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Illness management and recovery
is a curriculum-based approach
to help adults with severe mental

illness learn how to manage their ill-
ness and pursue recovery goals (1).

Developed as a part of the National
Implementing Evidence-Based Prac-
tices Project (2), illness management
and recovery programs address na-
tional policy that encourages effec-

tive interventions for recovery from
mental illness (3). Initial research, in-
cluding two randomized trials (4,5)
and several pre-post studies (6–8),
have shown improvements in self-
management, achievement of per-
sonal goals, and coping. Salyers and
colleagues (9) also showed a reduc-
tion in hospitalization.

Assertive community treatment
(ACT) is widely recognized as an evi-
dence-based practice that engages
consumers with severe mental illness
in treatment, reduces hospitalization,
and increases housing stability (10,
11). ACT organizes services through a
multidisciplinary team (which may in-
clude a psychiatrist, nurse, social
worker, employment specialist, sub-
stance abuse specialist, peer special-
ist, and other case managers) to pro-
vide assertive outreach, frequent con-
tact, and comprehensive services to
meet the treatment needs of con-
sumers who have not engaged in tra-
ditional, office-based treatment. ACT
is usually reserved for consumers
who are most disabled by their men-
tal illness—those with a history of
frequent hospitalization, homeless-
ness, or incarceration. Although ACT
has been effective in addressing
these difficulties, ACT may not al-
ways be provided in ways that fully
support illness recovery (12), and
critics have argued that ACT is coer-
cive and paternalistic (13,14).

To address these concerns, ACT
teams have begun to integrate illness
management and recovery services
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Objective: Illness management and recovery is a structured program that
helps consumers with severe mental illness learn effective ways to man-
age illness and pursue recovery goals. This study examined the impact of
the program on health service utilization. Methods: This was a retrospec-
tive cohort study of five assertive community treatment (ACT) teams in
Indiana that implemented illness management and recovery. With Med-
icaid claims data from July 1, 2003, to June 30, 2008, panel data were cre-
ated with person-months as the level of analysis, resulting in 14,261 ob-
servations for a total of 498 unique individuals. Zero-inflated negative bi-
nomial regression models were used to predict hospitalization days and
emergency room visits, including covariates of demographic characteris-
tics, employment status, psychiatric diagnosis, and concurrent substance
use disorder. The main predictor variables of interest were receipt of ill-
ness management and recovery services, dropout from the program, and
program graduation status. Results: Consumers who received some ill-
ness management and recovery services had fewer hospitalization days
than those receiving only ACT. Graduates had fewer emergency room vis-
its than did ACT-only consumers. Conclusions: This is the first study to
examine the impact of illness management and recovery on service uti-
lization. Controlling for a number of background variables, the study
showed that illness management and recovery programs were associated
with reduced inpatient hospitalization and emergency room use over and
above ACT. (Psychiatric Services 62:509–515, 2011)



(7,9). Illness management and recov-
ery is built on the principle of self-de-
termination—that by empowering
consumers with self-management
tools, they can be active partners in
the treatment and recovery process.
The program promotes effective
strategies for teaching illness self-
management, including psychoedu-
cation, optimizing the use of medica-
tions, coping skills training, and re-
lapse prevention techniques (15).
However, the impact of this program
on the use of more costly services,
such as hospital and emergency room
visits, has not been widely studied.

Our objective was to assess the im-
pact of illness management and re-
covery on health service utilization by
mental health care consumers who
participated in ACT programs. Med-
icaid health service utilization data
were routinely provided to the ACT
Center of Indiana for ongoing pro-
gram evaluation. We hypothesized
that consumers who received illness
management and recovery and those
who graduated from the program
would use fewer hospital days and
emergency room visits than those
who received ACT alone. Although
hospitalization and use of emergency
services may be necessary at times,
these events are generally viewed as
negative consumer outcomes, both
because of the disruption and turmoil
involved for the consumer and the
costliness of these services. Because
ACT has been shown to reduce hos-
pitalization (10) and the model itself
includes 24-hour access to the team
to prevent psychiatric emergencies,
any additional impact of a self-man-
agement program could be an impor-
tant contribution.

Methods
Study design
This was a retrospective cohort study
of consumers receiving services from
five ACT teams in Indiana between
July 1, 2003, and June 30, 2008. We
chose these teams among the 32 cer-
tified ACT teams in the state because
illness management and recovery
services had been implemented at
those sites in a systematic manner.
Beginning in 2003, one community
mental health center piloted illness
management and recovery with one

ACT team (7); in 2006, two addition-
al teams in the same center began
providing illness management and
recovery. Two other community
mental health centers had participat-
ed in a study to integrate illness man-
agement and recovery into ACT
teams beginning in 2004 (9). This
study and its procedures were ap-
proved by the institutional review
board at Indiana University–Purdue
University Indianapolis.

Program models
ACT. ACT programs follow standards
established by the state to maintain
certification and funding. Staffing in-
cludes a master’s-level team leader, a
psychiatrist, and other specialist
providers (including at least one reg-
istered nurse, a vocational specialist,
and a substance abuse specialist).
Standards also specify frequency, in-
tensity, and type of services offered
(such as symptom management, crisis
assessment, and crisis intervention).
ACT teams are designed to serve con-
sumers with the most severe disabili-
ties, including a diagnosis of a serious
mental illness and extended or fre-
quent hospitalizations or use of emer-
gency services, criminal justice in-
volvement, or homelessness.

Illness management and recovery.
Illness management and recovery is a
curriculum-based approach to help-
ing consumers set and achieve per-
sonal recovery goals and acquire
knowledge and skills to manage ill-
nesses independently (1). The pro-
gram incorporates five main evi-
dence-based techniques for improv-
ing illness self-management and
achieving personal goals, including
psychoeducation, cognitive-behav-
ioral approaches to medication ad-
herence, relapse prevention, social
skills training, and coping skills train-
ing (to cope with persistent symp-
toms, for example). These sessions
are usually held weekly over a ten-
month period and cover topics or-
ganized into ten modules. Each mod-
ule includes an educational handout,
checklists, and worksheets to en-
hance learning. Material is taught
with a combination of educational
techniques, motivational interven-
tions, and cognitive-behavioral tech-
niques. Fidelity to the model is as-

sessed with the Illness Management
and Recovery Fidelity Scale (16).
Each of 13 items is rated on a 5-point
behaviorally anchored scale, ranging
from 1, not implemented, to 5, fully
implemented.

Integration of ACT and illness man-
agement and recovery. Each of the
ACT teams had at least one peer re-
covery specialist (a consumer doing
well in recovery) providing services.
Two of the teams also identified an-
other clinician to provide illness man-
agement and recovery services. Re-
gardless of provider type, all illness
management and recovery specialists
received a two-day training course
that included didactic materials, dis-
cussion, viewing of practice video-
tapes, and role-playing and other ex-
periential exercises. Specialists had
access to technical assistance via
phone and e-mail, and they partici-
pated in group supervision within
their own agency. Illness manage-
ment and recovery services were pro-
vided individually to consumers on
the teams. Because of participation in
prior studies, three of the teams had
fidelity assessments, and by 12
months had reached a “good” level of
implementation (that is, a score of 4
out of 5) (8,9).

Study sample
The sample included all consumers
treated by the five ACT programs
who also had Medicaid claims data in-
dicating any services received be-
tween July 1, 2003 (the fiscal year that
illness management and recovery first
started in Indiana), and June 30,
2008. Consumers were included from
the month they enrolled in ACT until
either June 30, 2008, or the date of
discharge. Illness management and
recovery status was determined
through a combination of archival
data augmented with agency records
to indicate which consumers received
the services, start and end dates, and
whether a consumer completed all
ten modules (“graduated”).

Measures
From Medicaid claims, we created a
data set using person-months as the
level of analysis for the entire five-
year period. For each observation
month, we created variables for the
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number of days hospitalized and the
number of days with one or more
emergency room visits for psychiatric
reasons. Events were classified as
“psychiatric” if the primary ICD-9 di-
agnosis code for a visit was for a men-
tal illness (ICD-9 codes 290 through
316, inclusive). The state annual re-
porting system included age, race,
gender, education level, employment
(employed or unemployed), primary
mental health diagnosis provided by
the ACT team (ICD-9 codes 293.81
through 293.82 and 295.00 through
298.90 covered psychoses, and 293.83
and 296.00 through 296.90 covered
mood disorders), and concurrent di-
agnosis of a substance use disorder
(present or absent). Because these
data were collected annually, the
most recent prior assessment was
used for each observation month. For
each month, we coded illness man-
agement and recovery status (cate-
gories were none, some, dropout, or
graduate). For example, if a con-
sumer began illness management and
recovery in January 2004 and gradu-
ated from the program in December
2004, for the months prior to January,
illness management and recovery sta-
tus would be “none.” Beginning Janu-
ary 2004, the consumer’s status would
be “some,” and from December 2004
onward, the status would be “gradu-
ate.” The Medicaid data, the state re-
porting data, and the ACT Center
data were linked with a unique iden-
tification number assigned by the
state.

Data analysis
Separate models were fit for the
number of inpatient visits and the
number of emergency room visits.
We used zero-inflated negative bino-
mial models for several reasons. First,
we were predicting count data, and
the simplest of count regression mod-
els (Poisson) would underestimate
the variance in our sample. The nega-
tive binomial model does not restrict
the variance to be equal to the mean
(17) and therefore fit our data better
than a Poisson regression. In addi-
tion, zeroes occur more frequently in
the data than predicted by a Poisson
model (that is, most people were not
in the hospital or emergency room for
most observation months). We ac-

commodated this overrepresentation
by using a zero-inflated model (18,
19). This model entailed a two-part
regression that both tested the proba-
bility of having no visits (a binomial
model) and then predicted a count of
the number of visits. Such a model al-
lows zeroes to be accounted for by
the binomial distribution and by the
count distribution, thus allowing the
model to fit the higher occurrence of
zeroes in our outcome variables. The
zero-inflated negative binomial mod-
el has been useful in predicting low
base-rate phenomena in other studies
(20,21). A Vuong test (17) indicated
that the zero-inflated negative bino-
mial model fit better than the nega-
tive binomial model.

The data had a high level of het-
eroskedasticity; because each person-
month was a separate data point, data
nested within a participant varied less
than data points for other partici-
pants. Heteroskedasticity causes the
usual standard error estimates to un-
derestimate the variance, thus result-
ing in alpha inflation. In order to
avoid this, we used a robust covari-
ance matrix estimator (18) to better
estimate the standard errors.

In each regression analysis, we con-
trolled for demographic characteris-
tics, employment, diagnosis, and con-
current substance use disorder. We
also controlled for team effects by us-
ing dummy variables. Team 1 was the
reference team.

Results
Of 645 consumers served by the ACT
teams during the study period, 498
(77%) had both Medicaid claims and
state data and were included in the
study sample. The mean±SD length
of time on ACT during the study pe-
riod was 2.4±1.4 years. A total of 144
(29%) consumers received illness
management and recovery services
(Table 1), with a mean service period
of 10.0±6.3 months, a median of nine
months, and a maximum of 37
months. Only one individual spent
more than 24 months in illness man-
agement and recovery, and 105 (73%)
received the service for 12 months or
less. Although some participants took
breaks from the program, we consid-
ered consumers to be in the program
unless there was a discharge or grad-

uation date. This approach allowed us
to conservatively estimate the effect
of illness management and recovery.
The proportion of consumers who re-
ceived at least some illness manage-
ment and recovery ranged from 14%
with team 5 to 55% with team 2. Of
those participating, 47% completed
the entire ten-module curriculum;
graduation rates across teams ranged
from 6% with team 2 to 67% with
team 1 (the first team to have illness
management and recovery).

As shown in Table 1, participants
were about 40 years old; most were
male and white. A majority had a pri-
mary diagnosis of a psychotic disor-
der; many also had a co-occurring
substance use disorder, and some
had a comorbid personality disorder.
Illness management and recovery
participants were significantly more
likely than those who received ACT
alone to be white. Participants were
also less likely to be living independ-
ently. Compared with other illness
management and recovery partici-
pants, consumers who dropped out
of the program were significantly
younger, less likely to be white and
more likely to be Hispanic, more
likely to be married, had lower edu-
cation, and were more likely to have
a substance use disorder. As shown
in Table 2, dropouts also were more
likely to be hospitalized, and they
used more emergency room days
than consumers who did not drop
out during the study period. All
background characteristics were in-
cluded as covariates in the regression
analyses.

Hospitalization days
As shown in Table 2, 49% of ACT
consumers were hospitalized during
the study period. As shown in Table 3,
enrollment in and graduation from
the program were associated with a
lower probability of being hospital-
ized (predicting zero hospitaliza-
tions), whereas program dropout was
associated with a higher rate of hospi-
talization. In the count part of the
prediction model, enrollment in ill-
ness management and recovery was
significantly related to fewer hospital-
ization days compared with those who
received only ACT services (Table 3).
For example, consumers enrolled in
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TTaabbllee  11

Characteristics of participants in and dropouts from an illness management and recovery program who were receiving 
assertive community treatmenta

Program dropout
Program participation

Participant
Total None Some or graduate Dropout
(N=498)b (N=354) (N=144) (N=108) (N=36)

Test Test
Characteristic N % N % N % statisticc p N % N % statisticc p

Team and start year 46.37 .001 3.52 .475
Team 1: 2003 133 100 73 55 60 45 49 82 11 18
Team 2: 2006 29 100 13 45 16 55 12 75 4 25
Team 3: 2006 102 100 72 8 30 29 20 67 10 33
Team 4: 2004 64 100 50 78 14 22 11 79 3 21
Team 5: 2004 170 100 146 86 24 14 16 67 8 33

Age (M±SD) 40.6±12.2 41.3±12.6 39.0±11.2 3.47 .630 40.6±11.1 34.1±10.4 9.61 .002
Female 214 43 157 44 57 40 .95 .330 42 39 15 42 .09 .768
White race 395 79 272 77 123 85 4.59 .032 96 89 27 75 4.18 .041
Hispanic 11 2 5 1 6 4 3.60 .058 2 2 4 11 5.80 .016
Married 336 68 234 66 102 71 1.04 .307 71 66 31 86 5.42 .020
Living arrangement 9.49 .009 2.76 .252

Homeless 27 5 19 5 8 6 5 5 3 8
Independent 190 38 150 42 40 28 27 25 13 36
Dependent 281 56 185 52 96 67 76 70 20 56

Education 1.77 .413 7.85 .020
Less than high school 171 34 122 35 49 34 30 28 19 53
High school 214 43 157 44 57 40 48 44 9 25
Beyond high school 113 23 75 21 38 26 30 28 8 22

Unemployed 452 91 322 91 130 90 .06 .811 95 88 35 97 2.64 .104
Diagnosis 1.23 .540 2.47 .291

Psychotic 360 72 257 73 103 72 77 71 26 72
Mood 110 22 75 21 35 24 28 26 7 19
Other 28 6 22 6 6 4 3 3 3 8
Substance use 

disorder 204 41 137 39 67 47 2.59 .107 43 40 24 67 7.82 .005
Personality disorder 32 6 21 6 11 8 .50 .481 8 7 3 8 .03 .856

a Team percentages are calculated by row.
b All received assertive community treatment.
c Analysis of variance was used for comparing age; chi square was used for all other tests.

TTaabbllee  22

Service utilization by illness management and recovery program status for persons receiving assertive community treatment

Program participation Program dropout

Total None Some No Yes
(N=498)a (N=354) (N=144) (N=108)c (N=36)

Test Test
Service N % N % N % statisticb p N % N % statisticb p

Hospitalization
Ever hospitalized 243 49 168 48 75 52 .63 .426 49 45 26 72 6.26 .012
Length of stay (M±SD days) 29.3±44.1 31.0±48.4 25.3±32.5 .40 .528 23.3±28.0 26.9±36.7 2.78 .098

Emergency room
Ever visited 290 58 200 57 90 63 1.18 .276 64 59 26 72 1.18 .276
Number of visits (M±SD days) 6.9±8.8 6.3±8.4 8.3±9.4 3.18 .075 6.5±6.5 11.1±11.4 7.17 .008

a All received assertive community treatment.
b Chi square was used to test percentages; analysis of variance was used for mean differences.
c Still in illness management and recovery or graduated from the program



the program were significantly more
likely to have zero days hospitalized
(z=4.31, p<.001) in the first part of
the model. Excluding the excess ze-
roes, we found that those consumers
had 50% fewer days of psychiatric
hospitalization each month compared
with those enrolled in only ACT.

Emergency room visits
Illness management and recovery
participation, dropout, and gradua-
tion were not significantly related to
prediction of zero emergency room
visits; however, in the count part of
the model, graduation was signifi-
cantly related to having fewer emer-
gency room visits (Table 4). Exclud-
ing the excess zeroes from the model
revealed that program graduates had
64% fewer emergency room days
than those enrolled in only ACT.

Discussion
This natural experiment was the first
large-scale study to examine the rela-
tionship between illness management
and recovery and health service uti-
lization and the first to directly com-
pare the combination of ACT and ill-
ness management and recovery with
ACT alone. As hypothesized, illness
management and recovery participa-
tion was associated with a significant
reduction in the number of inpatient
days, even after we controlled for site,
demographic characteristics, employ-
ment, diagnosis, and concurrent sub-
stance use disorder. While in the pro-
gram and after graduating, con-
sumers in illness management and re-
covery were more likely to have no
psychiatric hospitalizations. In pre-
dicting the number of days hospital-
ized, being enrolled in illness man-
agement and recovery was associated
with fewer days. Graduation from the
program was associated with a de-
crease in the number of emergency
room visits.

Reductions in hospitalization and
emergency room visits have both eco-
nomic and humanistic value. From a
personal recovery point of view, qual-
ity of life is lower for consumers in
hospital settings compared with com-
munity settings (22–24). Moreover, it
is difficult to pursue meaningful life
goals while hospitalized. In addition,
from a public policy perspective, the

investment in recovery-based servic-
es may help manage treatment costs.
An important step will be to examine
the costs and offsets associated with
illness management and recovery
programs in order to assess the eco-
nomic contributions of recovery-
based services. Even more pressing,
however, is the need for well-con-
trolled trials of illness management
and recovery in the population re-
ceiving ACT services.

Across five teams, there was a 25%
dropout rate, which is within the
range of rates reported in other stud-
ies (11%–50%) (4,6,8). Notably, 47%
of consumers who enrolled complet-
ed all ten modules. Given the popula-
tion served by ACT teams, and the fo-
cus on individualized community-
based services, completing a long,
structured curriculum is impressive.
We identified as graduates those who
completed all ten modules. However,
Levitt and colleagues (5) used a more
lenient criterion of “exposure to the
program,” with participation in five or

more modules (and 54% of their par-
ticipants met that criterion). We do
not know how much of the illness
management and recovery program
must be completed to realize and
maintain gains. In our study, most
people completed the program with-
in a year, but a sizable minority (26%)
took longer than a year to graduate.
Anecdotally, we know that several
consumers took breaks from the pro-
gram and then resumed participation.
Similarly, graduates would sometimes
return for refresher modules.

Because this was an observational
study and we could not control for
who received illness management
and recovery services, our findings
may be subject to selection biases.
We do not know how consumers were
selected to participate. Sites had a
kickoff presentation early in the im-
plementation; some consumers may
have been self-referred. Participants
were more likely to be white and less
likely to be living independently.
Those who dropped out were more
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TTaabbllee  33

Models for predicting hospitalization days for persons receiving assertive 
community treatmenta

Binomial model Negative binomial model 
predicting 0 days predicting count of days

Factor Estimate SE z p Estimate SE z p

Intercept 2.9 .33 8.68 <.001 1.91 .29 6.65 <.001
Team 2 –.22 .21 –1.04 .298 –.14 .23 –.61 .544
Team 3 .40 .12 3.38 .001 –.02 .13 –.15 .883
Team 4 .09 .13 .75 .455 .01 .12 .12 .907
Team 5 .31 .11 2.77 .006 –.04 .12 –.32 .750
Age –.02 .00 –3.99 <.001 .00 .00 .97 .334
Male .26 .08 3.20 .001 –.03 .09 –.38 .705
Nonwhite race –.03 .11 –.30 .762 –.33 .12 –2.72 .006
Hispanic 1.42 .47 3.04 .002 .09 .54 .18 .860
Married –.16 .09 –1.83 .067 –.11 .12 –.91 .361
Homeless .11 .28 .38 .701 –1.10 .26 –4.18 <.001
Living independently .11 .09 1.16 .246 –.32 .09 –3.59 <.001
High school education –.04 .10 –.41 .679 –.24 .10 –2.47 .013
Less than high school

education .00 .10 .03 .977 –.13 .11 –1.18 .239
Unemployed –.72 .16 –4.35 <.001 .23 .17 1.35 .177
Mood disorder .47 .22 2.16 .031 .01 .21 .05 .958
Psychotic disorder .87 .21 4.21 <.001 .19 .20 .99 .324
Personality disorder –.23 .13 –1.78 .076 .25 .10 2.41 .016
Substance use disorder –.21 .08 –2.55 .011 –.07 .09 –.83 .408
Illness management 
and recovery program

Participant .78 .18 4.31 <.001 –.69 .20 –3.40 .001
Dropout –.51 .16 –3.08 .002 –.07 .16 –.46 .644
Graduate 1.03 .21 4.88 <.001 –.13 .19 –.70 .483

a N=14,071 person-months



likely to belong to a racial-ethnic mi-
nority group and to be younger and
married, have less education, and
have a co-occurring substance use
disorder. Clearly, more work is need-
ed to examine and minimize the pos-
sible racial disparities in receipt and
completion of illness management
and recovery services, including at-
tention to cultural sensitivity of
providers and materials. The finding
that education was a factor in engage-
ment is also concerning. The program
relies heavily on written materials,
with worksheets and handouts. Clini-
cians have described adapting materi-
als for reading level, but more work
may be needed to ensure broader
utility. Although we could not ran-
domly assign people to receipt of ill-
ness management and recovery, we
were able to control for several back-
ground variables in the regressions.
Moreover, all were receiving ACT
services and were likely to be more
homogeneous than a general outpa-
tient population.

The observational nature of the
study also limited our control over
the implementation of the services.
All of the teams had peer recovery
specialists, but two teams had an ad-
ditional clinician. All providers re-
ceived the same training and imple-
mentation support and, from our ex-
amination of available fidelity data,
appeared to be implementing the
model well. However, the impact of
provider type is unknown. Teams
differed on length of time to imple-
ment the program and geographic
location, both of which could affect
hospitalization or emergency room
use. We were also limited by reliance
on administrative data; diagnosis is
often underreported and may result
in underestimates of service utiliza-
tion for mental health reasons (25,
26). In addition, background charac-
teristics captured in the state’s annu-
al reporting system may not reflect
changes (such as in employment sta-
tus) that could affect service use. Fi-
nally, the study is limited in its gen-

eralizability because most partici-
pants were white males in one state.

Conclusions
Prior research on illness management
and recovery has shown positive re-
sults, primarily with self-reported or
clinician-reported measures of illness
self-management and coping (4,6,8,
9). This study is an important next
step in documenting the utility of the
program by going beyond such meas-
ures and observing actual service use.
Our findings are particularly robust
because all consumers in the study
were enrolled in ACT and most were
enrolled in Medicaid. We had fairly
complete data that were representa-
tive of the overall ACT population.
Given that ACT participation has re-
peatedly shown decreased hospital-
ization (10), the finding that illness
management and recovery was asso-
ciated with incremental benefit in
this context is impressive. The pro-
gram may be an important supple-
ment in helping consumers learn ef-
fective ways to manage illnesses, re-
sulting in lower utilization of costly
acute care services. Further con-
trolled research on the cost-effective-
ness of recovery-based interventions
may improve allocation of resources
for consumers with serious psychi-
atric illness.
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Living independently –.12 .48 –.25 .803 –.16 .16 –.98 .327
High school education –2.64 .54 –4.93 <.001 –.64 .26 –2.46 .014
Less than high school

education –.27 .39 –.70 .487 –.13 .24 –.54 .588
Unemployed .53 .53 1.00 .317 .63 .22 2.84 .005
Mood disorder –1.29 .72 –1.79 .074 –.92 .30 –3.01 .003
Psychotic disorder .05 .59 .09 .931 –1.28 .28 –4.64 <.001
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Illness management 
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Dropout –2.01 1.05 –1.92 .055 .25 .21 1.21 .225
Graduate –1.00 1.47 –.68 .494 –1.03 .36 –2.82 .005

a N=14,071 person-months
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