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Objective: This brief report de-
scribes patterns of psychiatric co-
morbidities among patients with
epilepsy and their relationship
with health care utilization.
Methods: The study identified
psychiatric comorbid conditions
in a cohort of veterans identified
as having epilepsy in fiscal year
1999. From these diagnoses, nine
psychiatric disease burden pro-
files were created. Logistic re-
gression examined variation in
emergency, neurology, and pri-
mary care for groups having dif-
ferent profiles and compared
them with those with only epilep-
sy. Results: Of the 23,752 individ-
uals identified, 48% had comor-
bid psychiatric conditions; most
had multiple psychiatric diag-
noses. Compared with patients
with epilepsy only, those with co-

morbid psychiatric conditions
were more likely to have emer-
gency care and high primary care
utilization; those with serious
mental illness (psychotic disor-
ders) were less likely to receive
neurology care. Conclusions: Mul-
tiple co-occurring psychiatric dis-
eases are common among pa-
tients with epilepsy. Addressing
the mental health and medical
needs of these patients, particu-
larly those with serious mental ill-
ness, represents a challenge for
health organizations. (Psychiatric
Services 59:925–928, 2008)

C omorbid psychiatric illness
among patients with epilepsy is

an increasing concern. Extant re-
search reports that persons with
epilepsy are more likely to have de-
pression, anxiety, psychosis, personal-
ity disorders, and substance abuse,
compared with those without epilep-
sy (1,2). Although the magnitude of
these differences and presence of a
bidirectional effect between psychi-
atric disorders and epilepsy may be
debated, the impact of comorbid psy-
chiatric illness is far from benign.

Studies suggest that the detrimen-
tal impact of depression or anxiety on
health status may be even greater
than seizure frequency or severity
(3,4). The severity of comorbid de-
pression and epilepsy is also associat-
ed with diminishing quality of life (5).
Moreover, patients with epilepsy and
concomitant depression have greater

health care utilization than those re-
porting no depression (6).

Although the existing literature
provides evidence of the impact of
psychiatric comorbidity on health
status and health care utilization for
patients with epilepsy, studies have
rarely examined the existence of mul-
tiple psychiatric conditions. The pur-
pose of this study is to identify pat-
terns of concomitant psychiatric dis-
orders found among veterans with
epilepsy. We first describe the pat-
terns of documented psychiatric di-
agnoses (hereafter referred to as psy-
chiatric comorbidities) found among
patients with epilepsy treated in the
U.S. Veterans Health Administration
(VA). Then we compare health care
utilization for patients with epilepsy
only and patients with epilepsy and
different psychiatric comorbidity
profiles.

Methods
To maximize generalizability of our
conclusions regarding psychiatric co-
morbidity among patients with epil-
epsy, we identified our cohort by us-
ing data collected before deployment
of troops to Afghanistan and Iraq.
Rates of posttraumatic stress disorder
(PTSD) may be significantly higher in
the cohort of veterans exposed to
combat for the first time. We used na-
tional VA administrative databases to
identify veterans with epilepsy in fis-
cal year (FY) 1999 (October 1, 1998,
to September 30, 1999), using an al-
gorithm previously validated in the
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VA (7,8). The cohort consists of indi-
viduals with an epilepsy diagnosis
(ICD-9 codes starting with 345) or
convulsion (780.39) in FY 1997–1999
who also received an antiepileptic
drug from a VA pharmacy in FY 1999.
Additional details on this algorithm
can be found elsewhere (7).

From the 59,429 veterans who met
our inclusion criteria, we retained
23,752 patients who also responded
to the 1999 Large Health Survey of
Veterans (LHS), a sample of 1.4 mil-
lion VA enrollees eligible to use VA
health care services. The LHS ran-
domly sampled 40% of eligible veter-
ans and had a 65% response rate
among those who were not deceased
and for whom contact information
was accurate.

We used ICD-9 codes to identify
the following psychiatric comorbidi-
ties in this cohort: schizophrenia
(295.x, excluding 295.5), bipolar dis-
order (296.0–296.1 and 296.4–296.8),
other psychosis (297–298), depres-
sion (296.2–296.3 and 311), anxiety
(300.00, 300.02, and 300.09), PTSD
(309.81), substance abuse (291, 292,
and 303–305, excluding 305.1), and
other mental illness (290–312, ex-
cluding the codes listed above). To
simplify description of the most sig-
nificant types of psychiatric condi-
tions, we combined disorders to form
five psychiatric disease burden
groups: serious mental illness as de-
fined by Blow and colleagues (9)
(schizophrenia, other psychosis, or
bipolar disorder), affective disorders
(depression or anxiety), PTSD, other
mental illness, and substance abuse.
PTSD was retained as a separate cat-
egory because of its association with
combat experience, which may be
different in our sample than in non-
military populations (10).

To better understand the patterns
of concomitant diagnoses, we devel-
oped mutually exclusive psychiatric
disease burden profiles. Patients with
single psychiatric comorbidities were
specified as such. Because serious
mental illness and PTSD have been
found to have different and signifi-
cantly detrimental impacts on self-re-
ported health status among patients
with epilepsy (11), we classified mul-
tiple psychiatric comorbidities by us-
ing the following hierarchy: multiple

diagnoses without PTSD or serious
mental illness, multiple diagnoses in-
cluding PTSD, multiple diagnoses in-
cluding serious mental illness, and
multiple diagnoses including PTSD
and serious mental illness. This classi-
fication system yielded nine different
psychiatric disease burden profiles
(Table 1).

We used VA clinic codes to identify
the following utilization measures: pri-
mary care, neurology, and emergency
outpatient utilization during FY 1999.
Because of skewed distributions, we
recategorized measures as any emer-
gency care, any neurology care, and
high primary care utilization (the top
20%, that is, six or more visits).

Covariates included demographic
and clinical characteristics. Demo-
graphic characteristics (age, sex, race,
and marital status) were obtained pri-
marily from administrative data, but
because of high rates of missing race
data, we used patients’ self-report of
race on the LHS for those with miss-
ing race data. We dichotomized mari-
tal status into married versus nonmar-
ried and race into white versus non-
white (that is, black, Hispanic, other,
and unknown).

Clinical characteristics included
epilepsy chronicity, epilepsy severity,
and physical comorbidities. Epilepsy
was classified as either new onset or
chronic. Patients with diagnoses be-
tween FY 1997–1998 were classified
as having chronic epilepsy. Those
with a first diagnosis in FY 1999 who
also received care in the VA system
FY 1997–1999 were defined as having
new-onset epilepsy. Those first diag-
nosed in FY 1999 without prior VA
care were considered to have un-
known onset and were excluded from
analyses.

Epilepsy severity was identified by
using a proxy measure previously
found to be an indicator of more se-
vere epilepsy (8). Individuals were
identified as having more severe
epilepsy if they received emergency
or hospital care with a primary diag-
nosis of epilepsy; a diagnosis of status
epilepticus; parenteral forms of fos-
phenytoin, phenytoin, or benzodi-
azepines; or a diagnosis of intractable
epilepsy.

Physical comorbidities were identi-
fied by using ICD-9 codes for 26

physical disease states and summed
to produce a measure of physical dis-
ease burden. We categorized patients
into three groups by quartile: low
(lowest quartile, none to two disease
states), medium (middle two quar-
tiles, three to six disease states), and
high (top quartile, seven to 20 disease
states).

Because outcomes assessed in this
study represent use of health care
services, we also controlled for poten-
tial barriers to access. Patients with
no copayment requirement (that is,
service-connected disability ≥50% or
very low income) had no financial
barrier to receiving care and were
compared with those with a required
copayment.

We first describe the cohort and
then use logistic regression analyses
to determine the extent to which pa-
tients with different psychiatric dis-
ease burden profiles were likely to re-
ceive each type of health care, com-
pared with patients with epilepsy
only, after controlling for sociodemo-
graphic and clinical characteristics.
The study was approved by the Uni-
versity of Texas Health Science Cen-
ter at San Antonio’s institutional re-
view board. All analyses were con-
ducted with SPSS 14.

Results
Our cohort consisted of 23,752 pa-
tients with epilepsy who returned
LHS surveys and received VA care in
FY 1997–1999. These individuals
were predominantly male (N=22,868,
or 96%) and white (N=14,964, or
63%). A total of 4,275 were black
(18%), 950 were Hispanic (4%), 238
were from another race (1%), and the
race was unknown for 3,325 (14%).
Approximately half were married
(N=11,942, or 50%). The mean±SD
number of physical comorbidities was
4.4±3.0. Patients with new-onset
epilepsy accounted for 11% of the co-
hort, and 18% of the cohort were
classified as having more severe
epilepsy.

Nearly half of the cohort had at
least one psychiatric comorbidity
(N=11,312, or 48%). Of those, 27%
(N=3,072) had diagnoses for two dis-
tinct types of psychiatric diagnostic
groups, 17% (N=1,865) had three,
9% (N=1,065) had four, and 4%

PSYCHIATRIC SERVICES ' ps.psychiatryonline.org ' August 2008   Vol. 59   No. 8992266



(N=401) had five. Individuals with
multiple psychiatric diagnoses ac-
counted for approximately 57%
(N=6,403) of veterans with psychi-
atric comorbidity. Table 1 shows the
distribution of psychiatric disease
burden profiles.

In this cohort, the median number
of primary care visits within the VA
was three (mean 3.7±4.1); 20% of pa-
tients (N=4,838) had six or more pri-
mary care visits in FY 1999. More-
over, 46% (N=10,969) received emer-
gency care, and 41.9% (N=9,947) re-
ceived neurology care in FY 1999.

Table 1 presents odds ratios and
99% confidence intervals for the lo-
gistic regression analysis assessing the
likelihood of health care utilization by
psychiatric disease burden profile. In-
dividuals with serious mental illness

and those with multiple conditions in-
cluding serious mental illness were
less likely than those who had only
epilepsy to receive neurology care.
Individuals with other mental illness-
es were more likely to receive neurol-
ogy care than individuals with epilep-
sy only. Those with any psychiatric co-
morbidity were more likely to receive
emergency care than those with
epilepsy only, and all groups with psy-
chiatric comorbidity except those
with substance abuse and serious
mental illness were more likely than
those with epilepsy alone to have high
primary care utilization.

Discussion
Prior studies have rarely examined
the extent of multiple psychiatric co-
morbidities among patients with

epilepsy or the implications of such
comorbidity for health services uti-
lization. This study is the first to fully
evaluate the panoply of psychiatric ill-
nesses in a national sample of VA pa-
tients with epilepsy. These results
suggest that multiple psychiatric co-
morbidities are quite common in this
population. Moreover, our findings
indicate that the presence of multiple
psychiatric comorbidities and their
distinct patterns are associated with
health care utilization (6).

Our results indicate that it is com-
mon for veterans with epilepsy to re-
ceive emergency care, despite a rela-
tively high rate of neurology care and
frequent contact with their primary
care provider. Because a number of
studies, for example, a study by
Ghose and colleagues (12), have iden-
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Logistic regression models predicting health care utilization among 23,752 veterans with epilepsy

High primary 
Neurology clinic Emergency care care usea

Variables N % OR 99% CI OR 99% CI OR 99% CI

Psychiatric disease burden profiles 
(versus epilepsy only; N=12,443)

Other mental illness 564 2.4 1.5 1.2–1.9∗ 1.4 1.1–1.8∗ 1.6 1.2–2.1∗

Substance abuse 1,317 5.5 .7 .6–.8 1.9 1.6–2.3∗ .8 .7–1.0
Affective disorder 1,293 5.4 .9 .8–1.0 1.5 1.2–1.7∗ 1.5 1.3–1.8∗

Posttraumatic stress disorder (PTSD) 317 1.3 1.0 .8–1.4 1.7 1.2–2.3∗ 1.6 1.1–2.3∗

Serious mental illness 1,412 5.9 .8 .7–.9∗ 1.4 1.2–1.7∗ .9 .7–1.1
Multiple diagnoses, without PTSD 

or serious mental illness 1,378 5.8 1.0 .9–1.1 2.1 1.8–2.5∗ 1.8 1.5–2.1∗

Multiple diagnoses including PTSD 1,097 4.6 1.0 .8–1.2 1.8 1.5–2.2∗ 1.7 1.4–2.1∗

Multiple diagnoses including serious
mental illness 2,778 11.7 .8 .7–.9∗ 2.2 1.9–2.4∗ 1.4 1.2–1.6∗

Multiple diagnoses including PTSD 
and serious mental illness 1,153 4.9 .9 .7–1.0 2.5 2.1–3.0∗ 1.8 1.4–2.1∗

Age group (versus older adult,
≥65 years; N=8,762)

Younger adult (18–40 years) 3,898 16.4 2.5 2.2–2.8∗ 1.9 1.7–2.2∗ .9 .8–1.1
Middle-aged adult (41–64 years) 11,092 46.7 1.8 1.6–1.9∗ 1.4 1.2–1.5∗ 1.0 .9–1.1

Female (versus male; N=22,868) 884 3.7 .7 .6–.8∗ .8 .7–1.0 .5 .4–.6∗

Nonwhite (versus white; N=14,964) 8,788 37.3 1.0 .9–1.1 .6 .6–.7∗ 1.0 .9–1.1
Not married (versus married; N=11,942) 11,810 49.7 .8 .8–.9∗ 1.3 1.2–1.4∗ 1.0 .9–1.1
Physical disease burden (versus high 
burden, or 7–20 comorbidities; N=5,386)

Low (0–2 comorbidities) 7,434 31.3 .6 .5–.7∗ .3 .3–.3∗ .1 .1–.1∗

Medium (3–6 comorbidities) 10,932 46.0 .7 .6–.7∗ .4 .4–.5∗ .4 .4–.4∗

Epilepsy severity and chronicity
High severity (versus low severity 

epilepsy; N=19,527) 4,225 17.8 1.6 1.4–1.7∗ 4.0 3.6–4.5∗ 1.1 1.0–1.2
New-onset epilepsy (versus chronic 

epilepsy; N=21,196) 2,556 10.8 1.3 1.1–1.4∗ 2.1 1.8–2.3∗ 1.5 1.3–1.7
No copayment (versus copayment; 

N=7,000) 16,752 70.5 .9 .9–1.0 1.1 1.0–1.2 1.1 1.0–1.2

a Top 20% of patients with high utilization
∗p<.01



tified higher health care utilization
for patients with psychiatric comor-
bidity and other chronic diseases, this
finding is not surprising. Nonetheless
it highlights the complexity intro-
duced to epilepsy care when patients
have psychiatric comorbidity.

The finding that patients with seri-
ous mental illness, with or without
multiple conditions, were less likely
to receive neurology care than were
patients with epilepsy only suggests
that coordination of care may be par-
ticularly problematic for those pa-
tients. These patients differ in that
they may lack insight into their ill-
ness, have trouble coordinating care
for several chronic conditions, or sim-
ply place too many competing de-
mands on clinical time (13) to accom-
modate specialty neurology care. It is
also possible that the doctor-patient
relationship between these patients
and their multiple providers over-
whelms available coordination of care
efforts and services (14). Neurology
care has been associated with more
appropriate prescribing for older vet-
erans with epilepsy (8), and prior re-
search indicates that patients with
psychiatric comorbidities are less
likely to receive high-quality care
than similar patients without psychi-
atric comorbidities (15). Accordingly,
future research should more closely
examine psychiatric comorbidity pro-
files of patients with epilepsy to see
how these profiles correspond to the
quality of care provided and examine
the role of psychiatric care within the
context of epilepsy and mental health
treatment.

Our findings must be interpreted in
light of several potential limitations.
First, psychiatric comorbidity was
identified by using diagnoses from
administrative databases. Yet, be-
cause 70% of the individuals with a
psychiatric diagnosis in this cohort
had at least one psychiatric visit in FY
1999 alone, we have confidence that
individuals having a psychiatric diag-
nosis were accurately identified.

The second is related to generaliz-
ability. Our data did not allow us to
examine differences in psychiatric
disease burden profiles among pa-
tients with different types of epilepsy

and seizure disorders. This popula-
tion is one in which there are few pa-
tients with seizures that occur in
childhood or adolescence, and some
of the cases of epilepsy may be relat-
ed to head trauma sustained during
military service. Moreover, this co-
hort was primarily male, so further as-
sessment of psychiatric disease bur-
den profiles among women is needed.
Thus the ability to generalize to all
patients with epilepsy from this VA
sample may be limited. However,
these findings suggest that it is critical
to examine this question in a non-VA
population because the VA system re-
quires mood disorder screening for
all primary care patients and because
mental health care is more readily
available in the VA system than in
many sectors of society.

Conclusions
Multiple psychiatric comorbidities
are common among veterans with
epilepsy, and these patterns are asso-
ciated with variations in health care
utilization that may have implica-
tions for the quality of care provided.
Our findings suggest the need for
additional research into new popula-
tions to ascertain the prevalence of
these psychiatric disease burden
profiles, the quality of care provided
to patients with different patterns of
psychiatric comorbidity, and how
care is coordinated for these extraor-
dinarily complex patients. Such
identification will allow adequate
treatment and social services plan-
ning to optimize treatment and out-
comes for these patients.
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