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Co-occurring substance use
and psychiatric disorders are
of significant interest to poli-

cy makers, researchers, treatment
providers, and consumers of services

(1,2). National initiatives have been
focused on developing evidence-
based practices, developing guide-
lines for systems change, and explor-
ing potential improvements in the fi-

nancing of services, many of which
are publicly funded (3–8).

Although recommendations to ex-
amine the delivery of health care
services across systems have been
made, there have been few studies at
the consumer level (4,8–11). Two fac-
tors may account for this. One is that
the utilization of services across sys-
tems is difficult to track (1,3,6,12).
The second factor is the heterogene-
ity of persons with co-occurring disor-
ders. This population ranges, for in-
stance, from persons with severe
mental illnesses and drug abuse dis-
orders to those with alcohol depend-
ence disorders and dysthymia (13,14).
This heterogeneity results in differ-
ential health care benefits, utilization
of different service settings and dif-
ferent types of evidence-based prac-
tices, and potentially different illness
course and outcomes (14–16).

In a 2002 report to Congress, the
Substance Abuse and Mental Health
Services Administration referred to a
conceptual model to organize the
range of persons with co-occurring
disorders, the likely settings to which
they present for services, and the na-
ture of the relationships between serv-
ice providers necessary to optimize
outcomes (1). Figure 1 portrays a sim-
plified adaptation of the graphic ver-
sion of the framework, often referred
to as the quadrant model, which aligns
persons on two axes: severity of sub-
stance use and severity of psychiatric
disorders (17). Persons in quadrant I
(low severity of psychiatric and sub-
stance use disorders) are hypothesized
to use services primarily in the health
care system; quadrant II (high severity
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Objective: The quadrant model was developed to organize the hetero-
geneous group of persons with co-occurring psychiatric and substance
use disorders and to anticipate differential use of systems of care. The
purpose of the study presented here was to test the feasibility of apply-
ing the model to classify persons with co-occurring disorders, examine
the reliability of quadrant prevalence and distribution, and test the va-
lidity of differential service use by quadrant. Methods: Medicaid claims
data from 1999 from six states were analyzed, and 22,912 individuals
with co-occurring disorders were classified into quadrants, by severity
of substance use and psychiatric disorders. Distribution by quadrant
and the utilization of emergency and inpatient services were analyzed.
Results: A majority of cases were classified in quadrant IV (52.5%) (high
severity of psychiatric and substance use disorders), and fewest were
classified in quadrant I (8.2%) (low severity of psychiatric and substance
use disorders). There was equivalence in distribution for quadrant III
(19.8%) (high severity of substance use disorders and low severity of psy-
chiatric disorders) and quadrant II (19.4%) (high severity of psychiatric
disorders and low severity of substance use disorders). Distribution was
consistent across states, and service utilization was most associated with
quadrant IV. Persons with the more severe psychiatric problems (quad-
rants II and IV) were more likely to be female, to be older, and to have
been hospitalized or to have visited an emergency department. Another
important finding is the high rate of persons with substance dependence
disorders (quadrants III and IV). Conclusions: The feasibility of applying
the quadrant model was supported. The quadrant model has been well
adopted conceptually by community providers and policy makers. The
consistency of the findings across six state Medicaid systems supports the
potential utility of the model to articulate patient characteristics and
service use patterns. Further application and research with this model is
proposed. (Psychiatric Services 58:949–954, 2007)
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of psychiatric disorders and low sever-
ity of substance use disorders), the
mental health system; and quadrant
III (high severity of substance use dis-
orders and low severity of psychiatric
disorders), the addiction treatment
system. Persons in quadrant IV (high
severity of psychiatric and substance
use disorders) are hypothesized to use
multiple systems and to make more
frequent use of emergency and inpa-
tient services (1,17).

With origins traced to Ries and col-
leagues (18,19) and Rosenthal (20)
and sometimes referred to as the
“New York” model, this framework
was deemed useful for guiding dia-
logue and system planning by nation-
al leaders in 1998 (17). As a pragmat-
ic heuristic, the quadrant model has
enabled policy makers and treatment
providers to organize and define pop-
ulations and treatments under con-
sideration (1,3,17). A recent summa-
tion of findings from a virtual consen-
sus panel noted that the quadrant
model, although challenging to oper-
ationalize, was useful in conceptualiz-
ing systems-level factors but lacked
specificity to guide practice (21).

There have been no tests of the fea-
sibility of the quadrant model, either
within systems or across systems of
care. One study, a survey of addiction
treatment professionals (N=453) from
a single state, reported data from the

quadrant model at the provider level
(22). The addiction treatment pro-
viders estimated that about half (50%)
of their patients with co-occurring dis-
orders could be classified as being in
quadrant III (high severity of sub-
stance use disorders and low severity
of psychiatric disorders). Relatively
high percentages (24.5%) were also
reported of persons classified in quad-
rant IV (high severity of psychiatric
and substance use disorders). This
single study provided some support
for the construct validity and promise
of the model.

Objective study of the quadrant
model is needed. For example, can
persons with co-occurring disorders
be reliably categorized by quadrant?
Are quadrants associated with service
utilization and costs? Should treat-
ments for persons presenting for
services be influenced by the quad-
rant that they are classified in? Be-
cause the model appears to have
widespread recognition and face va-
lidity, its feasibility as a mechanism to
organize and study patient popula-
tions with co-occurring disorders
should be tested.

The research presented here
sought to operationally define the
quadrants to examine the distribution
of patient-level data from persons
with co-occurring disorders who re-
ceive Medicaid-funded treatment.

Medicaid beneficiaries comprise the
largest portion of persons with co-oc-
curring disorders who receive public
funding for services (23). By analyz-
ing Medicaid claim diagnostic and
service utilization data, information
can be gathered across systems. The
purpose of this study was to test the
feasibility of applying the quadrant
model to a Medicaid sample by using
service claims from six states.

Three key questions in testing the
feasibility of the quadrant model will
be addressed. First, can operational
definitions be developed and can per-
sons with co-occurring disorders be
categorized by quadrant? Second, as
an estimate of reliability, are these cat-
egorizations and quadrant assign-
ments consistent and replicable across
state service systems? Third, as an es-
timate of validity, are quadrants asso-
ciated with differential service utiliza-
tion? Specifically, are persons in quad-
rant IV more likely to use inpatient
and emergency department services?

Testing the feasibility of the quad-
rant model with state service system
data may provide more objective in-
formation about the prevalence and
range of persons with co-occurring
disorders, their characteristics, and
service utilization patterns. It may
also serve to provide other states with
a simple method to analyze their own
data for similar trends, in order to
guide policy and financing and sug-
gest further research.

Methods
Data and sampling
We analyzed 1999 Medicaid analytic
extract data (MAX files) obtained
from the Centers for Medicare and
Medicaid Services from six states:
Arkansas, Colorado, Georgia, Indi-
ana, New Jersey, and Washington.
These states form the sample with
which to examine the reliability of
quadrant categories and prevalence,
as well as the validity of service uti-
lization by quadrant. The state Med-
icaid programs’ eligibility criteria, re-
imbursable benefit types, and policies
for mental health and addiction treat-
ment service financing are described
elsewhere (23). Claims data contain
information about demographic char-
acteristics, eligibility for services, and
Medicaid-reimbursed inpatient, out-
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patient, and long-term care and pre-
scription medication utilization. The
data combine all fee-for-service
claims with similar encounter-level
data submitted by managed care
providers, thus providing a complete
record of services paid for by Medic-
aid. Relevant variables from the
claims files were matched with each
beneficiary’s enrollment record to
create a person-level file for each
state. Our analyses included benefici-
aries between 0 and 64 years of age
without additional third-party insur-
ance coverage. Beneficiaries with
third-party coverage other than Med-
icaid were eliminated because claims
from those insurers were not avail-
able for study.

Committees for the protection of
human subjects from the University
of Massachusetts Medical School and
the Trustees of Dartmouth College
reviewed and approved this study.

Diagnostic groups
Twelve-month diagnosed prevalence
of mental disorders was identified
from the following principal ICD-9
diagnoses listed on claims: 295.x to
300.x and 302 to 315. Beneficiaries
with schizophrenia, bipolar disorder,
or major depression were considered
to have a severe mental illness. They
were considered to have a substance
use disorder if they were diagnosed as
having a principal or additional diag-
nosis of alcohol or drug abuse or de-
pendence, including ICD-9 codes
291, 292, 303, 304, 305, and 648.3.

Classification by quadrant
The following scheme was used to as-
sign beneficiaries to each of the four
quadrants.

Quadrant I. Low psychiatric sever-
ity: anxiety, mood, personality, and
behavioral disorders; low substance
severity: substance abuse disorders.

Quadrant II. High psychiatric
severity: schizophrenia, bipolar,
schizoaffective, and major affective
disorders; low substance severity:
substance abuse disorders.

Quadrant III. Low psychiatric
severity: anxiety, mood, personality,
and behavioral disorders; high sub-
stance severity: substance depend-
ence disorders.

Quadrant IV: High psychiatric

severity: schizophrenia, bipolar,
schizoaffective, and major affective
disorders; high substance severity:
substance dependence disorders.

Persons with multiple diagnoses—
for example, schizophrenia and post-
traumatic stress disorder plus alco-
hol dependence and cocaine abuse
—who may qualify for more than
one quadrant—were placed in the
most severe category, for example,
quadrant IV (schizophrenia and sub-
stance dependence).

Demographic characteristics
Demographic data extracted for this
study included gender, race (white,
African American, Hispanic, or oth-
er), and age cohort (younger than 21,
21–44, or 45–64 years).

Place of service
For validity testing we analyzed use of
inpatient and emergency services, neg-
ative indicators for community-based
services and therapeutic engagement
(4,8). We also elected this focus be-
cause of variation in missing data for
outpatient services across states.

Statistical analyses
Pearson chi square statistics were
used to test for statistical differences
in gender, race, age, and place of serv-
ice across quadrants. Binary logistic
regression models were used to test
for the significance and magnitude of
association between quadrant and
place of service.

Results
Overall, across the six states 3.9 mil-
lion Medicaid beneficiaries met the
inclusion criteria for age and insur-

ance coverage. Of these, 310,396 had
only mental health disorders, 34,402
had only a substance use disorder,
and 23,664 had co-occurring psychi-
atric and substance use disorders. Ap-
proximately 3.2% of beneficiaries
with co-occurring disorders (N=752)
could not be assigned to a quadrant
because their substance use was iden-
tified on the basis of service use
rather than diagnosis. Thus the total
sample across the six states was
22,912 individuals. Missing data were
negligible for age and gender (.9%),
and for race (6.4%). Complete data
were available for both inpatient and
emergency services.

Table 1 depicts the distribution of
this group by quadrant. Across all six
states in total, the largest group was
quadrant IV (high severity of both
psychiatric disorders and substance
use) (52.5%), followed by quadrant
III (high severity of substance use
disorders and low severity of psychi-
atric disorders) (19.8%), quadrant II
(high severity of psychiatric disor-
ders and low severity of substance
use disorders) (19.4%), and quadrant
I (low severity of psychiatric and
substance use disorders) (8.2%).
Ranges by state are displayed in
Table 1. Quadrant IV was consistent-
ly the highest (40.3%–56.5%), and
quadrant I was consistently the lowest
(5.0%–16.9%).

With respect to gender, across
states women were significantly more
common in quadrants II (52%–62%)
and quadrant IV (52%–63%), and
men were significantly more common
in quadrant I (52%–64%) and quad-
rant III (43%–71%) (χ2=278.2, df=6,
p<.001) (Table 2). Although some
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Distribution of 22,912 Medicaid beneficiaries with co-occurring disorders across
quadrants

Quadrant I Quadrant II Quadrant III Quadrant IV
(N=1,889) (N=4,442) (N=4,546) (N=12,035)

State N % N % N % N %

Arizona (N=2,027) 216 10.7 567 28.0 322 15.9 922 45.5
Colorado (N=1,780) 301 16.9 301 16.9 461 25.9 717 40.3
Georgia (N=4,369) 360 8.2 873 20.0 844 19.3 2,292 52.5
Indiana (N=4,168) 343 8.2 983 23.6 648 15.5 2,194 52.6
New Jersey (N=6,335) 456 7.2 1,107 17.5 1,253 19.8 3,519 55.5
Washington (N=4,233) 213 5.0 611 14.4 1,018 24.0 2,391 56.5
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states had statistically significant
racial differences, racial distribution
was equivalent across quadrants. Age
cohort varied substantially by quad-
rant. More than twice as many per-
sons were younger than age 21 in
quadrant III (28%) than in quadrant
IV (13%), and nearly twice as many
were younger than age 21 in quadrant
I (56%) than in quadrant II (34%)
(χ2=2,257.0, df=6, p<.001).

Table 2 also shows that the use of
inpatient and emergency depart-
ments also varied considerably by
quadrant. Persons with severe psychi-
atric problems (quadrants II and IV)
were three to four times more likely
than those in quadrants I and III to
be treated in inpatient settings
(15%–54% versus 4%–22%) (χ2=
1,718.2, df=3, p<.001). Odds ratios
ranged from 3.2 (95% CI=2.5–4.3)
(Colorado) to 8.1 (95% CI=6.5–10)
(Georgia). With respect to emergency
department visits, more severe psy-
chiatric problems (quadrants II and
IV) were again associated with in-
creased utilization (15%–46% versus
7%–29% for quadrants I and III, re-
spectively) (χ2=342.1, df=3, p<.001).
Odds ratios for this comparison were
less robust than those for inpatient
utilization, ranging from 1.4 (95%
CI=1.1–1.8) (Colorado) to 2.6 (95%
CI=2.2–3.0) (Georgia).

The combined observations in
Table 2 suggest that persons classi-

fied as having more severe psychi-
atric problems (quadrants II and
IV) were more likely to be female,
to be older, and to have been hospi-
talized or to have visited an emer-
gency department.

Discussion
Summary of findings
The purpose of this investigation was
to examine the feasibility of applying
the quadrant model to state system-
level data. We attempted to classify
persons by diagnosis into quadrants,
examine the reliability of quadrant
distribution across six states, and ex-
plore validity by differential service
use by quadrant. On the basis of our
analyses of Medicaid claims data
from six states for the year 1999, it
appears that the quadrant model has
promise.

In response to the first research
question, can operational definitions
be developed and can persons with
co-occurring disorders be categorized
by quadrant, it was possible to create
and consistently identify quadrant
membership of persons across a sam-
ple of six different states.

The second research question per-
tained to the reliability and consis-
tency of quadrant “membership”
across states. These data demon-
strated a reliable pattern: quadrant
IV was the most populated (40.3% to
56.5%) and quadrant I was the least

(5.0% to 16.9%). The six states were
generally equivalent in the propor-
tion of persons in quadrant II (14.4%
to 28.0%) and quadrant III (15.9%
to 25.9%) and overall (19.4% and
19.8% for quadrant II and quadrant
III, respectively).

In response to our third research
question, which concerned validity,
we hypothesized that persons in
quadrant IV would have the highest
utilization of the most expensive
services. Quadrant IV utilization was
greater than other quadrants for
both inpatient hospital and emer-
gency department visits in nine of
the 12 (75%) possible comparisons
(two settings by six states). In Wash-
ington, quadrant II utilization was
greater than quadrant IV utilization
for both settings, and in Arizona it
was greater for emergency depart-
ment visits only.

Across the quadrants and states,
psychiatric disorder severity, not sub-
stance use severity, was most associat-
ed with utilization of the more expen-
sive inpatient and emergency depart-
ment services. Having a high level of
psychiatric severity (quadrant II or
IV) versus a lower level of psychiatric
severity (quadrant I or III), regardless
of substance use severity, increased
dramatically the chances of receiving
inpatient services and consistently
raised the likelihood of emergency
department visits.
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Demographic characteristics and place of service of 22,912 Medicaid beneficiaries, by quadrant and state (in percentages)

Arizona Colorado Georgia Indiana New Jersey Washington

Variable I II III IV I II III IV I II III IV I II III IV I II III IV I II III IV

Sex
Female 48 55 45 58∗ 36 52 29 52∗ 52 62 49 53∗ 51 58 47 61∗ 39 56 54 62∗ 45 55 57 62∗

Male 52 45 55 42∗ 64 48 71 48∗ 48 38 51 37∗ 49 42 53 39∗ 61 44 46 38∗ 55 45 43 38∗

Race
White 60 59 67 62 39 47 43 56∗ 48 48 42 46 72 78 78 79 24 38 36 39∗ 75 76 75 77
African

American 38 35 28 5 7 8 8 5∗ 46 44 51 46 25 20 19 17 47 41 45 43∗ 9 9 6 9
Hispanic 1 2 1 2 30 23 26 19∗ 1 0 0 0 2 2 2 2 20 10 11 8∗ 5 5 4 3

Age cohort
<21 50 29 38 21∗ 79 44 65 28∗ 40 23 29 8∗ 56 39 29 14∗ 68 26 31 11∗ 27 14 29 11∗

21–44 40 58 43 60∗ 15 45 17 50∗ 44 61 44 65∗ 35 49 50 65∗ 25 58 51 68∗ 56 64 51 65∗

45–64 10 13 20 19∗ 6 11 14 21∗ 15 16 26 27∗ 8 11 20 21∗ 7 15 18 20∗ 16 19 19 24∗

Setting
Inpatient 12 35 20 48∗ 4 15 17 36∗ 4 38 10 41∗ 5 40 17 41∗ 11 51 22 54∗ 4 33 9 24∗

Emergency 7 17 10 15∗ 17 22 14 26∗ 14 30 17 31∗ 14 19 15 24∗ 12 28 16 30∗ 29 46 20 30∗

∗p<.001 between quadrants in a state; as measured by chi square test
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Limitations
It is unlikely that claims data complete-
ly capture either the epidemiological
or clinical realities of persons with co-
occurring disorders. Claims data de-
pend on a number of events, from pa-
tients’ reporting or demonstrating
symptoms to providers’ identifying and
recording information on medical
records and Medicaid claim forms
(24). Factors too numerous to detail
here likely place the present estimates
of co-occurring disorders at the lower
end of a possible range, especially rela-
tive to epidemiological data (25–27).

The design of this study also as-
sumed that use of the most expensive
services, inpatient and emergency de-
partment, were indicative of less en-
gagement with community services
and poorer outcomes. We had no re-
liable measure of utilization of outpa-
tient services or overall functioning,
so these inferences may be negatively
biased.

The quadrant model also has re-
ductionistic features. Severity, both in
terms of substance use and psychi-
atric problems, is likely not on a two-
dimensional continuum. To draw a
line between low and high severity,
based on diagnosis, does not take into
account the range of severity within
diagnostic groups or the level of acu-
ity of the clinical presentation during
any given treatment episode. This
line therefore provides the basis for
future research.

Despite these caveats, the quad-
rant model has nonetheless been
well adopted conceptually by com-
munity providers and policy makers
(21). The consistency of the find-
ings of the quadrant representation
across six state Medicaid systems
supports the potential utility of the
quadrant model to articulate char-
acteristics and service utilization
patterns.

A final limitation is the use of data
from six states for one year. Although
the findings were consistent, this
study should be replicated with other
states and time periods.

Implications
This study suggests that the quadrant
model has pragmatic utility for state
policy makers, researchers, and clini-
cal system leaders. The classification

of persons with co-occurring disor-
ders by quadrant provides simple and
useful information about prevalence
rates, characteristics, and service use.
We employed Medicaid claims data
from six states gathered from 1999.
The findings were remarkably consis-
tent across states. Future research by
each state and analysis of more recent
annual data (or multiple-year data)
are recommended. In fact, any given
state could analyze changes in pat-
terns over time using this method.

Among Medicaid beneficiaries,
persons with co-occurring disorders
were more commonly categorized in
quadrant IV (high severity of psychi-
atric disorders and substance use dis-
orders). This likely does not reflect
the population prevalence, where
moderately severe depression (dys-
thymia) and alcohol use disorders oc-
cur at the highest rate (27), making
the co-occurring disorders in quad-
rant III the most common ones by
quadrant in the community. None-
theless, in publicly funded systems
and programs, the recognition that
persons with severe mental illnesses
also have severe substance use prob-
lems is now widely accepted (4). Evi-
dence-based practices are available,
and many states are engaged in signif-
icant implementation efforts for per-
sons categorized in quadrants II and
IV (4,16). The high utilization of in-
patient and emergency services found
in these data suggests that there is
considerable room for progress. In
community-based studies, use of
these services is a proxy for a lack of
therapeutic engagement and negative
outcomes (28).

Another important finding is the
high rate of persons with substance
dependence disorders (quadrants III
and IV). Classification in quadrant
III was greater overall than either
quadrant II or quadrant I. The con-
sistent appearance of dependence-
level disorders across all persons
with co-occurring disorders—70.7%
of persons with nonsevere mental ill-
nesses and 73.0% of persons with se-
vere mental illnesses—is remark-
able. Thus 72.4% of Medicaid bene-
ficiaries with co-occurring disorders
met criteria for substance depend-
ence disorders. Among persons with
nonsevere mental illnesses, the pro-

portion of individuals with depend-
ence-level disorders (quadrant III)
constitutes 2.4 times the number of
persons with low severity of sub-
stance use (quadrant I) (19.8% ver-
sus 8.2%, respectively). And for per-
sons with severe mental illnesses, the
number with at least one depend-
ence-level diagnosis (quadrant IV) is
2.6 times the number with substance
use disorders (quadrant II).

Conclusions
These findings have policy and treat-
ment service implications. For in-
stance, even though substance use
disorders are not disabilities that
would, alone, qualify a person for
Medicaid, state Medicaid programs
pay indirectly (and directly) for their
treatment. The earlier provision of
treatments for persons with sub-
stance abuse–level conditions may
reduce the number who progress to
more severe dependence-level prob-
lems. Moreover, these findings sug-
gest the advantages for Medicaid to
include addiction treatment benefits
and offer expanded coverage for per-
sons with substance dependence dis-
orders. At minimum, reimburse-
ment policy should create incentives
for mental health providers who of-
fer integrated addiction treatment
services (1) and addiction treatment
providers who provide enhanced
services for persons with severe psy-
chiatric disorders (14).
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