIs were calculated for each 
characteristic using logistic regression analyses to measure 
the effect of each variable on the probability of receiving 
outpatient visits following hospital discharge, controlling  
for all other patient, hospital, county, and policy covariates. 
Because of the nesting of treatment episodes under individu-
al patients and patients within hospitals, the observations are 
nonindependent. Accordingly, generalized estimating equa-
tions were used to adjust all standard errors and confidence 
intervals for the clustering of observations. Given the large 
sample sizes, we consider odds ratios with 99% CIs that do 
not include 1.0 to be statistically significant and odds ratios 
of > 1.20 or < 0.80 to be potentially substantial from a clinical 
or policy perspective.

RESULTS

Overall
The sample included 59,567 treatment episodes from 

49,239 unique patients. Within the first week of hospital 
discharge, approximately 4 in 10 (41.7%) treatment episodes 
in the study sample included ≥ 1 schizophrenia-related out-
patient visit. By 30 days, this percentage had increased to 
nearly 6 in 10 (59.3%).

Patient Characteristics
In the bivariate analyses, the percentage of treatment epi-

sodes that included schizophrenia-related outpatient visits 7 
and 30 days following hospital discharge significantly varied 
by all patient characteristics examined, except treatment of 
prior substance use disorder for both outcomes, diagnostic 
subtype for the 7-day outcome, and patient age group for the 
30-day outcome (Table 1). Especially low rates of follow-up 
were observed among treatment episodes that did not in-
clude outpatient mental health treatment or antipsychotic 
medications in the 90 days before the initial hospitalization 
and among treatment episodes of patients whose Medicaid 
eligibility was related to poverty rather than disability.

In the 7-day regression, significant associations with 
follow-up schizophrenia-related outpatient visits were evi-
dent between each patient characteristic except patient age 
(Table 1). Outpatient mental health care prior to hospital 
admission, depot antipsychotic medication as compared 
with no antipsychotic treatment prior to admission, and 
Medicaid eligibility related to disability rather than poverty 
were each associated with particularly high odds of receiv-
ing schizophrenia-related outpatient visits during the first 
week following hospital discharge. Significant associations 
with follow-up visits were also evident for male sex, oral 
antipsychotic medications, long as compared with short 
length of inpatient stays, schizophrenia as compared with 
schizoaffective disorder, fee-for-service as compared with 
managed care financing, and prior treatment of a chronic 
medical illness. The pattern of predictors from the 30-day 
regression resembled that from the 7-day regression, except 
that in the 30-day model the “other” race/ethnicity group 
was not significantly more likely than the white group to 
receive follow-up visits. In both models, absence of a diag-
nosis of a substance use disorder during the 90 days before 
hospital admission was linked to significantly higher odds 
of receiving outpatient schizophrenia-related visits following 
hospital discharge (Table 1).

Hospital Characteristics
All of the hospital characteristics, except hospital teaching 

status for both outcomes and hospital-operated outpatient 
psychiatric services for the 7-day outcome, were significantly 
related to outpatient follow-up visits in the bivariate analyses 
(Table 2). In the 7- and 30-day regressions, treatment in a 
hospital that serves a higher rather than a lower percentage 
of Medicaid-financed patients and treatment in a smaller 
rather than a larger hospital increased the odds of receiving 
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follow-up schizophrenia-related outpatient visits. In addi-
tion, treatment in a private, nonprofit hospital as compared 
with a private, for-profit hospital was associated with a 
significantly higher likelihood of receiving a schizophrenia-
related outpatient visit within 7 days of hospital discharge 
(Table 2).

County Characteristics
Each of the county characteristics was significantly re-

lated to follow-up visits at 7 and 30 days following hospital 
discharge (Table 3). The 7- and 30-day regressions revealed 
that patient residence in a county with a high or medium as 
compared with a low poverty rate was associated with lower 
odds of schizophrenia-related follow-up visits. Patient resi-
dence in a county with a medium or high as compared with 
a low population density was also associated with lower odds 
of follow-up outpatient visits in both models. By contrast, 
patient residence within counties with large numbers of psy-
chiatrists per capita was significantly related to an increased 
likelihood of follow-up visits. Neither the population density 
of social workers nor psychologists was significantly related 
to follow-up visits in the multivariate regressions (Table 3).

State Medicaid Policies
Treatment episodes of patients who live in states that re-

quire preauthorization for fewer than 12 annual outpatient 
mental health visits had significantly lower odds of follow-up 
outpatient visits than those of patients who lived in states 
that do not require preauthorization or only require preau-
thorization for ≥ 12 outpatient mental health visits per year. 
There were significant bivariate associations between state 
Medicaid coverage of outpatient mental health clinics and 
successful linkage to outpatient care within 7 and 30 days, 
but these associations were not significant in the multivariate 
analyses (Table 3).

DISCUSSION

Approximately 4 in 10 adults diagnosed with schizo-
phrenia in this national sample of Medicaid patients did 
not receive outpatient treatment for their disorder within 
1 month of hospital discharge. Such discontinuities in care 
have been found to markedly increase the risk of relapse.3–5 
The risk of not receiving timely follow-up care appears to 
be a joint function of patient, hospital, local resource, and 

Table 1. Rates of 7-Day and 30-Day Follow-Up Outpatient Schizophrenia-Related Treatment Stratified by Patient Characteristicsa

Characteristic
7-Day Follow-Up Visit 30-Day Follow-Up Visit

% χ2 df P AOR (99% CI) % χ2 df P AOR (99% CI)
Age, y 18.8 2 < .0001 7.0 2 .03

20–35 (n = 18,657) 40.8 0.96 (0.90–1.03) 58.9 1.02 (0.95–1.09)
36–45 (n = 20,489) 41.4 0.96 (0.90–1.02) 58.9 0.99 (0.93–1.06)
46–63 (n = 20,421) 42.8 1.00 59.9 1.00

Sex 9.3 1 .002 17.9 1 < .0001
Male (n = 32,700) 42.3 1.08 (1.02–1.14) 60.2 1.12 (1.05–1.17)
Female (n = 26,867) 40.9 1.00 58.2 1.00

Race/ethnicity 79.9 3 < .0001 110.3 3 < .0001
White (n = 28,337) 43.3 1.00 61.8 1.00
African American (n = 19,639) 41.2 1.03 (0.96–1.10) 57.1 0.94 (0.88–1.00)
Hispanic (n = 3,679) 38.1 0.92 (0.82–1.03) 56.5 0.93 (0.83–1.05)
Other (n = 1,543) 45.6 1.24 (1.05–1.46) 60.8 1.09 (0.92–1.29)

Diagnostic subtypeb 0.2 1 .67 18.1 1 < .0001
Schizoaffective (n = 28,469) 41.7 1.00 58.2 1.00
Schizophrenia (n = 31,098) 41.6 1.15(1.09–1.21) 60.2 1.28 (1.21–1.35)

Length of admission, d 13.2 2 .001 21.5 2 < .0001
Short, 1–8 (n = 32,701) 41.0 1.00 58.3 1.00
Medium, 9–12 (n = 11,783) 42.5 1.04 (0.97–1.11) 60.5 1.07 (1.00–1.14)
Long, 13–30 (n = 15,083) 42.5 1.08 (1.02–1.16) 60.4 1.10 (1.03–1.17)

Medicaid eligibility 201.4 1 < .0001 273.8 1 < .0001
Poverty (n = 1,833) 20.6 1.00 35.2 1.00
Disability (n = 57,564) 41.1 2.10 (1.72–2.59) 60.1 2.00 (1.67–2.40)

Financing arrangement 390.1 1 < .0001 336.2 1 < .0001
Fee-for-service (n = 36,498) 44.1 1.12 (1.05–1.20) 61.6 1.16 (1.09–1.24)
Managed care (n = 23,069) 37.8 1.00 55.6 1.00

Prior chronic medical illnessc 153.1 1 < .0001 1,469.1 1 < .0001
Present (n = 46,271) 46.2 1.15 (1.08–1.22) 64.2 1.14 (1.07–1.22)
Absent (n = 13,296) 40.2 1.00 57.8 1.00

Prior outpatient mental health carec 1,802.7 1 < .0001 2,769.7 1 < .0001
Present (n = 50,958) 45.9 3.33 (3.04–3.64) 64.5 3.72 (3.44–4.03)
Absent (n = 8,609) 16.8 1.00 28.5 1.00

Prior antipsychoticsc 1,300.9 2 < .0001 1,795.4 2 < .0001
Depot (n = 4,938) 55.5 2.41 (2.16–2.68) 74.7 2.83 (2.53–3.18)
Oral (n = 40,310) 44.8 1.65 (1.54–1.76) 63.2 1.73 (1.62–1.84)
None (n = 14,319) 30.3 1.00 42.9 1.00

Prior substance use disorderc 0.8 1 .36 1.2 1 .23
Present (n = 8,173) 42.3 1.00 58.8 1.00
Absent (n = 51,394) 41.7 1.22 (1.12–1.32) 59.4 1.35 (1.25–1.45)

aData are from National Medicaid Data. Adjusted odds ratios (AORs) are from logistic regressions with all variables as covariates. Sample sizes vary due 
to missing data.  bHospital discharge diagnosis.  cBased on 90 days before inpatient admission.
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Table 2. Rates of 7-Day and 30-Day Follow-Up Outpatient Schizophrenia-Related Treatment Stratified by Hospital Characteristicsa

Hospital Characteristic
7-Day Follow-Up Visit 30-Day Follow-Up Visit

% χ2 df P AOR (99% CI) % χ2 df P AOR (99% CI)
Number of total bedsb 90.0 2 < .0001 44.7 2 < .0001

Small, 1–99 (n = 3,596) 41.7 1.00 60.5 1.00
Medium, 100–499 (n = 36,402) 43.7 0.85 (0.75–0.96) 60.6 0.79 (0.70–0.89)
Large, ≥ 500 (n = 12,511) 37.9 0.75 (0.65–0.86) 56.9 0.72 (0.62–0.83)

Number of psychiatric bedsb 47.8 2 < .0001 57.7 2 < .0001
0 (n = 2,047) 43.3 1.00 62.3 1.00
1–39 (n = 18,844) 43.9 0.87 (0.75–1.00) 61.8 0.86 (0.74–1.00)
40+ (n = 19,067) 40.2 0.86 (0.75–1.00) 58.5 0.89 (0.76–1.03)

Outpatient psychiatric servicesb 3.1 2 .22 17.3 2 .0002
Present (n = 26,901) 42.3 1.03 (0.96–1.10) 60.3 0.97 (0.92–1.02)
Absent (n = 13,057) 41.6 1.00 60.1 1.00

Hospital controlb 220.4 2 < .0001 145.7 2 < .0001
Private, nonprofit (n = 34,158) 44.4 1.00 61.7 1.00
Public (n = 9,808) 38.6 0.95 (0.88–1.02) 57.2 1.02 (0.95–1.11)
Private, for-profit (n = 8,543) 35.8 0.90 (0.82–0.98) 54.7 0.96 (0.88–1.05)

Annual discharges, Medicaid, %b 41.5 2 < .0001 28.7 2 < .0001
Low, 0–19 (n = 26,191) 42.4 1.00 60.8 1.00
Medium, 20–39 (n = 20,751) 40.4 1.12 (1.05–1.19) 58.2 1.05 (0.99–1.21)
High, 40+ (n = 8,543) 45.3 1.36 (1.22–1.50) 60.2 1.12 (1.01–1.24)

Teaching status of hospital 1.63 1 .44 2.1 1 .35
Teaching (n = 24,370)b 41.7 1.02 (0.96–1.08) 59.9 0.98 (0.92–1.04)
Nonteaching (n = 28,139) 42.1 1.00 59.5 1.00

Hospital type 79.2 1 < .0001 91.6 1 < .0001
Psychiatric (n = 2,222) 32.4 1.00 49.5 1.00
General and other (n = 50,287) 42.3 1.26 (1.08–1.47) 60.1 1.32 (1.14–1.54)

aPatient-level data are from national Medicaid claims files. Adjusted odds ratios (AORs) are from logistic regressions with all variables as covariates. 
Sample sizes vary due to missing data.  bAmerican Hospital Association survey data.

Table 3. Rates of 7-Day and 30-Day Follow-Up Schizophrenia-Related Outpatient Treatment, Stratified by County and State 
Medicaid Policy Characteristicsa

7-Day Follow-Up Visits 30-Day Follow-Up Visits
County and State Medicaid Policy Characteristic % χ2 df P AOR (99% CI) % χ2 df P AOR (99% CI)
County characteristics
Psychiatrists per 100,000 residents 309.7 2 < .0001 161.4 2 < .0001

None, 0 (n = 29,690) 39.0 1.00 58.7 1.00
Low, 0.01–14.99 (n = 3,631) 39.7 0.99 (0.87–1.14) 56.7 1.02 (0.89–1.17)
High, 15.00+ (n = 24,244) 46.4 1.29 (1.10–1.51) 62.9 1.27 (1.08–1.50)

Psychologists per 100,000 residents 56.6 2 < .0001 18.1 2 .0004
None, 0 (n = 35,659) 40.8 1.00 60.5 1.00
Low, 0.01–99.99 (n = 10,657) 42.5 1.17 (0.78–1.77) 59.3 1.17 (0.77–1.78)
High, 100+ (n = 11,249) 41.3 0.95 (0.62–1.45) 58.8 1.03 (0.67–1.59)

Social workers per 100,000 residents 444.5 2 < .0001 282.7 2 < .0001
None, 0 (n = 27,278) 40.9 1.00 60.7 1.00
Low, 0.01–299.99 (n = 10,383) 37.7 0.76 (0.50–1.14) 55.4 0.72 (0.47–1.09)
High, 300.00+ (n = 19,904) 48.3 1.10 (0.72–1.66) 64.2 0.97 (0.64–1.49)

Annual income per capita, county 108.1 2 < .0001 42.6 2 < .0001
Low, < $25,000 (n = 9,494) 39.2 1.00 58.2 1.00
Medium, $25,000–49,999 (n = 40,610) 43.1 0.93 (0.84–1.03) 60.1 0.92 (0.83–1.02)
High, $50,000 (n = 7,461) 39.6 0.99 (0.83–1.18) 57.1 0.94 (0.78–1.21)

County population in poverty, % 820.2 2 < .0001 732.3 2 < .0001
Low, 0%–14% (n = 36,028) 46.9 1.00 64.1 1.00
Medium, 15%–19% (n = 11,600) 31.2 0.62 (0.57–0.67) 48.8 0.62 (0.58–0.68)
High, 20%+ (n = 9,937) 36.8 0.59 (0.52–0.65) 54.7 0.60 (0.54–0.67)

County population per square mile 85.9 2 < .0001 33.6 2 < .0001
Low, ≤ 399 (n = 18,921) 42.4 1.00 60.9 1.00
Medium, 400–1,000 (n = 8,312) 38.3 0.74 (0.67–0.81) 57.4 0.78 (0.71–0.86)
High, > 1,000 (n = 30,332) 42.7 0.80 (0.73–0.87) 59.0 0.83 (0.76–0.91)

State Medicaid policy characteristics
Prior authorization, < 12 outpatient mental health visitsb 326.8 1 < .0001 183.2 1 < .0001

Present (n = 7,323) 31.7 0.62 (0.56–0.68) 52.0 0.69 (0.63–0.75)
Absent (n = 52,244) 43.1 1.00 60.3 1.00

Mental health clinic coverageb 304.4 3 < .0001 231.1 1 < .0001
Present (n = 33,473) 43.8 1.02 (0.95–1.09) 61.1 1.04 (0.97–1.12)
Absent (n = 26,094) 39.0 1.00 56.9 1.00

aIndependent variables derived from Area Resource File. Psychiatrists are limited to those in patient care. Adjusted odds ratios (AORs) are from logistic 
regressions with all variables as covariates. Sample sizes vary due to missing data.  bSubstance Abuse and Mental Health Services Administration 
(SAMHSA)–derived data.
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state Medicaid policy factors. A greater understanding of 
these factors may help identify high-risk patient subgroups 
as well as inform clinical interventions and programmatic 
reforms aimed at smoothing the transition from inpatient 
to outpatient care.

Consistent with previous research with diagnostically 
heterogeneous samples,1 receiving outpatient care during 
the period preceding hospital admission was an especially 
powerful predictor of successful linkage to outpatient care. 
As compared with patients who had not received outpa-
tient care during the 90 days before hospital admission, 
those who had received such care had over 3 times the 
odds of receiving care in the first month following hospi-
tal discharge. Having a usual source of mental health care 
emerged as the single most important factor in promoting 
continuity of care following hospital discharge. For patients 
who have not received treatment during the period preced-
ing inpatient admission, proactive clinical efforts may be 
necessary to coordinate the transition from inpatient to 
outpatient care.25 One promising hospital-based approach 
for these patients involves establishing contact between the 
patient and a new outpatient clinician prior to hospital dis-
charge.7 Strong consideration should be given to dropping 
reimbursement restrictions on outpatient visits during the 
inpatient care of patients who were not receiving outpatient 
care prior to hospital admission. Service innovations are 
needed to help assure that adults with schizophrenia have 
a regular and ongoing source of outpatient mental health 
care.

Even after controlling for prior outpatient mental health 
care, patients who received long-acting injectable antipsy-
chotic medications prior to hospital admission were more 
likely to follow through with outpatient care than were 
patients who received only oral antipsychotic medications 
during this period. Patients who received no antipsychotic 
medications before hospital admission for the treatment of 
schizophrenia had the lowest rate of outpatient follow-up. 
The current findings underscore the importance of taking 
a careful medication history from inpatients for the period 
preceding hospital admission. Patients who were not taking 
antipsychotic medications prior to hospital admission are 
at high risk for treatment disengagement following hospital 
discharge. For these patients, clinical attention to medica-
tion acceptance and discharge planning may facilitate their 
engagement in outpatient services and reduce risk of hos-
pital readmission.26

Use of long-acting antipsychotic medications may be 
concentrated among patients who have relatively strong 
connections to outpatient care and are therefore more likely 
to follow-up with outpatient care after hospital discharge. 
Patients with schizophrenia who do not take oral or de-
pot antipsychotic medications prior to hospital admission 
may also be at higher risk than patients who receive anti-
psychotic medications during this period for slower and 
more complex recoveries.27 Differences in the trajectory of 
recovery may in turn influence engagement with outpatient 
care following hospital discharge.

A recent history of treatment for a substance use disorder 
substantially increased the risk of not receiving follow-up 
outpatient care after controlling for several potentially con-
founding factors. Patients with substance use disorders are 
known to be at high risk of premature treatment termina-
tion.9,28 Some,1 but not all,2 research further suggests that 
comorbid substance use disorders tend to reduce continuity 
from inpatient to outpatient psychiatric care.

Patients treated in specialized psychiatric hospitals were 
less likely to receive follow-up care than those treated in 
general and other hospitals. It is possible that as compared 
with psychiatric hospitals, community hospitals tend to de-
vote greater clinical attention to discharge planning or have 
stronger referral networks and better established collabora-
tive relationships with community mental health agencies. 
Psychiatric inpatients in general hospitals have been found 
to report less stigma and social rejection than their coun-
terparts in specialized psychiatric hospitals.29 Active efforts 
to promote and coordinate referrals may be especially im-
portant within specialized psychiatric hospitals.

Local availability of psychiatrists also appeared to influ-
ence continuity of care. Patients who live in counties with 
more psychiatrists may have more options and greater ac-
cess to outpatient psychiatric care than those who live in 
areas without psychiatrists. At the same time, however, the 
adjusted models revealed that residence in a more densely 
populated county tended to decrease outpatient follow-up 
care. As noted in previous research,30 our study revealed that 
in more densely populated areas, it is possible that recently 
discharged psychiatric patients have a greater tendency to 
become lost during the interagency referral process.

Residence in an impoverished area was also associated 
with low rates of follow-up care. High-poverty counties 
tend to have high rates of unemployment, homelessness, 
and residential turnover and fewer mental health care 
resources.31,32 These and related factors may create unfavor-
able conditions for people with schizophrenia to navigate 
the interface separating inpatient from outpatient care. 
In the allocation of scarce public resources, such as state-
funded case managers and referral coordinators that focus 
on linking high-need patients to care, consideration should 
be given to the greater challenges of achieving continuity of 
care in high-poverty areas.

Health care policies appear to exert an influence over 
access to outpatient care following hospital discharge. 
Specifically, statewide Medicaid policies that require pre-
authorization starting with fewer than 12 annual outpatient 
mental health visits appear to increase the risk of not receiv-
ing follow-up outpatient care. Preauthorization, which is 
aimed at controlling costs through a reduction of discre-
tionary use of outpatient mental health services, may, for 
some patients, inadvertently limit access to critically impor-
tant care.11 Patients treated under managed care also tended 
to be less likely than those treated under fee-for-service ar-
rangements to receive follow-up care. These findings point 
out potential quality of care risks associated with 2 common 
policy approaches to containing mental health care costs.
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This study has several potential limitations. First, data 
were not available concerning many factors that may in-
fluence use of follow-up outpatient mental health care. For 
example, no measures were available concerning the extent 
to which inpatient staff prepare patients for their first sched-
uled outpatient visit, arrange for outpatient visits during the 
inpatient stay, employ patient-centered approaches to clini-
cal decision making, or contact patients following hospital 
discharge to encourage follow-up. Second, diagnoses were 
based on clinician judgment and were not subject to expert 
validation through standardized or structured assessment. 
From a policy perspective, however, conclusions derived 
from community diagnostic patterns are relevant to service 
delivery. Third, analyses are limited to nonelderly adult Med-
icaid recipients and may not generalize to privately insured 
or uninsured populations or to older adult patient popula-
tions. Nevertheless, Medicaid is the largest third-party payer 
of schizophrenia outpatient care in the United States. Fourth, 
it is also not possible to generalize to the large number of 
Medicaid patients who receive inpatient care in state men-
tal hospitals that do not receive Medicaid reimbursement. 
Fifth, nonresponse to the hospital survey resulted in a vari-
able number of missing discharges ranging from number of 
hospital beds (6.8%) to presence of an outpatient psychiatric 
service (32.9%). The county-level variables were missing in 
3.4% of discharges. Missing responses open the possibility 
of selection bias. Sixth, uncertainty exists regarding the ac-
curacy of claims-based measures of long-acting injection 
antipsychotic medications.33,34 Finally, the results may also 
not generalize to the large number of treatment episodes 
(20,374 treatment episodes) that resulted in hospital read-
missions for general medical or psychiatric disorders during 
the first 30 days following initial hospital discharge. Follow-
ing the algorithms for the Health Plan Employer Data and 
Information Set follow-up after hospitalization for mental 
illness measures, these discharges were excluded from the 
analysis because hospital readmission may prevent the out-
patient follow-up visit from taking place.6

Schizophrenia generally requires long-term and ongoing 
treatment to promote recovery.35 In community treatment, 
the risks of discontinuity between inpatient and outpatient 
follow-up care are substantial for patients with schizophrenia 
in the Medicaid program, especially for patients who are not 
receiving antipsychotic medications or other outpatient men-
tal health care prior to hospital admission and for patients 
treated in states with extensive preauthorization requirements 
for outpatient care. The processes that govern linkage are 
quite complex. Patient characteristics, clinical management, 
geographical resource availability, and mental health policy 
environment all influence access to care following hospital 
discharge. A greater focus is needed on treatments, services, 
and policies that promote the timely transition to outpatient 
care in the community treatment of schizophrenia.

Author affiliations: Department of Psychiatry, College of Physicians and 
Surgeons, Columbia University and New York State Psychiatric Institute, 
New York (Dr Olfson); Center for Health Equity Research and Promotion, 
Philadelphia Veterans Affairs Medical Center, and School of Social  

Policy & Practice, University of Pennsylvania, Philadelphia  
(Dr Marcus); and Leonard Davis Institute of Health Economics,  
University of Pennsylvania and Division of General Internal Medicine, 
University of Pennsylvania School of Medicine, Philadelphia (Dr Doshi).
Potential conflicts of interest: Dr Olfson has received grant/research 
support from Bristol-Myers Squibb and Eli Lilly. Dr Marcus is a consul-
tant for Eli Lilly. Dr Doshi is a consultant for Eli Lilly and Bristol-Myers 
Squibb.
Funding/support: This research was funded by a grant to Columbia 
University from Eli Lilly; Indianapolis, Indiana; Dr Olfson, principal 
investigator. 
Disclaimer: Dr Marcus had full access to all of the data in the study and 
takes responsibility for the integrity of the data and the accuracy of the 
data analysis. The sponsors had no role in the design and conduct of the 
study; collection, management, analysis, and interpretation of the data; 
and preparation or approval of the manuscript.

REFERENCES

  1.	 Stein BD, Kogan JN, Sorbero MJ, et al. Predictors of timely follow-up 
care among Medicaid-enrolled adults after psychiatric hospitalization. 
Psychiatr Serv. 2007;58(12):1563–1569. doi:10.1176/appi.ps.58.12.1563 PubMed

  2.	 Compton MT, Rudisch BE, Craw J, et al. Predictors of missed first  
appointments at community mental health centers after psychiatric  
hospitalization. Psychiatr Serv. 2006;57(4):531–537. doi:10.1176/appi.ps.57.4.531 PubMed

  3.	 Lin HC, Lee HC. The association between timely outpatient visits  
and the likelihood of rehospitalization for schizophrenia patients.  
Am J Orthopsychiatry. 2008;78(4):494–497. doi:10.1037/a0014515 PubMed

  4.	 Cuffel BJ, Held M, Goldman W. Predictive models and the effectiveness 
of strategies for improving outpatient follow-up under managed care. 
Psychiatr Serv. 2002;53(11):1438–1443. doi:10.1176/appi.ps.53.11.1438 PubMed

  5.	 Nelson EA, Maruish ME, Axler JL. Effects of discharge planning and 
compliance with outpatient appointments on readmission rates.  
Psychiatr Serv. 2000;51(7):885–889. doi:10.1176/appi.ps.51.7.885 PubMed

  6.	 National Committee for Quality Assurance. The State of Health Care 
Quality. Washington, DC: National Committee for Quality Assurance; 
2008.

  7.	 Olfson M, Mechanic D, Boyer CA, et al. Linking inpatients with  
schizophrenia to outpatient care. Psychiatr Serv. 1998;49(7):911–917. PubMed

  8.	 Klinkenberg WD, Calsyn RJ. Predictors of receipt of aftercare and recidi-
vism among persons with severe mental illness: a review. Psychiatr Serv. 
1996;47(5):487–496. PubMed

  9.	 Kreyenbuhl J, Nossel IR, Dixon LB. Disengagement from mental health 
treatment among individuals with schizophrenia and strategies for fa-
cilitating connections to care: a review of the literature. Schizophr Bull. 
2009;35(4):696–703. doi:10.1093/schbul/sbp046 PubMed

10.	 National Committee for Quality Assurance. Health Plan Employer Data 
and Information Set 2008, vol 2. Washington, DC: National Committee 
for Quality Assurance; 2006.

11.	 Trivedi AN, Swaminathan S, Mor V. Insurance parity and the use of out-
patient mental health care following a psychiatric hospitalization. JAMA. 
2008;300(24):2879–2885. doi:10.1001/jama.2008.888 PubMed

12.	 Davila JA, Chiao EY, Hasche JC, et al. Utilization and determinants of 
adjuvant therapy among older patients who receive curative surgery for 
pancreatic cancer. Pancreas. 2009;38(1):e18–e25. doi:10.1097/MPA.0b013e318187eb3f PubMed

13.	 Hayanga AJ, Kaiser HE, Sinha R, et al. Residential segregation and access 
to surgical care by minority populations in US counties. J Am Coll Surg. 
2009;208(6):1017–1022. doi:10.1016/j.jamcollsurg.2009.01.047 PubMed

14.	 West JC, Wilk JE, Rae DS, et al. Medicaid prescription drug policies and 
medication access and continuity: findings from ten states. Psychiatr Serv. 
2009;60(5):601–610. doi:10.1176/appi.ps.60.5.601 PubMed

15.	 DeFrances CJ, Cullen KA, Kozak LJ. National Hospital Discharge Survey: 
2005 annual summary with detailed diagnosis and procedure data. Vital 
Health Stat. 2007;13(165):1–209. PubMed

16.	 Valenstein M, Copeland LA, Blow FC, et al. Pharmacy data identify 
poorly adherent patients with schizophrenia at increased risk for admis-
sion. Med Care. 2002;40(8):630–639. doi:10.1097/00005650-200208000-00002 PubMed

17.	 Weiden PJ, Kozma C, Grogg A, et al. Partial compliance and risk of re-
hospitalization among California Medicaid patients with schizophrenia. 
Psychiatr Serv. 2004;55(8):886–891. doi:10.1176/appi.ps.55.8.886 PubMed

18.	 Wenzlow AT, Finkelstein D, Cook BL, et al. The Medicaid Analytic 
eXtract Chartbook. Baltimore, MD: Center for Medicare & Medicaid 
Services; 2007.

19.	 American Hospital Association. Annual Hospital Survey Data  
Base. Chicago, IL: American Hospital Association; 2006.

20.	 Health Resources and Services Administration.  



Continuity of Care in Schizophrenia

J Clin Psychiatry 71:7, July 2010 838

Bureau of Health Professions, Area Resource File (ARF) System. Fairfax, 
VA: Quality Resource Systems, Inc; 2006.

21.	 Robinson GN, Kaye D, Bergman M, et al. State Profiles of Mental Health 
and Substance Abuse Services in Medicaid. Rockville, MD: CMHS, 
SAMHSA; 2005.

22.	 Hudson CG. Patterns of acute psychiatric hospitalization in 
Massachusetts. Adm Policy Ment Health. 2005;32(3):221–240. doi:10.1007/s10488-004-0842-5 PubMed

23.	 Appleby L, Luchins DJ, Desai PN, et al. Length of inpatient stay 
and recidivism among patients with schizophrenia. Psychiatr Serv. 
1996;47(9):985–990. PubMed

24.	 Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity in-
dex for use with ICD-9-CM administrative databases. J Clin Epidemiol. 
1992;45(6):613–619. doi:10.1016/0895-4356(92)90133-8 PubMed

25.	 Dixon L, Goldberg R, Iannone V, et al. Use of a critical time intervention 
to promote continuity of care after psychiatric inpatient hospitalization. 
Psychiatr Serv. 2009;60(4):451–458. doi:10.1176/appi.ps.60.4.451 PubMed

26.	 Steffen S, Kösters M, Becker T, et al. Discharge planning in mental health 
care: a systematic review of the recent literature. Acta Psychiatr Scand. 
2009;120(1):1–9. doi:10.1111/j.1600-0447.2009.01373.x PubMed

27.	 McEvoy JP, Howe AC, Hogarty GE. Differences in the nature of relapse 
and subsequent inpatient course between medication-compliant and 
noncompliant schizophrenic patients. J Nerv Ment Dis. 1984;172(7): 
412–416. PubMed

28.	 Olfson M, Mojtabai R, Sampson NA, et al. Dropout from outpatient men-
tal health care in the United States. Psychiatr Serv. 2009;60(7):898–907. doi:10.1176/appi.ps.60.7.898 PubMed

29.	 Verhaeghe M, Bracke P, Bruynooghe K. Stigmatization in different men-
tal health services: a comparison of psychiatric and general hospitals.  
J Behav Health Serv Res. 2007;34(2):186–197. doi:10.1007/s11414-007-9056-4 PubMed

30.	 Kessler RC, Berglund PA, Bruce ML, et al. The prevalence and correlates 
of untreated serious mental illness. Health Serv Res. 2001;36(6 Pt 1): 
987–1007. PubMed

31.	 Wilson W. The Truly Disadvantaged: the Inner City, the Underclass, and 
Public Policy. Chicago, IL: University of Chicago Press; 1987.

32.	 Snowden L. Psychiatric inpatient care and ethnic minority populations. 
In: Herrara J, Lawson W, Sramek J, eds. Cross Cultural Psychiatry. New 
York, NY: John Wiley & Sons; 1999:261–274.

33.	 Olfson M, Marcus SC, Ascher-Svanum H. Treatment of schizophrenia 
with long-acting fluphenazine, haloperidol, or risperidone. Schizophr 
Bull. 2007;33(6):1379–1387. doi:10.1093/schbul/sbm033 PubMed

34.	 Kuno E, Rothbard AB. Racial disparities in antipsychotic prescription 
patterns for patients with schizophrenia. Am J Psychiatry. 2002;159(4): 
567–572. doi:10.1176/appi.ajp.159.4.567 PubMed

35.	 Lehman AF, Lieberman JA, Dixon LB, et al; American Psychiatric 
Association; Steering Committee on Practice Guidelines. Practice 
Guideline for the Treatment of Patients With Schizophrenia, Second 
Edition. Am J Psychiatry. 2004;161(suppl):1–56. PubMed


	Table of Contents


