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Objective: This study assessed the relationship between neurocognitive
function (measured by the Executive Interview [EXIT]) and occupational
role function (measured by employment status) in a large cohort of Vet-
erans Affairs patients with bipolar disorder. Methods: A total of 213 pa-
tients in a national bipolar disorder intervention study (Department of
Veterans Affairs Cooperative Study 430) were dichotomized into two
groups—employed (N=91) and unemployed (N=122)—on the basis of re-
sponses to a semistructured interview regarding past-year work history.
Bivariate analysis was used to assess whether any participant characteris-
tics and course-of-illness variables were significantly different between
the employed and unemployed groups and thus could confound results.
A stepwise logistic regression was then performed to investigate the as-
sociation between neurocognitive function and employment status by us-
ing the significant demographic and course-of-illness variables as covari-
ates. Resulis: There were significant differences in EXIT scores between
the employed and unemployed groups, with the unemployed group
showing greater executive impairment. Lifetime psychiatric hospitaliza-
tions and number of psychotropic medications prescribed had significant
associations with employment status. When these variables were entered
into a regression analysis, employment status could still be explained by
executive functioning. Conclusions: This study found that poor executive
function may be associated with poor work adjustment (unemployment)
among patients with bipolar disorder. The etiology of this relationship
and the contributory role of the prior number of hospitalizations and
number of psychotropic medications to executive function remain to be
further evaluated. (Psychiatric Services 58:1441-1447, 2007)
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ipolar disorder is a chronic ill-
B ness with substantial psycho-

social and occupational mor-
bidity. Studies have documented that
functional impairment—including
unemployment—persists among many
patients with bipolar disorder despite
mood stabilization (1-5). Unemploy-
ment is often associated with person-
al devastation and poses a profound
economic burden on society (6). Yet
the reasons for persistent unemploy-
ment among patients with bipolar dis-
order remain unclear.

Factors other than mood episodes
may contribute to poor occupational
function (7). Impairment in executive
functioning in schizophrenia is associ-
ated with poorer functional outcomes,
including employment (8- 10). Al-
though persistent executive function
deficits have been reported among
some patients with bipolar disorder
during euthymia (11-13), the impact,
if any, of these deficits on the patients’
occupational function has rarely been
studied (13-15). The purpose of this
study was to assess the association be-
tween neurocognitive function and
occupational function by using data
collected retrospectively from a large
cohort of veterans with bipolar disor-
der. Employment status (employed
versus unemployed) was used as a
proxy measure of occupational func-
tion. We hypothesized that impair-
ment in the executive domain would
be associated with unemployment.
This study represents an incremental
advance in two ways. First, the sample
was collected as part of a large, multi-
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site effectiveness trial and thus sought
to maximize enrollment of a heteroge-
neous population of patients with
bipolar disorder, much like the popu-
lation that would be seen in general
clinical practices (16). Second, the rel-
atively large sample allowed multivari-
ate analyses to isolate neurocognitive
effects specifically.

Methods

Data were collected between January
1, 1997, and December 31, 1999,
from 306 patients with bipolar disor-
der, types I and II, who participated
in an 11-site randomized controlled
trial (Department of Veterans Affairs
[VA] Cooperative Study 430: Reduc-
ing the Efficacy-Effectiveness Gap in
Bipolar Illness) (16,17). The study
was conducted to evaluate whether,
for patients with bipolar disorder, an
integrated, clinic-based treatment
delivery system that emphasizes algo-
rithm-driven somatotherapy, stan-
dardized patient education, and easy
access to a single primary mental
health care provider to maximize
continuity of care could reduce
weeks in affective episodes or hospi-
talization for affective episodes. This
study was designed from the outset
as an effectiveness study (16,17) and
as such enrolled a sample with few
exclusion characteristics so that it
would resemble the population seen
in general clinical practice.

The study was approved by the in-
stitutional review boards at all partic-
ipating sites. Written informed con-
sent was obtained from patients near
the end of their inpatient hospitaliza-
tion for a manic, major depressive, or
mixed episode. A diagnosis of bipolar
disorder was confirmed by using the
Structured Clinical Interview for
DSM-IV (SCID). Occupational in-
formation for the year before study
entry was obtained retrospectively
from the SCID and from one semi-
structured interview administered at
or soon after discharge. On the basis
of this information, patients were as-
signed to one of four categories re-
flecting their highest level of occupa-
tional function (employment) in the
12 months before admission. A par-
ticipant was considered to be em-
ployed if he or she was working at a
job, fulfilling domestic responsibili-
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ties in the home, or attending school.
The four categories included full-
time employment, part-time employ-
ment (less than 30 hours per week),
unemployed for most of the year and
not sure of being able to return to
work, and unemployed and not ex-
pected to work. For the purposes of
the study presented here, all patients
with bipolar disorder younger than
55 years who were employed full- or
part-time constituted the employed
group, and those younger than 55
years who were unemployed and not
expected to work constituted the un-
employed group.

A total of 213 patients were in the
final analysis. Of these, 99 (47%)
were admitted for depression, 61
(29%) were admitted for mania, and
49 (23%) were admitted for mixed
mood episodes. (Numbers do not to-
tal 213 because information was
missing for four patients.) The distri-
butions of patients with depression,
mania, and mixed mood episodes at
admission were not found to be sig-
nificantly different between the em-
ployed and unemployed groups.

Because neuropsychological func-
tion was not a primary area of assess-
ment for the goals of the VA Cooper-
ative Study 430, a full neuropsycho-
logical battery was not obtained from
patients in this study. However, exec-
utive function was assessed at the
time of enrollment into the study by
using a 22-item version of the Execu-
tive Interview (EXIT). The EXIT is a
15-minute structured interview that
correlates well with other measures
of executive cognitive function (18)
and can be administered by lay per-
sonnel (19). The EXIT was designed
as a quick, bedside clinical examina-
tion of executive cognitive function
(19). The scale has been validated
and used extensively to assess execu-
tive control function among patients
with schizophrenia and dementia
(20-22). The EXIT contains items
that tap into a variety of executive
cognitive domains, including perse-
veration, response set-switching,
generation de novo of stories, gener-
ation of word lists, and executing
tasks during interference. Clearly,
such cognitive tasks may be quite rel-
evant to adequate performance of
work-related task. Many items are

derived from existing instruments
(for example, Luria hand sequences).
The instrument differs from the
Mini-Mental State Examination,
which is highly memory oriented
with few items directly testing execu-
tive function.

The score range of the 22-item
EXIT is 0 to 40, with higher scores
indicating greater executive impair-
ment. The original 25-item EXIT has
used a cutoff score of 15 to separate
patients with dementia from those
without dementia. The 22-item
EXIT differed from the full 25-item
EXIT only by the exclusion of the
three items testing frontal release
signs. These were excluded because
such signs, while common in demen-
tia, were not found among any non-
demented patients with bipolar dis-
order in our pilot feasibility study
(22). Healthy adults usually score 4
or less on the 25-item scale (23;
Royall DR, personal communica-
tion, 2004). Thus for the 22-item
scale, a score higher than 4 was cho-
sen to identify, among nondemented
individuals with bipolar disorder,
those who had evidence of morbidi-
ty resulting from executive function
deficits (23).

The main analysis was to assess
whether neurocognitive status, as as-
sessed by EXIT scores, was associated
with employment status. However, we
also looked at demographic variables
(for example, age, gender, race, edu-
cation, and marital status) and course-
of-illness variables (for example, num-
ber of psychiatric hospitalizations,
presence of psychosis at admission,
and number of psychotropic medica-
tions) that might confound (explain)
any association between EXIT scores
and employment status. Bivariate
analyses were used to assess the asso-
ciation of demographic, course-of-ill-
ness, and cognitive variables with em-
ployment status. One-way analysis of
variance was used for the continuous
variables, and chi square analysis was
used for the categorical variables. The
variables that showed statistically sig-
nificant associations (p<.05) with em-
ployment status were entered into a
correlation analysis to check for multi-
collinearity. This was followed by a
stepwise multiple logistic regression
to assess whether neurocognitive sta-
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tus as a predictor of employment still
held up in the model. The dichoto-
mous variable employment status was
modeled as the response variable, and
the variables significantly associated
with employment status were entered
as covariates.

Results

Table 1 depicts the demographic,
neurocognitive (EXIT scores), and
course-of-illness variables of the 213
patients, broken out by employment

status with corresponding test statis-
tics and p values. The results of the
bivariate analyses indicated that five
variables were significantly associated
with unemployment. First, as pre-
dicted, there were significant be-
tween-group differences between the
employed and unemployed groups
for EXIT scores: 49% of the unem-
ployed group scored greater than 4 on
the EXIT compared with only 27% in
the employed group (p=.006). Thus
patients with poorer executive func-

tion performance as measured by the
EXIT were significantly more likely
to be unemployed. Additionally, com-
pared with patients in the employed
group, patients in the unemployed
group were significantly older
(p=.007), had a significantly greater
number of total lifetime psychiatric
hospitalizations (p<.001), had a sig-
nificantly greater number of psychi-
atric hospitalizations in the past five
years before participation in the
study (p=.001), and were taking a

Table 1

Demographic characteristics among veterans with bipolar disorder, by employment status

Unemployed (N=122)

Employed (N=91)

Total (N=213)

Test
Characteristic N % N % N % statistic df P
Gender §2=.047 2 977
Male 111 91 82 90 193 91
Female 11 9 9 10 20 9
Age (M=SD) 44.37+6.11 41.95+6.82 43.33+6.52 t=2.72 211 .007
Marital status %>=6.85 4 144
Married 33 27 33 36 66 31
Divorced or separated 57 47 47 52 104 49
Never married 32 26 11 12 43 20
Race 22=.94 2 626
Caucasian 93 76 64 70 157 74
Non-Caucasian 29 24 27 30 56 26
Graduated from high school 2>=.01 2 997
Yes 115 94 86 95 201 94
No 7 6 5 5 12 6
Age of illness onset (M+SD) 20.03+7.41 19.51+8.72 19.82+7.96 t=.46 200 .644
Psychosis at current admission %2=1.03 4 905
Unknown 1 1 2 2 3 1
Yes 70 57 48 53 118 55
No 51 42 41 45 92 43
Total number of psychiatric
hospitalizations x2=25.72 6 <001
Unknown 0 — 2 2 2 1
1-5 25 20 45 49 70 33
6-10 31 25 20 22 51 24
>10 66 54 24 26 90 42
Number of psychiatric
hospitalizations
in past 5 years (M=SD) 6.20+5.79 3.98+2.93 5.23+4.87 t=3.31 202 .001
History of suicide attempts x2=2.31 4 .680
Unknown 1 1 0 — 1 <1
Yes 93 76 63 69 156 73
No 28 23 28 31 56 26
Types of psychotropic
medications at
current admission y2=1.47 4 832
Unknown 1 1 0 — 1 <1
<4 84 69 68 75 152 71
>4 37 30 23 25 60 28
Total number of psychotropic
medications at
admission (M+SD) 7.54+1.50 6.95+£1.59 7.28+1.56 t=2.77 210 .006
EXIT score? %2=10.242 2 .006
<4 62 51 66 73 128 60
>4 60 49 25 27 85 40

* Executive Interview. Possible scores range from 0 to 40, with higher scores indicating greater executive impairment. Scores <4 are considered normal.
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significantly greater total number of
psychotropic medications (p=.006).
Therefore, we performed a multiple
logistic regression using these vari-
ables as covariates to determine
whether these variables were possi-
ble confounders that could explain
the association between EXIT scores
and employment status.

First, the correlations among the
five variables significantly associated
with employment status were evalu-
ated for multicollinearity. Mild cor-
relations were present between
EXIT scores and the three course-
of-illness variables: total number of
different psychotropic medications
(r=.1), total number of psychiatric
hospitalizations in the five years be-
fore participation in the study
(r=.02), and total number of lifetime
psychiatric hospitalizations (r=.14).
Moderate correlations were present
between EXIT scores and age
(r=.33) and between the total num-
ber of psychiatric hospitalizations in
the past five years and the total num-
ber of lifetime psychiatric hospital-
izations (r=.4).

These five explanatory variables
were next placed in a stepwise logis-
tic regression model to determine
the variables that were most signifi-
cantly associated with employment
status in a multivariate scenario. The
logistic regression was run using em-
ployment status as the response vari-
able with stepwise selection. The
EXIT scores still held up in the
model as a significant predictor of
employment, even after the other
significant covariates were entered.
The variables that contributed in the
model as the most significant factors
to explain the occupational role
function for individuals with bipolar
disorder were the EXIT scores
(x?=5.72, df=1, p=.017), total num-
ber of psychotropic medications
(x?=4.63, df=1, p=.031), and total
number of lifetime psychiatric hospi-
talizations resulting from psychiatric
illness (y?=14.23, df=1, p<.001). The
overall model was also significant
(x2=31.91, df=3, p<.001). When
used to predict the employment sta-
tus of the same participants, the
model could predict correctly for
72% of the participants. Age and
number of psychiatric hospitaliza-
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tions in the past five years were not
significant predictors of employment
status.

The logistic regression analysis
demonstrated that a 1-point increase
in the EXIT score increased the odds
of being unemployed by 11%
(OR=.89, 95% CI=.80-.97), condi-
tional on the total number of lifetime
psychiatric hospitalizations and the
total number of different psy-
chotropic medication types. Addi-
tionally, the use of one more psy-
chotropic medications, irrespective
of type, increased the odds of being
unemployed by 20% (OR=.80, CI=
.65-.98), conditional on EXIT score
and the total number of lifetime psy-
chiatric hospitalizations. Similarly,
an increase in the total number of
lifetime psychiatric hospitalizations
by one hospitalization increased the
odds of being unemployed by 50%
(OR=.50, 95% CI=.35-.72), condi-
tional on the other two factors.

Discussion

The study presented here supports
an association between impaired ex-
ecutive functioning and impaired
work functioning among patients
with bipolar disorder. This suggests
that persisting functional disability
may result, at least in part, from per-
sisting neurocognitive impairment.
To our knowledge, our study of 213
patients with bipolar disorder is the
largest study assessing the relation-
ship between employment status
and demographic, illness, and cogni-
tive variables. In addition, this effec-
tiveness sample had few exclusion
criteria, supporting generalizability
of these findings to patients with
this disorder seen in similar general
practice venues.

In our total sample of 213 patients,
122 (57%) were unemployed and 91
(43%) were employed at the time of
hospitalization. These results in this
VA population are consistent with
prior studies reporting high rates of
occupational impairment (unem-
ployment) among patients with bipo-
lar disorder (1,2,4,24-27). A series of
studies have documented poor role-
function adjustment among patients
with bipolar disorder despite pro-
phylactic mood stabilization (1,2,5,
28-33). One study followed 67 pa-

tients with bipolar disorder after an
admission for mania (1). Six months
after admission 44 (67%) were suc-
cessfully followed. Of these 44 per-
sons, 80% were symptom free
(symptomatically recovered), but
only 43% were employed and only
21% were working at their expected
level of employment (functionally
recovered). Similarly, other studies
following patients with bipolar disor-
der from six months up to 1.7 years
after an index admission for mania
have documented syndromal recov-
ery with persistent functional dis-
ability in up to 60% (2,3,24,34).
These observations and those of the
study presented here suggest that
factors other than the persistence of
affective syndromes might con-
tribute to persistent poor vocational
and psychosocial functioning in a
substantial subset of patients with

bipolar disorder.
Several studies have demonstrated
persistent cognitive impairment

among patients with bipolar disorder
after they have recovered sympto-
matically (35-38). More recent stud-
ies of neurocognitive functioning
among patients with bipolar disorder
in the euthymic state have continued
to demonstrate impairment in exec-
utive function (11,39-41) or verbal
memory (11,12,42-44), compared
with a control group. Deficits in
these two cognitive domains have
been demonstrated to be strong pre-
dictors of poor functional outcome
in schizophrenia (8,9,45-47).

Our study has several limitations.
First, it involves a VA population that
is also predominantly male. How
these findings might generalize to
the nonveteran population or to
women with bipolar disorder re-
mains to be studied. Second, em-
ployment status was assessed retro-
spectively with a semistructured in-
terview, rather than prospectively
with a more rigorous scale or set of
criteria. Finally, executive function
was assessed with a “bedside” execu-
tive function assessment that is not
commonly used in the field to ex-
plore employment and cognition in
psychiatric illness. Unfortunately,
because the main variables of inter-
est in the larger study were not em-
ployment or neuropsychological
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function, a more detailed neuropsy-
chological battery was not adminis-
tered. A more extensive cognitive as-
sessment may have explained more
functional outcome variance. How-
ever, the EXIT scores contributed
significantly to the discrimination of
the employed from the unemployed
groups in this study, even though the
majority of the unemployed group
scored in the normal range on the
test. Nonetheless, other measures
addressing executive and other cog-
nitive domains may have discrimi-
nated between the two employment
groups better.

Although our study suggests that
unemployed patients with bipolar
disorder are significantly more likely
than employed patients with bipolar
disorder to score in the abnormal
range on a measure of executive
functioning, a third limitation is that
we assessed only this one cognitive
domain. We cannot be sure whether
this is the only cognitive domain that
would be found in the sample to be
associated with employment status.
The degree to which neurocognitive
deficits overall and neurocognitive
deficits specifically in the domain of
executive functioning influence
work outcomes among patients with
bipolar disorder remains understud-
ied. However, two recent studies
have also reported that executive
impairment is associated with func-
tional impairment among euthymic
patients with bipolar disorder
(13,48). Future studies with more
precise measures of occupational
and role function and a more exten-
sive neuropsychological battery that
assesses multiple cognitive domains
are warranted.

Total number of psychiatric hospi-
talizations and total number of psy-
chotropic medications at the time of
admission were also significantly as-
sociated with employment status—
that is, patients who were unem-
ployed had a significantly greater
number of lifetime psychiatric hospi-
talizations and a significantly greater
number of psychotropic medications
at the time of admission. Odds ratios
indicated that the lifetime number of
psychiatric hospitalizations con-
tributed the most among the three
significant predictors of employ-

ment—namely, EXIT score, total
number of psychotropic medica-
tions, and number of lifetime psychi-
atric hospitalizations—in explaining
unemployment among the patient
cohort in this study.

In some studies (2,3,24,32.49), but
not all (30,31), course-of-illness vari-
ables (mean number of episodes per
year, number of prior psychiatric
hospitalizations, and presence of
psychotic symptoms on index admis-
sion) have been found to predict
poor functional outcome. This raises

-
Patients
with bipolar
illness who bave
Junctional impairment
are likely to also have
executive neurocognitive
impairment, have a greater
number of lifetime
Dpsychiatric bospitalizations,
and take a greater
number of
psychotropic

medications.

interesting questions about the in-
terrelationships of these variables
and unemployment. The exact
(causal) path between cognitive im-
pairment, number of psychiatric
hospitalizations, and current unem-
ployment remains unclear. Multiple
psychiatric hospitalizations resulting
from relapse could create an inter-
rupted work history that damages
hiring potential and ultimately leads
to unemployability. Alternatively, re-
peated episodes of severe mania or
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depression (requiring hospitaliza-
tion) may themselves be toxic to the
brain (50) and may possibly cause
further neurocognitive deficits with
each subsequent episode. Relapse
could thus more directly contribute
to poor executive function, in that
reduced executive capacity could be
the result of multiple relapses. Yet
another possibility is that a core pre-
morbid deficit in executive control
could result in overall poor planning
and poor organization skills, which
could not only directly lead to dis-
ability in the workforce but could
lead to problems with medication
compliance as well. The latter might
subsequently result in relapse and
frequent hospitalization. However,
most participants were high school
graduates and therefore presumably
without significant premorbid cogni-
tive dysfunction at least from ages 18
to 20.

The total number of different psy-
chotropic medications each partici-
pant was prescribed was found to be
significantly associated with employ-
ment in the bivariate analysis and
also emerged as a significant predic-
tor of employment when adjusted
for the EXIT score and the total
number of psychiatric hospitaliza-
tions in the multivariate analysis.
Again, the causal direction is not
clear. However, although it is possi-
ble that a greater number of psy-
chotropic medications impaired ex-
ecutive function and thus employ-
ment, it is notable that executive
function itself provided a unique
contribution to reduced likelihood of
employment.

Conclusions

Our results in this VA population of
patients with bipolar disorder are
consistent with prior studies report-
ing high rates of occupational im-
pairment (unemployment) among
patients with bipolar disorder
(1,2,4,24-27). Very few studies have
explored potential etiologies of func-
tional impairment by systematically
examining the subset of patients in
whom it occurs. Our study suggests
that patients with bipolar illness who
have functional impairment are like-
ly to also have executive neurocogni-
tive impairment, have a greater
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number of lifetime psychiatric hospi-
talizations, and take a greater num-
ber of psychotropic medications,
compared with those without func-
tional impairment.

Our study in a large cohort of vet-
erans with bipolar disorder high-
lights high rates of unemployment
and an association between cognitive
disability in the executive domain
and unemployment, similar to that
described among patients with schiz-
ophrenia (9,25,26,51,52). Whether
executive impairment is primary and
leads to both poor compliance and
subsequent relapse or whether re-
lapse and psychiatric hospitalization
primarily contribute to the develop-
ment of persistent executive impair-
ment remains to be further studied.
It is possible that both (number of
psychiatric hospitalizations and exec-
utive dysfunction) contribute as two
independent factors to poor occupa-
tional role function.

Despite the prevalence and cost of
work disability and social dysfunc-
tion in both personal and societal
terms, there is a paucity of informa-
tion about the variables that con-
tribute to these issues among pa-
tients with bipolar disorder. Persis-
tent functional impairment is in the
long term as important to patients
and their families as remission of af-
fective symptoms, if not more so.
Future attempts to better under-
stand how and among whom execu-
tive cognitive dysfunction occurs will
provide a basis for intelligent inter-
vention and rehabilitation.
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