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Patients who have had psychi-
atric hospitalizations have more
severe illnesses, higher psychi-

atric and medical costs, and are at
greater risk of poor outcomes, includ-
ing subsequent hospitalizations and
suicide (1–3). Patients treated in in-

patient psychiatric settings tend to
have higher rates of co-occurring psy-
chiatric illnesses, and the co-occur-
ring substance use and comorbid dis-
orders have been found to be strong
predictors of poor prognosis (4), in-
cluding subsequent rehospitalization.

In our prior work using administra-
tive data from the U.S. Department
of Veterans Affairs (VA) health care
system, we found that the rate of
completed suicide in the first 12
weeks after inpatient discharge was
approximately five times the base rate
in the overall VA patient population
treated for depression (5).

Close clinical monitoring of indi-
viduals during the high-risk postdis-
charge period has been suggested to
reduce adverse outcomes (6). Contin-
ued care after a hospitalization for
mental illness supports the patient’s
transition back to the community and
may reduce rehospitalizations for
some individuals. Alternatively, close
clinical monitoring may facilitate
readmission if individuals are again in
crisis (7,8). Although rehospitaliza-
tion after discharge can occur for a
number of reasons, it is often consid-
ered a proxy indicator of worsening or
severe psychiatric symptoms and may
result from less-than-optimal dis-
charge planning (9). In the general
medical literature, rehospitalization is
considered an adverse outcome and
an indicator of poor-quality care.

The Healthcare Effectiveness Data
and Information Set (HEDIS) cur-
rently calls for at least one outpatient
visit in the first seven days or the first
30 days after psychiatric inpatient dis-
charge to reduce suicide risk (10). Al-
though closer monitoring is recom-
mended, no studies have shown de-
finitively the effectiveness of in-
creased monitoring in the posthospi-
talization period and improved pa-
tient outcomes. In this study, and on
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the basis of our prior work (5), we fo-
cused on the effect of the intensity of
monitoring during the first 12 weeks
postdischarge from a psychiatric hos-
pitalization in which acuity remains
high as evidenced by high suicide
risk.

The goal of this study was to assess
whether increased monitoring (spec-
ifically, mental health and substance
use outpatient visits) is associated
with decreased risk of psychiatric re-
hospitalization in the overall popula-
tion of patients with depression who
are discharged from a psychiatric hos-
pitalization. Given that patients treat-
ed in inpatient psychiatric settings
tend to have higher rates of co-occur-
ring psychiatric illnesses and sub-
stance use disorders, which have
been found to be strong predictors of
poor prognosis (4), we also assessed
whether increased monitoring might
be more important in key subgroups
of patients. Specifically, we hypothe-
sized that increased monitoring is
protective for patients with a diag-
nosed substance use disorder, other
anxiety disorders, or posttraumatic
stress disorder.

Methods
Study cohort
Study data were drawn from a large
cohort of 887,859 unique patients re-
ceiving depression treatment be-
tween April 1, 1999, and September
30, 2004, in the Veterans Health Ad-
ministration (VHA) health system.
Patients were included in the depres-
sion treatment cohort if they received
both a diagnosis of a depressive disor-
der and an antidepressant medication
fill from VHA providers or if they had
two visits with diagnoses of depres-
sive disorders. Several prior studies
and accrediting agencies have used
similar definitions to define cohorts
with depressive disorders when ex-
amining the quality of care for de-
pression (5,11–13). Patients were ex-
cluded if they received any diagnoses
of bipolar disorder type I, schizophre-
nia, or schizoaffective disorder during
the study period. The study was con-
ducted with institutional review
board approval from the VA Ann Ar-
bor Health System.

Because of potential treatment in-
dication bias, where more severely ill

patients are more likely to be moni-
tored postdischarge and more likely
to be rehospitalized, a matched case-
control design was used (14,15). In
addition to the advantage of address-
ing potential treatment indication
bias, a matched case-control design
gives an added analytic advantage
where specific functional relation-
ships between potential confounding
variables and the outcome of interest
do not have to be specified.

We first identified all patients with
at least two psychiatric hospitaliza-
tions in the depression cohort. These
patients made up the case group in
which the event of interest was a re-
hospitalization after discharge from
the first (index) psychiatric hospital-
ization. No patient was included in
the case group more than once. For
each case, a control group was sam-
pled from the source population (that
is, patients who were discharged from
a psychiatric hospitalization) who
were at risk of rehospitalization when
the patient in the case group was re-
hospitalized. Specifically, patients in
the control group had to have a psy-
chiatric hospitalization during the
same fiscal year as the case group
counterpart’s index hospitalization
and be alive and not rehospitalized
for the number of days between the
case group patient’s discharge and
subsequent rehospitalization. This
sampling from the risk set accounted
for time at risk because control group
patients were matched to case group
patients with respect to sampling
time.

For each patient in the case group,
up to two control patients within the
risk set of the case patient were indi-
vidually matched on additional poten-
tial risk factors for intensive monitor-
ing and psychiatric hospitalization:
age at discharge (±5 years of case),
gender, index hospitalization length
of stay (within ±1 day of the number
of hospital days if the case group pa-
tient’s length of stay was fewer than
ten days; otherwise, within ±10% of
the case group patient’s length of
stay), and total number of several psy-
chiatric comorbidities (no diagnosis
or one or more of the following diag-
noses: type II bipolar disorder, other
anxiety disorder, personality disorder,
any substance use disorder, and post-

traumatic stress disorder [PTSD]).
When more than two patients satis-
fied the matching criteria, two pa-
tients were randomly selected to
match the patient from the case
group.

Study measures
Covariates. Patient covariates includ-
ed age at index discharge; race; His-
panic ethnicity; diagnoses of a sub-
stance use disorder, PTSD, major de-
pression, personality disorder, anxiety
disorder and bipolar disorder type II;
service connection in regard to dis-
ability benefits (indicating disability
from conditions occurring or exacer-
bated during military service); num-
ber of Charlson medical comorbidi-
ties (16); prior suicide attempt; use of
services with Medicare claims; and
numbers of outpatient visits, outpa-
tient mental health visits, VA psychi-
atric hospitalizations, psychiatric in-
patient days, and psychotropic med-
ications filled during the year before
the index hospitalization. If the ICD-
9-CM diagnosis codes indicated that
the patient was in remission from a
substance use disorder, then comor-
bid substance abuse or dependence
was considered not present. Suicide
attempts were based on ICD-9-CM
codes E950–E959 and on ICD-10
codes X60–X84 and Y87.0 (17). All di-
agnoses were defined on the basis of
data from the 12 months prior to the
index discharge, including diagnoses
during the index hospitalization. Fa-
cility-level variables included region
of the facility and whether the facility
was in an urban area.

Clinical monitoring. Monitoring
visits were counted during the 84 days
(12 weeks) immediately after a dis-
charge from a psychiatric hospitaliza-
tion because this was considered the
period of highest risk for adverse out-
comes, including suicide. Total num-
ber of visits included in-person visits
with a psychiatric Current Procedural
Terminology (CPT) code as well as in-
person visits or visits by telephone
that noted a mental health diagnosis
with a nonpsychiatric CPT code. The
psychiatric CPT codes included the
following: 90801, 90802, 90804–
90819, 90821–90824, 90826–90829,
90845, 90847, 90849, 90853, 90857,
90862, 90870, and 90871. On any giv-
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en day, only one monitoring visit was
counted, even if more than one quali-
fying visit occurred. Monitoring inten-
sity was expressed as a rate of visits
per 84 days to standardize the number
of visits for those discharged fewer
than 84 days before rehospitalization.

Statistical analyses
The primary endpoint was psychiatric
rehospitalization at any time after dis-
charge. To measure the association
between psychiatric rehospitalization
and monitoring, conditional logistic
regression models were used. Be-
cause the patients in the control
group were selected from the risk set
of the patients in the case group—in
other words, those who were at risk of
rehospitalization when the case group
patient was rehospitalized—the con-
ditional logistic regression generated
the rate ratios to estimate the relative
risk (RR) of rehospitalization and as-
sociated 95% confidence intervals.
The conditional logistic regression
model based on risk set is equivalent
to the Cox regression model, strati-
fied by matched sets, with time from
discharge to rehospitalization as the
response variable where control
group patients were considered cen-
sored shortly after the rehospitaliza-
tion of the patient in the case group.

The adjusted RR associated with
increased monitoring was obtained by
including the covariates described
above. Continuous covariates were
categorized or transformed after we
examined their distribution and their
functional relationships to the out-
come. The secondary endpoint was
psychiatric rehospitalization during
the first 84 days postdischarge; this
was equivalent to an analysis of a sub-
group of matched sets where patients
from the case group were rehospital-
ized during the high-risk period.

To assess for differential effects of
monitoring in key patient subgroups
with a substance use disorder, PTSD,
and other anxiety disorders, the mod-
el included interactions between rate
of monitoring visits and each of these
diagnoses. To better illustrate the dif-
ferential effect of monitoring, the
rate of monitoring during the high-
risk period was categorized as none,
low (≥1 and <2 visits), moderate (≥2
and <6 visits), high (≥6 and <12 vis-

its) and very high (≥12 visits) moni-
toring. Although the actual visit in-
tervals may not be equidistant, the
high level of monitoring roughly cor-
responded to biweekly to weekly
monitoring and very high monitoring
corresponded to weekly or more fre-
quent monitoring.

Several other models using differ-
ent predictors or different parameter-
izations of the primary predictor were
also completed. In one model, the to-
tal number of visits (censored at 13 as
the maximum) was used as the pri-
mary predictor instead of the visit
rate. A model was also fit where sub-
stance use disorder was coded ac-
cording to four categories: no sub-
stance abuse or dependence, alcohol
abuse or dependence only, drug
abuse or dependence only, and alco-
hol and drug abuse or dependence.
All analyses were conducted with Sta-
ta, version 10.2.

Results
In the cohort of 887,859 patients with
depression, 64,925 (7.3%) had at least
one psychiatric hospitalization. The
case group included 17,856 (2.0%)
patients who had at least two psychi-
atric hospitalizations, and of those
with at least two psychiatric hospital-
izations, four were not matched with
a patient from the control group.
Thus there were 17,852 patients in
the case group and 35,511 in the con-
trol group. Thirty-seven percent
(6,672 of 17,852) of case group pa-
tients were rehospitalized within 12
weeks (84 days) of the index dis-
charge.

Table 1 shows baseline patient and
facility characteristics of the case
group and the control group. Despite
the matching process, several factors
differed significantly between groups,
although most differences were not
large. Of note, the number of psychi-
atric hospital days in the year prior to
index hospitalization was greater for
the case group than for the control
group (8.3 versus 5.4), and the num-
ber of psychiatric hospitalizations was
also greater for the case group than
the control group (.4 versus .3).

The mean rate of visits for monitor-
ing during the high-risk period was
significantly lower for patients from
the case group than for those in the

control group (4.6 versus 4.8 visits per
84 days, p=.02). The subgroup of
matched sets in which case counter-
parts were rehospitalized during the
high-risk period gave similar results
(5.3 for case group patients versus 5.6
per 84 days for control group pa-
tients, p=.03; data not shown). The
unadjusted relative risk (RR) of re-
hospitalization associated with moni-
toring rate during the high-risk peri-
od was .997 (p=.02), and the covari-
ate-adjusted risk was not statistically
significant (RR=.999, p=.31).

Of the key subgroups, a significant
differential relationship between psy-
chiatric rehospitalization and moni-
toring that depended on comorbid
substance use disorder status was
found. When monitoring was catego-
rized to five levels, 31.5% (N=16,822)
had no monitoring, 14.6% (N=7,769)
had a low level of monitoring, 30.2%
(N=16,144) moderate, 12.1% (N=
6,479) high, and 11.5% (N=6,149)
very high monitoring. In the model
that included mutually exclusive
monitoring levels by substance use
disorder status (Table 2), the adjusted
risk of psychiatric rehospitalization of
patients without a comorbid sub-
stance use disorder was 1.09 with low
monitoring, 1.19 with moderate mon-
itoring, 1.40 with high monitoring,
and 1.51 with very high monitoring,
compared with the referent subgroup
of patients without a comorbid sub-
stance use disorder and no monitor-
ing. On the other hand, compared
with the same referent subgroup, the
adjusted RR for those with a comor-
bid substance use disorder was 1.46,
1.45, 1.47, 1.61, and 1.39 with no, low,
moderate, high, and very high moni-
toring, respectively. Hence, for pa-
tients without a comorbid substance
use disorder, higher monitoring was
associated with rehospitalization, but
for those with a comorbid substance
use disorder, higher monitoring was
not associated with rehospitalization.
In fact, those with a comorbid sub-
stance use disorder who received very
high monitoring (weekly or more fre-
quent visits) had lower risk of rehospi-
talization than those who received less
frequent monitoring.

A model that examined the interac-
tion of monitoring rate with sub-
stance use disorder status showed a
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significant negative interaction (p<
.001) (Table 3); rehospitalization was
positively associated with increased
monitoring of patients without a co-
morbid substance use disorder, but
the risk associated with monitoring
decreased significantly for patients
with a comorbid substance use disor-
der. The risk of rehospitalization as-
sociated with a weekly visit (12 visits
per 84 days) versus no monitoring
visit was estimated to be 1.14 for pa-
tients without a comorbid substance
use disorder, whereas the correspon-
ding risk ratio was reduced to .94 for
patients with a comorbid substance
use disorder (estimated from the
model). Similar results were found
with various alternative models, in-
cluding a model based on only the
matched risk sets in which case group
patients were rehospitalized during
the high-risk period. When substance
use disorder was modeled into four
categories (no substance use disor-
der, alcohol use disorder only, drug
use disorder only, and both alcohol
and drug use disorders), having both
alcohol and substance use disorders
was more strongly associated with re-
hospitalization than having either
disorder alone, and the interaction of
monitoring rate and having both sub-
stance use disorders was more nega-
tive than the interactions of monitor-
ing rate and either alcohol or drug
use disorder.

As shown in Table 2, persons of
middle age (35–64 years) were less
likely than younger persons (<35
years) to be rehospitalized, and prior
use patterns, such as prior hospital-
izations, were associated with rehos-
pitalization. Interestingly, a major de-
pressive disorder diagnosis (versus
“other depression diagnosis”) and a
tobacco use disorder were negatively
associated with rehospitalization. Ge-
ographic variation was also seen, with
patients in the Northeast region be-
ing 7% more likely to be rehospital-
ized than those in the Western region.

Discussion
This study found that increased out-
patient monitoring of patients with
depression during the 12-week peri-
od immediately after psychiatric hos-
pitalization was not associated with a
decreased risk of rehospitalization.

However, study findings supported a
relationship between increased mon-
itoring and decreased rehospitaliza-
tion among depressed patients with a
comorbid substance use disorder.
Among those without a substance use
disorder diagnosis, increased moni-
toring was associated with increased
risk of rehospitalization, whereas
among those with a substance use

disorder increased monitoring was
associated with decreased risk of re-
hospitalization.

The positive relationship between
increased monitoring and rehospital-
ization of patients with depression
without substance use comorbidity is
likely due to remaining treatment in-
dication biases where, despite match-
ing, patients with more severe de-
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Monitoring characteristics after discharge from index psychiatric hospitalization
and baseline patient and facility characteristics for veterans with depression, by
veterans rehospitalized (case group) and matched veterans not rehospitalized
(control group)

Case group Control group
(N=17,852) (N=35,511) Crude

relative
Characteristic N % N % risk

Monitoring characteristic
Visit rate after discharge (M±SD)a,b 3.8±6.7 3.8±7.6 1.00
Visit rate during high-risk period (M±SD)a,c 4.6±7.6 4.8±8.5 1.00∗

Number of visits in high-risk period (M±SD)c 3.4±5.8 3.4±6.1 1.00
Patient characteristic

Length of index stay (M±SD days) 11.4±13.3 11.2±12.3 1.07∗∗

Age at index discharge (M±SD years) 50.5±10.5 50.5±10.2 .99∗

Race
White (reference) 12,337 69.1 24,919 70.2
Black 4,871 27.3 9,074 25.6 1.09∗∗

Other 454 2.5 833 2.4 1.10
Unknown 190 1.1 685 1.9 .55∗∗

Hispanic 1,049 5.9 2,059 5.8 1.02
Psychotropic medications (M±SD) 2.4±1.8 2.3±1.8 1.03∗∗

Psychiatric hospitalizations (M±SD) .4±.9 .3±.6 1.44∗∗

Inpatient psychiatric days (M±SD) 8.3±27.1 5.4±21.5 1.00∗∗

Outpatient visits (M±SD) 20.7±28.4 18.9±27.0 1.00∗∗

Mental health visits (M±SD) 11.4±24.8 9.9±23.5 1.00∗∗

Alcohol use disorder 10,501 58.8 19,418 54.7 1.24∗∗

Drug use disorder 10,390 58.2 18,805 53.0 1.32∗∗

Posttraumatic stress disorder 6,440 36.1 13,085 36.9 .96
Other anxiety disorder 3,758 21.1 8,113 22.9 .87∗∗

Bipolar II diagnosis 337 1.9 649 1.8 1.04
Personality disorder 3,195 17.9 6,279 17.7 1.02
Major depression 9,263 51.9 19,137 53.9 .92∗∗

Tobacco use disorder 5,240 29.4 10,330 29.1 1.02
Suicide attempt 767 4.3 1,365 3.8 1.12∗

Medicare 2,431 13.6 4,693 13.2 1.04
Service-connected disability beneficiary 6,186 34.7 12,688 35.7 .95∗

≥3 Charlson comorbid conditions 4,125 23.1 7,358 20.7 1.16∗∗

Facility characteristic
Urban facility 16,428 92.0 32,584 91.8 1.03
Facility region

West (reference) 3,541 19.8 7,174 20.2
Northeast 4,140 23.2 7,293 20.5 1.15∗∗

Central 3,947 22.1 8,108 22.8 .99
South 6,224 34.9 12,936 36.4 .98

a Visit rates are expressed per 84 days.
b During period from index discharge to rehospitalization for case group patients and a period of the

same length postdischarge for patients in the matched control group
c High-risk period was defined as the first 84 days after the index discharge.

∗p<.05
∗∗p<.001 for the difference between patients in the case and control groups, by unadjusted condi-

tional logistic regression



pressive symptoms were seen more
often and also were more likely to be
rehospitalized. On the other hand,
despite a potentially similar treat-
ment indication bias among de-
pressed patients with a substance use
disorder, this study indicated that
among these patients, increased mon-
itoring was no longer associated with
increased risk of rehospitalization be-
yond what might be associated with
having a comorbid substance use dis-
order. Moreover, in this subgroup,
weekly or more frequent monitoring
compared with less frequent moni-

toring during the high-risk period was
associated with the lowest risk of re-
hospitalization.

A closer look at the subset of pa-
tients rehospitalized within 30 days
of discharge and their matched coun-
terparts showed an even bigger con-
trast among those with a comorbid
substance use disorder, where the
percentage of rehospitalized patients
decreased with increasing monitor-
ing. Specifically, 35.5% were rehospi-
talized patients among those with no
visit, 35.7% of those with one visit,
34.5% with two visits, 32.7% with

three or four visits, and 24.4% with
five to eight visits, whereas only
22.3% of patients were rehospital-
ized among those with more than
eight visits. This finding is in contrast
to the finding with patients with no
comorbid substance use disorder, for
whom more visits generally were as-
sociated with a higher percentage of
patients being rehospitalized: 29.2%
were rehospitalized among patients
with no visit, 30.8% with one visit,
35.6% with two visits, 35.5% with
three or four visits, 43.7% with five to
eight visits, and 45.5% with more
than eight visits.

A previous study assessing the rela-
tionship between monitoring during
various high-risk periods and suicide
risk of patients with depression was
not able to establish a definitive rela-
tionship between closer monitoring
during the high-risk period and re-
duced suicide risk (18). Demonstrat-
ing such a relationship is difficult due
to the low rate of completed suicides.
This study instead evaluated whether
closer monitoring during the high-
risk period would affect rate of rehos-
pitalization after a discharge from a
psychiatric hospitalization. Given that
rehospitalization is not a rare out-
come, sample size was adequate to
assess the relationship. Nonetheless,
we found no relationship between in-
creased outpatient monitoring dur-
ing the high-risk period and rehospi-
talization. Our finding of a differen-
tial relationship between rehospital-
ization and intensity of monitoring
between those with and those with-
out a comorbid substance use disor-
der, however, was seen in various al-
ternative analyses. We also found
consistent results among patients
with an alcohol use disorder and
those with a drug use disorder and a
more pronounced association among
those with both alcohol and drug use
disorders.

These findings are potentially im-
portant, given the high levels of sub-
stance use comorbidity among pa-
tients hospitalized with a depression
diagnosis and the fact that comorbid
substance use disorder is associated
with a substantially higher likelihood
of rehospitalization among depressed
patients. The result is also consistent
with the findings by Ilgen and col-
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Adjusted relative risk of psychiatric rehospitalization after discharge, from 
conditional logistic regression model, for mutually exclusive subgroups of high-
risk period (84 days post discharge) outpatient monitoring levels, by substance
use disorder diagnosis

Relative
Characteristic riska SE 95% CI p

Substance use disorder, monitoring
None, zero monitoring (reference) 1.00 — — —
None, low (≥1 and <2 visits) monitoring 1.09 .069 .96-1.23 .179
None, moderate (≥2 and <6 visits) monitoring 1.19 .059 1.08–1.31 .001
None, high (≥5 and <12 visits) monitoring 1.40 .082 1.25–1.57 <.001
None, very high (≥12 visits) monitoring 1.51 .103 1.32–1.72 <.001
Present, zero monitoring 1.46 .077 1.32–1.62 <.001
Present, low (≥1 and <2 visits) monitoring 1.45 .084 1.29–1.62 <.001
Present, moderate (≥2 and <6 visits) 

monitoring 1.47 .080 1.33–1.64 <.001
Present, high (≥5 and <12 visits) monitoring 1.61 .096 1.43–1.81 <.001
Present, very high (≥12 visits) monitoring 1.39 .081 1.24–1.56 <.001

Age (reference: <35)
35–64 .62 .051 .52–.72 <.001
65–84 .88 .118 .67–1.14 .329
≥85 1.32 .338 .80–2.18 .281

Race (reference: white)
Black 1.05 .024 1.00–1.09 .048
Other 1.08 .065 .96–1.22 .190
Unknown .58 .049 .49–.69 <.001

Tobacco use disorder (reference: none) .93 .020 .90–.97 .001
Major depressive disorder (reference: none) .95 .019 .92–.99 .011
Suicide attempt (reference: none) 1.09 .052 .99–1.20 .060
≥3 Charlson comorbid conditions (reference: <3) 1.08 .025 1.03–1.13 .002
Service-connected disability benefit (refer-

ence: none) .96 .021 .92–1.00 .069
1–2 psychotropic medications (reference: none) .92 .029 .87–.98 .013
≥3 psychotropic medications (reference: none) 1.10 .038 1.02–1.17 .008
Number of prior year psychiatric staysb 1.36 .033 1.30–1.43 <.001
Number of outpatient psychiatric visitsc 1.03 .014 1.00–1.06 .031
Facility location(reference: West)

Central region .96 .029 .91–1.02 .225
Northeast region 1.07 .032 1.01–1.14 .021
South region .96 .026 .91–1.01 .122

Urban facility (reference: nonurban) 1.07 .037 1.00–1.14 .059

a Although not statistically significant, relative risk was adjusted for Hispanic ethnicity, log-trans-
formed days of stay during index hospitalization, type II bipolar disorder, other anxiety disorder,
personality disorder, posttraumatic stress disorder, total number of psychiatric diagnoses, log-
transformed total number of hospital days in prior year, and Medicare use.

b Coded as 0, 1, 2, 3, 4, 5, or 6 (for ≥6)
c Log-transformed 



leagues (9), who showed that contin-
uing care for substance use disorder
for 30 days postdischarge was associ-
ated with a lower risk of early read-
mission after an index inpatient psy-
chiatric treatment among patients
with co-occurring substance use and
psychiatric disorders. Our study dif-
fers from the Ilgen study in that we
focused on a cohort of patients who
received depression treatment and
we used national VA data from multi-
ple years.

Because of the observational na-
ture of our data, this study does not
elucidate the reasons for different
monitoring rates among patients with
substance use disorder diagnoses.
One possible explanation is that some
inpatients with a comorbid substance
use disorder were discharged prema-
turely. Although we found patients
with comorbid substance use disor-
ders to have shorter length of index
hospital stay than those without a co-
morbid substance use disorder
(means of 10.8 days versus 12.2 days,
respectively; p<.001), we did not find
a difference in the length of index
hospital stay between substance use
disorder patients who were rehospi-
talized versus those who were not
(10.9 days versus 10.8 days, respec-
tively; p=.68). Increased monitoring
may reduce the risk of rehospitaliza-
tion among depressed patients with
substance use disorders because
higher levels of monitoring are partic-
ularly helpful in assisting with sub-
stance-related issues among de-
pressed patients. Such patients may
benefit from increased monitoring
and from linkage to appropriate ad-
diction treatment services. Alterna-
tively, increased monitoring may be
an indicator that a patient is stable
enough to take advantage of outpa-
tient care (that is, substance use does
not interfere with making visits) or
that the patient is motivated to ad-
dress his or her substance use or
mental health needs—both of which
may represent resilience and may be
associated with decreased risk of re-
hospitalization.

We did not directly assess the valid-
ity of the HEDIS indicators measur-
ing receipt of outpatient mental
health follow-up within seven or 30
days of hospital discharge. Patients

could have received close outpatient
monitoring within the 12-week high-
risk period and yet have not met cri-
teria for the HEDIS indicators and
vice versa. However, our study sug-
gests that all patients discharged from
a psychiatric hospitalization may not
benefit equally from close outpatient
monitoring and therefore perhaps
should not all be subjected to the
same indicator. In addition, patients
with comorbid depression and sub-
stance use disorders may benefit
more from closer monitoring within
30 days postdischarge than the one
visit required to meet the HEDIS
monitor.

The study was limited in that diag-
nostic information was obtained from
clinical encounters and not standard-
ized interviews. Underdetection of
substance use disorder among de-
pressed patients is likely, and our
study findings are relevant to those
whose substance use is salient enough
to be noted by the treating provider.
Because our patient population was
mostly male veterans, and both the

index hospitalization and rehospital-
ization occurred at VA facilities, this
may limit applying our findings to
non-VA populations. The risks of
readmission associated with comor-
bid mood and substance use disor-
ders, however, are not unique to VA
settings. Similar risks have been re-
ported in a predominantly female
population of U.S. Medicaid recipi-
ents (19). Other health systems, par-
ticularly those treating patients with
high rates of comorbid substance use
and depression, should consider in-
vestigating the relationship between
close monitoring and readmission
among their patient populations.

Conclusions
Despite the limitations, our study
emphasizes the importance of moni-
toring depressed patients with a co-
morbid substance use disorder during
the 12 weeks immediately after their
discharge from a psychiatric hospital-
ization. Our study suggests that in-
creased monitoring of patients with a
substance use disorder during the
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Adjusted relative risk of psychiatric rehospitalization after discharge, based on 
alternative approaches to assess the differential effect of intensity of outpatient
monitoring during high-risk period, by comorbid substance use disorder 
diagnosis

Relative
Rehospitalization model riska SE 95% CI p

Approach 1: postdischarge rehospitalization 
during study period

Monitoring rate during high-risk period 1.01 .003 1.00–1.02 <.001
Any substance use disorder 1.40 .667 .55–3.56 .481
Any substance use disorder × monitoring rate .98 .003 .98–.99 <.001

Approach 2: postdischarge rehospitalization 
during study period

Monitoring visit rate during high-risk period 1.01 .003 1.00–1.02 <.001
Alcohol use disorder only 1.25 .597 .49–3.19 .639
Drug use disorder only 1.31 .623 .51–3.33 .575
Alcohol and drug use disorder 1.48 .706 .58–3.77 .408
Alcohol use disorder only × monitoring visit rate .99 .005 .98–.99 .005
Drug use disorder only × monitoring visit rate .99 .004 .98–.99 .023
Both alcohol and drug use × monitoring 

visit rate .98 .003 .97–.99 <.001
Rehospitalization during high-risk period (first 
84 days) only

Monitoring visit rate during high-risk period 1.02 .004 1.01–1.02 <.001
Any substance use disorder 1.38 .929 .37–5.17 .636
Any substance use disorder × monitoring 

visit rate .98 .004 .97–.99 <.001

a Adjusted for Hispanic ethnicity, log-transformed days of stay during index hospitalization, type II
bipolar disorder, other anxiety disorder, personality disorder, posttraumatic stress disorder, total
number of psychiatric diagnoses, log-transformed total number of hospital days in prior year, and
Medicare use
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high-risk postdischarge period may
be a rational allocation of resources in
the depression treatment population.
Efforts to improve participation in
outpatient monitoring may be of
more benefit to this subgroup. We
could not demonstrate that outpa-
tient monitoring after a psychiatric
hospitalization had a protective effect
(that is, prevented rehospitalization)
for patients without a comorbid sub-
stance use disorder, potentially be-
cause of remaining treatment selec-
tion biases. The reasons why in-
creased outpatient monitoring may
not be as successful at reducing the
risk of rehospitalization of depressed
patients without a substance use dis-
order deserve further study. Future
research should incorporate meas-
ures of clinical status, ability to access
care, motivation for treatment, and
whether the readmission was volun-
tary or involuntary to further our un-
derstanding of the relationship be-
tween monitoring and rehospitaliza-
tion and the role of comorbid sub-
stance use disorder. Future work
should also address whether deliber-
ately increasing monitoring rates for
this important subgroup results in im-
proved outcomes.

Acknowledgments and disclosures

The funding sources for this work were grants
IIR 04-211-1 and MRP 03-320 from the U.S.
Department of Veterans Affairs, Health Ser-
vices Research and Development Service, and
grant R01-MH078698-01 from the National
Institute of Mental Health. Resources were
also contributed by the Serious Mental Illness
Treatment Resource and Evaluation Center,
Ann Arbor.

The authors report no competing interests.

References

1. Lehman AF, Myers CP, Corty E, et al:
Severity of substance use disorders among
psychiatric inpatients. Journal of Nervous
and Mental Disease 182:164–167, 1994

2. Vogel S, Huguelet P: Factors associated
with multiple admissions to a public psy-
chiatric hospital. Acta Psychiatrica Scandi-
navica 95:244–253, 1997

3. Haywood TW, Kravitz HM, Grossman LS,
et al: Predicting the “revolving door” phe-
nomenon among patients with schizo-
phrenic, schizoaffective and affective dis-
orders. American Journal of Psychiatry 152:
856–861, 1995

4. Prince JD, Akincigil A, Kalay E, et al: Psy-
chiatric rehospitalization among elderly
persons in the United States. Psychiatric
Services 59:1038–1045, 2008

5. Valenstein M, Kim HM, Ganoczy D, et al:
Higher risk periods for suicide among VA
patients receiving depression treatment:
prioritizing suicide prevention efforts.
Journal of Affective Disorders 112:50–58,
2009

6. Health Care Inspection, Implementing
VHA’s Mental Health Strategic Plan Initia-
tives for Suicide Prevention. Report no 06-
03706-126. Washington, DC, VA Office of
Inspector General, May 10, 2007. Avail-
able at www.va.gov/oig/54/reports/VAOIG-
06-03706-126.pdf

7. Klinkenberg WD, Calsyn RJ: Predictors of
receipt of aftercare and recidivism among
persons with severe mental illness: a re-
view. Psychiatric Services 47:487–496,
1996

8. Klinkenberg WD, Calsyn RJ: Predictors of
psychiatric hospitalization: a multivariate
analysis. Administration and Policy in
Mental Health 25:403–410, 1998.

9. Ilgen MA, Hu KU, Moos RH, et al: Con-
tinuing care after inpatient psychiatric
treatment for patients with psychiatric and
substance use disorders. Psychiatric Ser-
vices 59:982–988, 2008

10. The State of Health Care Quality, 2006.
Washington, DC, National Committee for
Quality Assurance, 2006

11. Charbonneau A, Rosen AK, Ash AS, et al:
Measuring the quality of depression care
in a large integrated health system. Med-
ical Care 41:669–680, 2003

12. Kerr EA, McGlynn EA, Van Vorst KA, et
al: Measuring antidepressant prescribing
practice in a health care system using ad-
ministrative data: implications for quality
measurement and improvement. Joint
Commission Journal on Quality Improve-
ment 26:203–216, 2000

13. National Committee for Quality Assurance
(NCQA) (eds): State of Health Care Qual-
ity Quality, Antidepressant Medication
Management. Washington, DC, National
Committee on Quality Assurance, 2003

14. Rothman KJ, Greenland S: Modern Epi-
demiology, 2nd ed. Philadelphia, Lippin-
cott-Raven, 1998

15. Breslow NE, Day NE: Statistical Methods
in Cancer Research: The Analysis of Case-
Control Studies. IARC scientific pub no
32. New York, Oxford University Press,
1993

16. Charlson M, Szatrowski T, Peterson J, et al:
Validation of a combined co-morbidity in-
dex. Journal of Clinical Epidemiology
47:1245–1251, 1994

17. Valuck RJ, Libby AM, Benton TD, et al: A
descriptive analysis of 10,000 suicide at-
tempters in United States Managed Care
Plans, 1998–2005. Primary Psychiatry 14:
52–60, 2007

18. Kim HM, Eisenberg D, Ganoczy D, et al:
Examining the relationship between clini-
cal monitoring and suicide risk among pa-
tients with depression: matched case-con-
trol study and instrumental variable ap-
proaches. Health Services Research 45:
1205–1226, 2010

19. Prince JD, Akincigil A, Hoover DR, et al:
Substance abuse and hospitalization for
mood disorder among Medicaid benefici-
aries. American Journal of Public Health
99:160–167, 2009



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (DSC Distiller 7 Basic - Non Ad Managment)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


