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Rationale
Assertive Community Treatment (ACT) has proven to be very effective in improving outcomes for persons 
with Severe and Persistent Mental Illness. Yet ACT services are expensive and once consumers reach a 
specific level of improvement, services may not be appropriate and may even lead to negative outcomes. 
Therefore, efforts to determine the right amount of services could be paramount to provide effective and 
efficient services. 

Additional rationale based on the fundamental belief that people with mental illness can and do recover.

MHCD has established a long-term commitment in the development of practices and nurturing of 
environments that will lead to recovery

General Definition of Recovery: Recovery is an ongoing journey of self-directed healing and 
transformation. – Pricilla Ridgway (2000)

Operational Definition Recovery: Recovery is a non-linear process of transformation by which 
people move from lower to higher levels of fulfillment in the areas of hope, active/growth 
orientation, satisfaction with social networks, level of symptom interference, and personal sense of 
safety. – MHCD, Recovery Committee (2004)

The instrument was presented last year (Development of a Severity Index to measure Outcomes in ACT 
teams. Olmos-Gallo, Bremer, Zahniser, Thomas, AEA, 2003). It is based on the weighted combination of 
the indicators included in the ACT team outcomes tracking form.

Information is collected monthly from all the consumers in the sample (see below). The only exception to 
this schedule is when the consumer has not been contacted during the month. Information is entered by the 
clinician/case manager in charge of the case directly into the electronic record. 

Method

It is hypothesized that the recovery rate should increase over time. However, it is also 
assumed that the rate of improvement is not linear. After an initial surge in improvement 
(recovery), the rate may slow down. Informal observations suggest initial improvement 
after treatment engagement sometimes followed by deceleration.

To explore potential hypotheses for the rate of change, individual curve fits were run for 
all the consumers in the sample assuming linear, quadratic, or cubic fits

Sample of 918 consumers who have been followed since 2000 using the instrument described

Autoregressive covariance structure was chosen (though, it Toeplitz was a little better)

• Development of more complex models that combine several factors
• Modification of the severity score to make it more “recovery oriented” and retesting of the 

models (“Recovery Markers”)
• Combine with our UM system to help clinicians and case managers determine when 

consumers can be transferred to a different level of care (either higher or lower).
• Some of this work is currently in progress

Future directions

Issues in the measurement of recovery:

• Recovery is a journey. We should be able to measure changes in recovery over time

• Different people have different starting points. We should recognize that not everyone starts 
from the same point

• Recovery is unique for every consumer. We should be able to measure individual change 
(individual growth)

• Different background variables can affect recovery. Variables like age, social support, 
environment can affect the individual’s rate of recovery

With the use of techniques like Hierarchical Linear Models (HLM; Bryk & Raudenbush 
(1987), a.k.a. Multilevel Modeling (Rubin, 1989), Growth Curve (Karney & Bradbury, 
1995; Singer, 1998), we can address all of these issues using one set of analyses. 

Instrument

Figure IX.c
ACT Team Outcomes Tracking Form:           ***Please Read Attached Instructions Carefully***
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Housing:
  1 = Independent Living
  2 = Congregate Apt.
  3 = MHCD Group Home
  4 = Resid. Tx. Facil.
  5 = Board & Care
  6 = Board & Care+AFC
  7 = Inpatient Facility
  8 = Homeless-Street
  9 = Homeless-Shelter
10 = Correctional/Jail
11 = Nursing Home
12 = Living with Family
13 = Other

 Current Work:
   1 = Full-time, Independent
   2 = Part-time, Independent
   3 = Full-time, Supported
   4 = Part-time, Supported
   5 = Part-time, comm. transitional
   6 = Part-time, MHCD transitional
   7 = Non-Paid Work/Volunteer
   8 = Receiving formal training or

going to school
   9 = Involved in voc. assessment
 10 = Sheltered Workshop
 11 = Interested in receiving

training or looking for work
 12 = Not interested in work
 13 = Not applicable (retired or

extremely disabled)

Illness Management:
1 = Primary Self-Managing Role- Able to manage own

illness for most part; utilizes staff and treatment centers
as resources

2 = Co-Case Manager Role - Able to work as an equal
partner with staff in managing illness

3 = Sees Role in Service/Tx. as Secondary-
Participates in managing the illness, but mostly relies on
staff to manage illness

4 = Problem Recognition/No Role -  Recognizes need for
treatment, but relies entirely on staff to manage illness

5 = No Problem Recognition/Compliant - Doesn’t recognize
need for treatment, but is compliant with staff managing
illness

6 = No Problem Recognition/Resistant - Doesn’t recognize
need for treatment & resists treatment

Alcohol & Substance
Abuse Rating Scale:
1 = Abstinent
2 = Use without impairment
3 = Abuse
4 = Dependence
5 = Dependence with

institutionalization

 Medications Compliance:
  1 = Compliant/Independent
  2 = Compliant/Monthly Mon.
  3 = Compliant/Weekly Mon.
  4 = Compliant/Daily Mon.
  5 = Compliant/>Daily Mon.
  6 = Some Compl./Monthly
  7 = Some Compl./Weekly
  8 = Some Compl./Daily
  9 = Some Compl./>Daily
10 = Non-Compl/Weekly Mon
11 = Non-Compl/Daily Mon.
12 = Non-Compl/>Daily Mon.
13 = Non-Compl./No Mon.
14 = Not applicable
15 = Not enough information
        to rate

PLEASE FILL IN ALL BLANKS – THIS IS VERY IMPORTANT

Subjects

Male-female

517 56.3
401 43.7
918 100.0

male
female
Total

Valid
Frequency Percent

living situation

537 58.5
381 41.5
918 100.0

lives with someone
lives alone
Total
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Frequency Percent

PRIMARY DIAGNOSIS MAJOR CATEGORIES

664 72.3
219 23.9

35 3.8
918 100.0
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HAS SUBSTANCE DIAGNOSIS

539 58.7
379 41.3
918 100.0
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WORKING-HOME MAKER

831 90.5
87 9.5

918 100.0
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Residential Status

62 6.8

856 93.2

918 100.0

HOMELESS OR IN JAIL/HOSPITAL
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Frequency Percent
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1 .1
15 1.6

1 .1
8 .9

524 57.1
199 21.7
153 16.7

17 1.9
918 100.0
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WHITE
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125 13.6
407 44.3
206 22.4
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148 16.1
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OUTPATIENT
NURSING
Total

Valid
Frequency Percent

Demographics

Hypothesis

• Consumers do recover as measured with the Severity index score. The rate 
of change will be negative (i.e., decrease in severity)

• The journey to recovery can be influenced by environmental, 
instrumental, and background variables like age, length of stay in the 
system, primary diagnosis, comorbid substance abuse, work status, residential 
status

Results
Is the rate of change linear, polynomial or both?

weighted score

CLIENTID:         1

time point

50403020

4.5

4.0

3.5

3.0

2.5

2.0

1.5

Observed

Linear

Logarithmic

Quadratic

Cubic

weighted score

CLIENTID:         3

time point

6050403020100

6

5

4

3

2

1

0

-1

Observed

Linear

Logarithmic

Quadratic

Cubic

weighted score

CLIENTID:         5

time point

50403020100

7

6

5

4

3

2

1

Observed

Linear

Logarithmic

Quadratic

Cubic

weighted score

CLIENTID:         6

time point

6050403020100

5

4

3

2

1

0

Observed

Linear

Logarithmic

Quadratic

Cubic

790798784N =

R Square values by type of fit

Type of fit

QUALINCUB

R
 S

qu
ar

e 
va

lu
es

1.0

.8

.6

.4

.2

0.0
790798784N =

Statistical Significance (p value) 

by type of fit

Type of fit

QUALINCUB

St
at

is
tic

al
 S

ig
ni

fic
an

ce
 (p

 v
al

ue
)

1.2

1.0

.8

.6

.4

.2

0.0

-.2

105387513121582149894910801044901943148694715071406129510501368156712568111421140810859261281103510199871341137410991000104512771260143016101591817122314319559891526151812691360116913971365151112351524146915271361139293682512671296972118013401159982983144889812441447152089310021254945154885014101110808144910081039154486114911438122912881555851139512221046135313081282124515891107105111311293137816051228

22112140169123942087201520271702192316132105179423771856177521112252210420141844227420092098185116562177229523031622191220841998235822431805183023241643233221661936218020611679211023252219230219742033161119401864208624141718218320502360

66348312319134913441063477373024948246827844961225775870456245318216630963974724742016921281807701426811448670242777911334907135872444515606167623641235024060353578672143045556364341853647612162623080516756963364424870671969372230527560136255031951501975921844394564220317768688477424469356750605548743739784590573488440

Examples of some of the fits generated for some of the individual consumer’s data

Figures show the distribution of R2 and p-values for the different types of fit (CUB = cubic 
LIN = linear, QUA = quadratic)

Based on this analysis as well as results from HLM runs including linear and quadratic 
components, it was decided to favor the use of quadratic score only
What is the best covariance structure? 

In HLM analysis it is important to know if the data is correlated over time (i.e., the severity for 
month 30 is more similar to the severity score for month 29 than it is to the severity score for 
month 60). Based on criteria recommended by Norusis (2003) Information criteria was 
compared for 3 different covariance structures: 1) Compound symmetry, 2) Autoregressive, 3) 
Toeplitz. 

Hypothesis 1: Do consumers recover?

Coefficient Std. Error t Sig.
Intercept 3.2914 0.061 54.391 **
Month^2 -0.0005 0.000 -4.699 **
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Hypothesis 2: Is the journey to recovery influenced by 
environmental, instrumental and/or background variables?

YES. There is a significant reduction in level 
of severity. 
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Coefficient Std. Error t Sig.
Intercept 2.702 0.251 10.774 **

age 0.012 0.005 2.418 *

Intercept 3.845 0.162 23.805 **
Length -0.052 0.014 -3.676 **

Intercept 2.947 0.239 12.335 **
Age 0.016 0.004 3.665 **

Length -0.053 0.013 -4.073 **

AGE: Significant increase in 
level of severity
Length of Time receiving 
services: Significant reduction in 
level of severity

Coefficient Std. Error t Sig.
Intercept 3.775 0.215 17.546 **

Length -0.051 0.019 -2.617 **
Gender -0.096 0.292 -0.329 n.s.

Length * Gender 0.015 0.026 0.575 n.s.

GENDER: Not 
significant
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Coefficient Std. Error t Sig.
Intercept 3.486 0.216 16.138 **

Length -0.089 0.019 -4.698 **
Living Status 0.395 0.277 1.427 n.s.

Length * Living Status 0.082 0.024 3.364 **

LIVING STATUS: The 
interaction of living status 
by Length of Time 
Receiving Services is 
significant

RACE: Not 
significant

Coefficient Std. Error t Sig.
Intercept 3.662 0.200 18.322 **

Length -0.035 0.017 -2.014 *
Race 0.109 0.291 0.373 n.s.

Length * Race -0.015 0.026 -0.596 n.s.

PRIMARY 
DIAGNOSIS: The 
interaction of 
Primary Diagnosis 
with length of time 
was significant

Coefficient Std. Error t Sig.
Intercept 2.955 0.585 5.054 **

Length 0.095 0.056 1.699 n.s.
Thought Disorders 0.949 0.611 1.553 n.s.

Mood Disorders 0.723 0.645 1.120 n.s.
Length * Thought disorder -0.143 0.058 -2.481 *

Length * Mood disorder -0.179 0.062 -2.891 **

0

1

2

3

4

5

0 2 4 6 8 10 12 14 16

Length of time receiving services (years)

Le
ve

l o
f s

ev
er

ity

Thought Disorders

Mood Disorders
Other

0

1

2

3

4

5

0 2 4 6 8 10 12 14 16

Length of time receiving services (years)

Le
ve

l o
f s

ev
er

ity

No comorbidity
Comorbidity

COMORBIDITY: 
Both Comorbidity 
and its interaction 
with length of time 
was significant

Coefficient Std. Error t Sig.
Intercept 4.197 0.212 19.764 **

Length -0.068 0.019 -3.513 **
Comorbid Sub. Abuse -0.930 0.289 -3.213 **

Length * Comorbid Sub. Abuse 0.053 0.026 2.051 *

WORK STATUS: 
Work status was 
significant

Coefficient Std. Error t Sig.
Intercept 2.013 0.518 3.884 **

Length 0.019 0.046 0.422 n.s.
Work status 1.858 0.539 3.446 **

Length * Work -0.066 0.048 -1.366 n.s.

Coefficient Std. Error t Sig.
Intercept 3.284 0.158 20.846 **

Length -0.011 0.014 -0.827 n.s.
homeless 2.389 0.391 6.115 **

Length * homeless -0.120 0.050 -2.400 *

RESIDENCE STATUS: 
Both Residence status and 
its interaction with Length 
of time receiving services 
was significant
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• Evidence that consumer’s level of severity decreases over time. The decrease seems to be 
better explained as a decrease followed by a stabilization.

• Several background variables seem to be involved in the rate of change: Age, length of 
time receiving services, primary diagnosis, comorbidity, work and residence status. 

• Also living status, but hard to understand what it means at this point (very 
counterintuitive)

Conclusions

Compound 
symmetry Autoregressive Toeplitz

-2 Restricted Log Likelihood 63616.577 55272.884 53320.022
Akaike's Information Criterion (AIC) 63620.577 55276.884 53420.022
Hurvich and Tsai's Criterion (AICC) 63620.577 55276.885 53420.276

Bozdogan's Criterion (CAIC) 63638.393 55294.701 53865.438
Schwarz's Bayesian Criterion (BIC) 63636.393 55292.701 53815.438

The information criteria are displayed in smaller-is-better forms.
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