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Abstract

Background Heterogeneous groups of patients with a
spectrum of service needs are commonplace in mental
health settings. Although comprehensive assessments are
available to measure variations in service needs, numerous
challenges still exist when confronting this heterogeneity
and many assessments used in clinic settings are lengthy
and have not been demonstrated to be consistent over time.
Objective The purpose of this study was to identify
subgroups of persons with bipolar spectrum disorders, who
have similar disability profiles, and to the extent to which
the subgrouping is stable over time.

Methods Participants were recruited from the Continuous
Improvement for Veterans in Care-Mood Disorders. Eli-
gible patients (N = 435) were those who received inpatient
or outpatient treatment for bipolar disorder at a large urban
VA mental health facility in Western Pennsylvania from
July 2004 through July 2006. This was a naturalistic cohort
study of patients with bipolar spectrum disorders. Baseline
and 1-year follow-up data were collected using face-to-face
interviews and recorded abstraction. The World Health
Organization Disability Assessment Scale was the primary
measure used to identify subgroups within this sample.
Results Using a classification strategy called latent profile
analysis, this study identified three unique subgroups that
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showed significant differences in various clinical measures
at baseline and follow-up. The largest and most consistent
subgroup differences were observed in the current bipolar
symptomatology.

Conclusion The classification of functional status in the
present study can aid clinicians in the identification of
bipolar patients, with specific impairment profiles, who
may need additional intervention. Future research is needed
to understand whether specific interventions targeted at
these subgroups can improve the quality of care for this
high-need and at-risk population.

Keywords Bipolar disorders - Disability -
Classification strategies - Latent profile analysis

Introduction

Serious mental illnesses (SMI), including schizophrenia,
bipolar disorder and major depression, are the leading
causes of functional decline and quality-adjusted life years
that are lost (1998). Persons with SMIs are more likely to
die younger and have poor social, functional and economic
outcomes [6]. To address the risk of adverse outcomes,
persons with SMI often need support for multiple needs
beyond their psychiatric care (medical, housing, social,
functional). Identifying specific subtypes of impairment and
functioning can aid in the provision of appropriate services.

Heterogeneous groups of patients with a spectrum of
service needs are commonplace in mental health settings
[31]. Although comprehensive assessments are available to
measure variations in service needs, numerous challenges
still exist when confronting this heterogeneity and many
assessments used in clinic settings are lengthy and have not
been demonstrated to be consistent over time. When
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providers are confronted with multiple service needs, they
must effectively prioritize a range of treatment and inter-
ventions that target service needs, which place competing
demands on the individual [25]. Ultimately, accurate, yet
practical, assessments of service needs are needed to
effectively characterize the service needs of this population
and develop programs that can address their range of needs.
For persons with SMIs, tools to identify groups based on
their functioning can aid in this process to reduce the
burden of disease associated with these illnesses.

To date, research on service needs has been limited to
descriptive assessments that may not capture the heteroge-
neity of vulnerable patient populations. There has been a
growing interest in applying classification-based strategies,
including cluster analysis, latent class analysis and latent
profile analysis to identify discrete and fairly homogeneous
subgroups within larger heterogeneous populations. Marias
et al. (2008) argues that such type of analyses are especially
useful for programs that are intended to service individuals
with multiple co-occurring disorders or dual diagnoses. A
notable example of this application is a cluster analysis of
runaway homeless youth based on various high-risk behav-
iors [12]. These clusters were used to inform the matching
needs to services, while reducing service redundancies.
Other recent work involving classification-based analyses
have examined service needs among persons in outpatient
substance abuse treatment [33], behavioral problems in
children who witness domestic violence [37], medical uti-
lization patterns [18], substance involvement and criminal
behavior [34], self-injurious behaviors [26] and psychosis-
like symptoms [35]. While these studies represent different
problem areas and systems of care, they share a common
objective of characterizing heterogeneous clinical popula-
tions to tailor intervention strategies by subgroups [1].

In following this line of research, the purpose of this study
was to identify subgroups of persons with bipolar disorder,
who have similar disability profiles, and to the extent to
which the subgrouping is stable over time. This study was
intended to characterize the service needs of a heterogeneous
population and guide treatment planning, and to identify
individuals who might be at risk for psychiatric relapse or
other adverse outcomes. This study builds on the broader
literature on the consequences of bipolar disorders. In
addition to being the first study to identify subgroups of
bipolar patients based on disability profiles, this is the first
study, to our knowledge, that uses prospectively collected,
longitudinal data to look at subgroups over time.

Bipolar spectrum disorders represent an ideal target
population for the study of disability profiles. This disorder
affects up to 5.5% of the US population [19] and is asso-
ciated with a disproportionate burden of medical and sub-
stance use comorbidity [23, 30], health-care costs [36],
complex patterns of service utilization [22] and social
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outcomes including homelessness and incarceration [6].
Few effective interventions have been developed to manage
the complexity of this condition [6]. Prior research suggests
that patients with bipolar disorder have more limited
functioning compared to individuals with other mental ill-
nesses [11, 21]. For patients hospitalized with a manic
episode, functioning shows less improvement than symp-
toms [14]. Among bipolar spectrum patients, minority sta-
tus, cognitive abilities, substance abuse, psychosis and
anxiety [13, 20], among other factors, are associated with
poorer functioning. Additionally, evidence suggests that
disability and functioning impact the course of illness of
bipolar patients [2, 5, 16, 39], as disability predicts later
episodes and symptoms [7]. While the study was explor-
atory in nature and consequently there were no formal
hypotheses, subgroups of patients with common social,
functional and health disabilities, identified by the analysis,
will allow outpatient treatment programs to more efficiently
structure services to help address multiple service needs.

Methods
Data source

Participants were recruited from the Continuous Improve-
ment for Veterans in Care-Mood Disorders (CIVIC-MD)
naturalistic cohort study of patients with bipolar disorder;
additional details of this project, the study population and
patient characteristics are provided elsewhere [24]. The
aim of CIVIC-MD was to examine patient and provider
factors associated with treatment quality and outcomes,
along with important mediators of these outcomes within a
routine care setting. Eligible patients were those who
received inpatient or outpatient treatment for bipolar dis-
order at a large urban VA mental health facility in Western
Pennsylvania from July 2004 through July 2006. Inclusion
criteria included a current diagnosis of bipolar disorder
(I, I, NOS), cyclothymia or schizoaffective disorder,
bipolar subtype, based on chart review. For those patients
who had a current diagnosis of one of these disorders, the
patient’s provider was approached for confirmation of the
diagnosis. The primary exclusion criterion was having an
unstable medical condition or significant cognitive
impairment precluding patients from completing the sur-
veys or providing informed consent. In total, the study staff
approached 720 potential participants whose diagnosis was
confirmed by their provider. Of these, 104 were excluded
due to acute symptomatology, 148 refused to participate
and 33 did not complete the baseline survey. The resulting
sample included 435 individuals, 334 of whom were re-
assessed 1 year later. The majority (74%) were diagnosed
with bipolar I disorder, 2% with bipolar II, 7% with bipolar
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not otherwise specified, and 17% with schizoaffective
disorder, bipolar subtype. Patients self-completed a survey
that included questions regarding demographics and other
patient characteristics, symptomatology, substance use,
behavioral factors, functioning and treatment adherence.
The study was reviewed and approved by the institutional
review board of the medical center. Participants then self-
completed a follow-up survey approximately 1 year later
that comprised similar questions as the baseline survey
(symptomatology, substance use, behavioral factors, func-
tioning, and treatment adherence).

Classification analysis
Disability indicators

This study identified subgroups of persons using measures
from the WHO Psychiatric Disability Schedule (WHO-
DAS). This is a 12-item screening measure that assesses six
domains of functioning: understanding and communicat-
ing, getting around, self-care, getting along with others,
household and work activities, and participation in society
(see Table 2 for a complete summary of items). This brief
measure was chosen as the WHODAS is already com-
monly used to identify patient needs, problem-service
matching and monitoring outcomes. Prior research has
found the WHODAS to have high internal consistency,
good test—retest reliability and evidence for validity [32].

Analytic strategy

Latent profile analysis (LPA) was used to explore different
subgroups. Latent profile analysis is a statistical procedure
for findings subgroups measured on continuous data. The
results can be used to assign subjects to their most likely
subgroup based on the observed data, similar to latent class
analysis.

The analyses were carried out in an exploratory fashion
using Mplus (version 4.2). We examined the fit of a series
of different LPA models, starting with a model specifying a
single group. Additional groups were added to the model
until no significant empirical and conceptual improvements
were observed. The empirical fit of the model was based on
the Bayesian Information Criterion (BIC), with lower
values reflecting an improved fit. Entropy was also exam-
ined, which shows how well the indicators predict sub-
group membership, with values closer to 1.0 indicating
better prediction. Finally, the conceptual fit of each model
was examined using the model results, model diagnostics
and a visual representation of subgroups. After finding a set
of subgroups that exhibited a good empirical and concep-
tual fit with the data, the stability of the subgroup was
tested using 1-year follow-up data. The same criteria for

examining the fit of the baseline model were also used for
examining the fit of the follow-up model. The P value was
set at 0.05 for all significance testing.

Model validation

After baseline and follow-up models were developed,
subjects were assigned to a group based on their highest
probability of membership as indicated by the model.
Bivariate and multivariate analyses were conducted to
examine the associations between clinical and psychosocial
measures and functioning. Key variables hypothesized to
be most influential included sociodemographics, bipolar
disorder symptoms, substance use, suicidality, comorbidi-
ties and patient sociodemographics.

Sociodemographics

A set of demographic factors was also included: age (in
years), ethnicity (non-Hispanic black, Hispanic, and non-
Hispanic non-black), education (in years) and gender
(male/female).

Bipolar disorder symptoms

The Internal States Scale (ISS) is a 15-item measure
designed to elicit self-report of current mood symptoms,
which are used to assign current mood episode status
(hypo)mania, depression, mixed state or euthymia (normal
mood). For each item, the participants rate how strongly
they agree with such statements as “today I feel depressed”
and “today I feel like a capable person” on a scale of 0 (not
at all) to 100 (completely). The ISS consists of four
empirically defined and cross-validated subscales [3, 4, 10]:
activation (5 items, range 0-500), correlated with clinician
ratings of current manic symptoms and used in the algo-
rithm to assign current mood episode status; the Depression
Index (2 items, range 0-200), correlated with clinician
ratings of depressive symptoms; well-being (3 items, range
0-300), used in the algorithm to assign current mood epi-
sode status; and perceived conflict (5 items, range 0-500),
correlated with clinician ratings of global psychopathology.
The total score of each subscale is the sum of its items, so
that a higher score represents a greater sense of well-being,
depression, personal conflict or activation/agitation.

Substance use

Participants were asked to report the use of substances in the
previous year. Alcohol use was measured on a five-point
ordinal scale, ranging from never used to more than four
times a week, which is indicative of hazardous drinking
[17]. Other illicit drug use, including marijuana, cocaine,

@ Springer



Soc Psychiat Epidemiol

hallucinogens, opiates or stimulants, was measured on a
four-point scale (have never tried to every day). Participants
were also asked the extent to which drugs interfered with
work at school, job or at home. Responses were recorded on
a five-point scale (once or twice to more than 20 times).

Suicidality

Suicidal ideation was measured using a single item from
the Patient Health Questionnaire (PHQ-9) [27]. Patients
were asked how often in the previous 2 weeks they had
“thoughts that you would be better off dead or of hurting
yourself in some way”, scored from “0” (not at all) to “3”
(nearly every day). The PHQ-9 exhibits good reliability,
convergent/discriminant validity and responsiveness to
change in recent research [9].

Comorbidities

The number of medical conditions based on medical record
review was also included using a standardized form [15]. In
addition, patients’ self-reported anxiety symptoms were
included, using the anxiety measurement of the PRIME-
MD [38].

Results

Summary of sample characteristics

The mean age of the study population was 49.4 years
(SD = 10.6), with 14% women and 23% ethnic minorities

(including 13% African-Americans). This sample was
representative of veterans diagnosed with bipolar disorder
[8]. Approximately, 66% had some college education; 28%
of the sample reported some drug use in the previous year
and 21% reported hazardous drinking in the previous year.
As much as 30% had had a recent manic episode and 12%
reported being homeless.

Summary of disability

Table 1 provides descriptive and bivariate summary of
impairments across all 12 items measured at baseline.
Follow-up data were nearly identical and excluded for
purposes of brevity, but available on request from the first
author. Two items reflecting self-care, i.e., washing your
whole body and getting dressed, had the lowest mean group
scores (low disability). Disabilities that reflected psycho-
social functioning had the highest scores (high disability),
especially being emotionally affected by health problems
and hesitancy joining in community activities. All dis-
ability indicators exhibited small to medium inter-correla-
tions, ranging from 0.20 to 0.66, suggesting that indicators
reflect different aspects of disability with some shared
variance, but no inter-correlations were so high as to
indicate redundancy in measurement.

Latent profile analysis

An exploratory search for subgroups of patients with
similar disability profiles was performed using latent pro-
file analysis (LPA). A total of four models were examined
using the baseline data, with one to four classes. The

Table 1 Descriptive summary and bivariate associations among WHODAS items at baseline

Impairment indicator®

Baseline mean 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.  11. 12.

(SD)
1. Standing for long periods of time, such as 30 min 1.4 (1.3) -
2. Taking care of your household responsibilities 14 (1.2) 0.39 -
3. Learning a new task 1.1 (1.2) 0.23 047 -
4. Joining in community activities 1.7 (1.4) 026 049 042 -
5. Being emotionally affected by your health problems 1.8 (1.2) 0.44 046 039 048 —
6. Concentrating on doing something for 10 min 14 (1.2) 0.29 043 0.50 045 049 -
7. Walking a long distance, such as a mile 1.5 (1.5) 0.62 0.33 0.20 0.27 0.33 0.25 -
8. Washing your whole body 0.54 (0.95) 0.35 0.40 0.29 0.26 0.28 0.37 0.40 -
9. Getting dressed 0.48 (0.83) 0.37 0.42 038 0.24 0.36 0.38 0.41 0.66 -
10. Dealing with people you do not know 1.4 (1.3) 0.30 0.38 0.44 0.56 0.45 0.54 0.23 0.30 0.34 -
11. Maintaining a friendship 1.4 (1.3) 0.20 0.39 042 0.60 045 0.48 0.13 0.24 0.29 0.62 -
12. Completing your day-to-day work 1.5 (1.3) 0.34 0.61 0.49 0.49 0.52 0.57 0.28 0.40 0.48 0.53 0.55 -

? All items were preceded by the question, “In the last 30 days, how much difficulty did you have in ...” and rated on a five-point Likert-type
scale (0 = not at all, 4 = very much). Bivariate associations are presented as Pearson product moment correlations. Baseline data are presented
below the main diagonal, and follow-up data above the main diagonal. All associations are statistically significant (P < 0.001)
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Table 2 Empirical fit and class

sizes of baseline and follow-up gzg::r of BIc Entropy Class size N (%)
models using latent profile Baseline Follow-up Baseline Follow-up Baseline Follow-up
analysis
- - - - 418 (100) 315 (100)
2 20,897 15,786 0.91 0.91 201 (48.0) 154 (49.0)
217 (52.0) 161 (51.0)
3 20,439 15,369 0.92 0.93 177 (42.2) 123.6 (39.2)
167 (39.9) 108.8 (34.5)
75 (17.9) 82.6 (26.2)
4 20,368 15,321 0.93 0.93 176 (42.1) 124 (39.4)
165 (39.5) 102 (32.4)
20 (4.8) 19 (6.0)
57 (13.6) 70 (22.2)
empirical fit of these models and the estimated sizes of = High global === High psychosocial

their subgroups are summarized in Table 2. A decrease in
the BIC and increase in entropy were observed across all
models when additional subgroups were added to the
model, although the magnitude of differences was com-
paratively small. The conceptual fit of the models was
examined by plotting the estimated mean values for each
disability indicator for each subgroup. The most complex
model (that is, the model with the four-group solution)
appeared to have a good conceptual fit. However, the four-
group solution included a subgroup with only 4.8% of
subjects. This subgroup was small and exhibited a similar
disability profile in comparison to another subgroup. The
model with three subgroups showed clear differences
across subgroups and had a more even distribution in the
sizes of subgroups. Thus, the three-group solution was
selected based on good empirical and conceptual fit. This
entire process was repeated with the data at the 1-year
follow-up, which also resulted in a model with three sub-
groups, with nearly identical disability profiles compared to
the baseline data.

The estimated mean values for each impairment indica-
tor across the three subgroups based on baseline data is
depicted graphically in Fig. 1, although it is also represen-
tative of the follow-up data. The distinguishing features of
each subgroup were used for selecting a suitable subgroup
name. Group 1 represented the largest subgroup, exhibiting
the lowest scores on all indicators. Thus, it is called the
“low global disability” group. The second group had higher
scores than the low disability group on physical and cog-
nitive functioning, but the most pronounced differences
were on the measures of psychosocial functioning. This
group is referred to as the “high psychosocial disability”
subgroup. The third group, which was the smallest in both
the baseline and follow-up data, exhibited comparatively
high scores on all indicators. Therefore, this group is
referred to as the “high global disability” group. The “high
psychosocial disability” group may also describe those

disability(17.8%) disability (39.9%)

++++ Low global disability
(42.2%)

Mean Disability Score

Standing

Household responsibility
Learning new task
Emotionally affected
Concentrating

Walking long distances
Getting dressed

Dealing with people
Maintaining friends
Completing work

vy
4
b=
=
=
L]
©
Z
c
S
£
=
o
L
0o
.=
£
o
L

Disability Indicators

Fig. 1 Disability subgroups and mean scores on disability indicators
among persons with bipolar disorder

individuals whose overall disability is moderate, as the
group had scores that were substantially above the “low
global disability” group, but below the “high global dis-
ability” group on some, but not all, measures.
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Class changes

A three-class solution was stable from baseline to follow-
up in terms of disability profiles, including the mean values
on the disability indicators. Further analyses were con-
ducted to determine how many people changed from one
subgroup to another over the following year. From baseline
to follow-up, 66% of the subjects remained in the same
disability class. Only 4% of the subjects changed from the
low global disability subgroup to the high psychosocial
disability class, or vice versa. The majority of the changes
involved movement between the high psychosocial and
high global disability class, and between the low disability
and high psychosocial disability class. When the disability
classes are viewed as ordered categorical variables, 11% of

subjects moved from a lower to a higher disability sub-
group, and 20% of subjects moved from a higher to a lower
disability subgroup (Table 3).

Cross-sectional and longitudinal analysis
Bivariate associations

A series of correlations between baseline measures and
disability subgroups was computed and is summarized in
Table 4. Correlations with follow-up measures are similar
and are therefore excluded for purposes of brevity. Age
was the only demographic variable significantly associated
with subgroup assignment, with post hoc contrasts indi-
cating that persons in the low global disability subgroup

Table 3 Bivariate associations among disability classes and psychosocial and clinical variables at baseline

Variable Low global High psychosocial High global Test statistic
disability disability disability
M (SD) M (SD) M (SD) F (P value)

185.2 (70.3)2b<
132.5 (116.6)*°

ISS well-being

ISS, activation

135.4 (76.9)*b¢
217.4 (124.9)

109.5 (63.8)*5¢
232.2 (131.5)°

33.0 (<0.001)
25.3 (<0.001)

ISS, depression 45.0 (50.8)*" 95.3 (57.7)* 109.7 (57.3)° 48.3 (<0.001)
ISS, personal conflict 71.9 (82.9)*° 167.5 (120.5)* 178.8 (121.8)° 41.1 (<0.001)
Age 48.0% (11.1) 53.0 (9.9) 49.0 (10.2) 6.81 (0.001)
Medical comorbidities 2.6 (2.1) 2.8 (1.9) 3.1(2.3) 1.23 (0.29)
N (%) N (%) N (%) %2 (P-value)
Education
<College 58 (32.6) 50 (30.1) 30 (40.5) 2.54 (0.281)
>College 120 (67.4) 116 (69.9 44 (59.5)
Race
White 141 (79.2) 123 (74.1) 60 (81.1) 2.23 (0.693)
Black 21 (11.8) 24 (14.5) 9 (12.2)
Other 16 (9.0) 19 (11.4) 5 (6.8)
Gender
Male 157 (88.2) 138 (83.1) 62 (83.8) 1.96 (0.375)
Female 21 (11.8) 28 (16.9) 12 (16.2)
Drug use in the previous year
No 136 (76.4) 110 (66.3) 54 (73.0) 4.42 (0.110)
Yes 42 (23.6) 56 (33.7) 20 (27.0)
Binge drinking in the previous year
No 153 (86.0)° 118 (71.5)* 55 (74.3)° 11.25 (0.004)
Yes 25 (14.0) 47 (28.5) 19 (25.7)
Suicidal ideation
No 130 (73.0)*° 60 (36.6)* 20 (27.4)° 64.45 (<0.001)
Yes 48 (27.0) 104 (63.4) 53 (72.6)
Anxiety
No 86 (48.3)*" 24 (14.5) 17 (23.0)° 48.88 (<0.001)
Yes 92 (51.7) 142 (85.5) 57 (77.0)

All percentages are reported as column percentages unless noted otherwise. Superscripts identify classes that are statistically significant

(P < 0.05) based on post hoc comparisons
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were significantly younger than subjects in the high psy-
chosocial disability subgroup. Several clinical variables
were significantly associated with subgroup assignment, all
indicating that more severe or complex clinical profiles
were associated with higher levels of symptomatology.
These include anxiety, suicidal ideation, binge drinking in
the previous year and all four ISS subscales. Post hoc
contrasts revealed that high psychosocial and high global
disability subgroups were not significantly different on
these measures, with the exception of ISS well-being.

Multivariate associations

A series of ordinary least squares regression models were
conducted to examine the associations between disability
subgroups’ baseline and follow-up ISS scores, while con-
trolling for other potentially confounding variables (mea-
sured at baseline). It should be noted that each regression
model included the respective ISS subscale baseline values
as a control. Including all ISS subscales in each model was
not possible due to their high inter-correlations (range of
Pearson r = 10.12l to 10.72l). Regarding the baseline mod-
els, each model was statistically significant. Of all the
variables included in the model, disability class exhibited
the strongest and most consistent association with each ISS
outcome measure. A graded relationship was observed
across the classes, with the high global disability exhibiting
the strongest associations. Disability class was significantly
associated with ISS subscale scores at the 1-year follow-up.
The strongest and most consistent associations were
observed on ISS measures, with the high global disability
having the highest perceived conflict scores and lowest
well-being scores. High psychosocial disability was asso-
ciated with higher activation scores in comparison to low
global disability, but high global disability was not. Con-
versely, high global disability was associated with higher
depression scores in comparison to low global disability,
but high psychosocial disability was not.

Discussion

Using the classification strategy, this study identified three
unique subgroups of patients with bipolar disorder who
have similar profiles of disability. These subgroups inclu-
ded low disability, high psychosocial disability and high
global disability. Significant age differences were
observed, with younger persons having the greatest likeli-
hood of being in the low disability subgroup. No other
significant differences were observed on sociodemographic
measures, but subgroups differed on multiple clinical
measures, especially bipolar symptomatology. Persons in
both the moderate to high disability subgroups (i.e., psy-
chosocial and global) exhibited significant associations
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with all bipolar symptom measures at baseline, but weaker
associations with manic and depressive symptoms at the
1-year follow-up. These findings suggest that traditional
bipolar symptom scales may not accurately reflect global
disability, especially as they relate to global functioning
over time.

Although almost 40% of the subjects changed subgroups
from baseline to follow-up, only a small number of subjects
moved to the low global disability group. Thus, this shows
the durability of problems associated with psychosocial
functioning and some changes in other areas of indepen-
dent living skills and activities of daily living. This also
provides further evidence that current treatment strategies,
when focused primarily on reduction of manic and
depressive symptoms, may not be sufficient to improve
functioning.

From a treatment perspective, using these disability
profiles in interpreting the WHODAS can aid in the
assessment of domains of functioning that should be
actively addressed in treatment planning for persons with
bipolar disorders. The findings suggest that two types of
specialized service options should be offered: (1) services
that focus on improving psychological and social func-
tioning, and (2) services that focus on improving physical
functioning. Individuals who appear to fit the “high psy-
chosocial disability” subgroup profile based on their
WHODAS responses could be referred for the first type of
services, while individuals who appear to fit the ‘“high
global disability” subgroup could be recommended for
both types of services. The degree of instability of the
disability group classifications over time also suggests that
frequent re-assessment of disability is necessary.

This study also suggests a possible limitation of using
the global disability rating of the WHODAS, computed as a
summary score across individual items. Prior research
shows internal consistency among the estimates, and the
subgroups defined by the LPA largely represented levels of
severity of disability. However, we also found that some
subgroups of persons can exhibit high levels of disability
on certain items and low levels on others. Summary of
WHODAS scores may particularly misrepresent the treat-
ment needs of individuals in the “high psychosocial
disability” group, who had moderately high ratings of
impairment when averaged across domains of functioning,
but had low ratings of physical impairment with high rat-
ings of psychological and social impairment.

There are limitations to this study that warrant consid-
eration. First, CIVIC-MD was limited to a single site, and
we were unable to enroll veterans who did not use any VA
mental health care between July 2004 and July 2006.
Second, to reduce respondent and provider burden and
reduce barriers to study entry, we relied on the clinician
diagnosis on record rather than on the formal structured
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psychiatric interview. While structured psychiatric inter-
views (e.g., structured clinical interview for DSM-IV) can
be lengthy and potentially burdensome to patients, they are
considered the gold standard and may preclude our ability
to fully compare the results from CIVIC-MD with results
from other clinical cohorts that implemented formal diag-
nostic assessment. Third, while we enrolled the majority of
eligible patients, we were unable to enroll some who were
too acutely ill or unable to participate because of lack of
time. Yet, while enrolling patients with acute psychiatric
symptoms may have led to an exclusion of sicker indi-
viduals, enrolling these patients may have been infeasible
due to concerns regarding the ability of these patients to
provide informed consent. Finally, it is important to rec-
ognize that the disability profiles were based only on the
WHODAS. Other disability or impairment measures, such
as the RIFT (Range of Impaired Functioning Tool; [29] and
the Sheehan Disability Scale [28], may produce different
profiles based on the specific areas that are assessed.
Comparative studies using this classification methodology
with different disability measures can be useful in deter-
mining the validity of the disability profiles. Classification
using measures designed specifically for individuals with
psychopathology (e.g., RIFT) could serve several purposes.
These include indicating if specialized scales are more
sensitive to patterns of impairment for individuals with
bipolar disorder and determining the necessity of distin-
guishing impairments that are a direct result of symptom-
atology from those that are not, to understand disability in
this population.

Despite these limitations, this study contributes to both
the broader literature on the classification of risk factors
and service needs among a vulnerable population. The
results are similar to other studies that have found a small
number of subgroups within a heterogeneous population
[12, 33]. These results warrant further investigation of this
approach to confirm: the validity of the subgroups identi-
fied in this study; how subgroups groups may change when
different disability measures or concepts are used as the
basis of classification; and how specific types of treatment
may shift patients from the higher to the lower disability
groups. The results of classification-based strategies can
also be integrated into research on service planning, to
determine the potential costs and benefits of planning and
delivering services to different subgroups. This can be done
by addressing similar disabilities within each subgroup and
exploring ways of making the services flexible to ensure
that individual differences are addressed. Finally, further
research is needed to understand how service providers
view the utility of using classification-based approaches for
treatment planning. Even though such strategies appear
promising for reducing heterogeneity in a larger clinical
population, it is important to ensure that strategies used for

treatment planning are appropriately tailored to the clinical
environment and how providers make treatment decisions.
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