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Study Objectives: This study aimed to estimate the 12-month prevalence of diagnosed sleep disorders among veterans with and without serious mental
illnesses (SMI) in Veterans Affairs health record data in 2019. We also examined diagnosed sleep disorders across a 9-year period and explored associations
with demographic and health factors.
Methods: This study used health record data from VISN 4 of the Veterans Health Administration from 2011 to 2019. SMI diagnoses included schizophrenia and
bipolar spectrum diagnoses as well as major depression with psychosis. Sleep diagnoses included insomnias, hypersomnias, sleep-related breathing disorders,
circadian rhythm sleep-wake disorders, and sleep-related movement disorders. Demographic and health-related factors were also collected from the record.
Results: In 2019, 21.8% of veterans with SMI were diagnosed with a sleep disorder. This is a significantly higher proportion than for veterans without SMI, 15.1%
of whom were diagnosed with a sleep disorder. Sleep disorder rates were highest in veterans with a chart diagnosis of major depression with psychosis. From
2011 to 2019, the overall prevalence of sleep disorders in veterans with SMI more than doubled (10.2%–21.8%), suggesting improvements in the detection and
diagnosis of sleep concerns for this group.
Conclusions: Our findings suggest that identification and diagnosis of sleep disorders for veterans with SMI has improved over the past decade, though
diagnoses still likely underrepresent actual prevalence of clinically relevant sleep concerns. Sleep concerns may be at particularly high risk of going untreated in
veterans with schizophrenia-spectrum disorders.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: This study assessed the prevalence of sleep disorders in veterans with and without serious mental illnesses and
explored relevant demographic and health information. Additionally, we assessed changes in sleep disorder diagnoses from 2011 to 2019.
Study Impact:We found that veterans with serious mental illnesses had higher rates of comorbid sleep disorder diagnoses than veterans without serious
mental illnesses. Additionally, there was a two-fold increase in the diagnosis of sleep disorders in veterans with serious mental illnesses from 2011 to 2019,
though prevalence rates still likely represent an underestimate of clinically relevant sleep concerns.

INTRODUCTION

Approximately 4% to 5% of veterans receiving health care
through Veterans Affairs (VA) services are diagnosed with a seri-
ous mental illness (SMI).1 This group includes schizophrenia-
spectrum and severe mood diagnoses (ie, bipolar I and II, major
depression with psychosis), which are linked to poor physical
health outcomes,2 increased mortality,3 and heightened health care
spending.4 Yet veterans with SMI experience barriers to accessing
and engaging with health care above and beyond those faced by
veterans without SMI, and physical and mental health complaints
may go untreated or unrecognized.5–7 One domain in which con-
cerns may be at particular risk of being overlooked in treatment is
sleep disturbance.8 Many people with SMI experience significant

disruptions to their sleep, which are linked to increased symptom-
atology, risk for suicide attempt, and reduced quality of life9–11;
indeed, SMI symptomatology and sleep disturbance are hypothe-
sized to bidirectionally aggravate symptom expression and impact
treatment outcomes for this group.12 Sleep disturbance refers to
problems falling or staying asleep (ie, insomnia or insomnia-like
symptoms), prolonged sleep and excessive daytime sleepiness (ie,
hypersomnia or hypersomnia-like symptoms), or delayed or irreg-
ular sleep phase (circadian rhythm abnormalities), among other
sleep abnormalities.13,14 Studies have identified rates of sleep dis-
turbance as high as 25% to 80% in people with SMI,13,15–17 as
compared to 15% to 30% in the general population.18 Of note,
clinical research of people with SMI has generated sleep disor-
ders prevalence estimates that are substantially higher than those
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produced by record-based studies.19,20 Coupled with data indi-
cating that formal sleep assessment and evidence-based treat-
ment for sleep in SMI are underutilized,21 these findings suggest
that sleep disturbance among individuals with SMI is underre-
cognized in clinical practice.

As such, further work is needed to promote our understanding
of the prevalence of sleep diagnoses in persons with SMI in every-
day clinical practice. One method of inquiry with particular rele-
vance to these issues is health record data. Health record data
offers valuable insight into prevalence of sleep diagnoses in a real-
world context. As the largest integrated health care system in the
United States, VA health record data offers a unique opportunity
to better understand care provided to veterans and identify areas
for potential improvement. The Veterans’ Health Administration
is comprised of both large medical centers and community-based
outpatient health care facilities where veterans receive care across
a continuum of physical and mental health conditions. Organiza-
tion and availability of services may vary across facilities, similar
to the private sector; however, VA utilizes national rollouts to
ensure availability of high-quality, evidence-based care for veter-
ans, including in the realms of sleep and mental health care. For
example, competency-based provider training for cognitive behav-
ioral therapy for insomnia was rolled out across VA in 2011.22

Thus, examination of VA medical records is a prime opportunity
to better understand sleep and SMI diagnoses among veterans.

Considering that veterans with SMI have multiple known risk
factors for sleep disorders (eg, physical and mental comorbid-
ities, obesity23,24), improving the identification, evaluation, and
treatment of sleep disorders is needed for this high-risk group.
VA health record data has been used to examine veteran sleep
disorder diagnoses and comorbidities in prior research. Two
studies have investigated prevalence of sleep disorder diagnoses
across VA facilities nationwide. The first examined data from
2000 to 2010.25 This study found lifetime prevalence rates from
0.01% (circadian rhythm disorders) to 4.5% (sleep apnea), with
9.7% of all veterans meeting criteria for at least one sleep disor-
der diagnosis at some point during the study period.25 The second
examined data from 2012 to 2018 and found in 2018 prevalence
rates ranging from 1.7% (hypersomnias) to 22.2% (sleep-related
breathing disorders).26 While substantial, these rates are lower
than rates in clinical research, which suggest up to one-third of
the population have at least one sleep disorder.18 Similar discrep-
ancies are found in SMI-specific health record studies; one study
with data from 2001 to 2011 found 13.7% of veterans with SMI
had diagnoses of sleep apnea,20 in contrast to rates of 25% to
50% suggested by clinical research using polysomnography.17,27

The discrepancy between record-based and clinical research
for those with SMI likely has numerous contributing factors.
First, clinician surveys in European countries suggest that clini-
cians less commonly use formal sleep assessments in diagnosis
and treatment of people with psychosis, which may contribute
to underrecognition of these issues in practice.21,28 This aligns
with findings that suggest that people with SMI diagnoses are a
vulnerable group at risk of having medical issues overlooked.6

Second, patient-related factors may play a role, as patients in
this population may underreport sleep concerns. Further, both
providers and patients with SMI (eg, experiencing psychotic,
depressive, or manic symptoms) may mistakenly view sleep

disturbance as a minor or secondary issue within the context of
a person’s illness, despite evidence that sleep problems exacer-
bate psychotic and affective symptoms.8,29 Third, inaccurate or
stigmatizing views toward patients with SMI may be held by
some providers, which can affect evaluation of and treatment
provided to those patients.30 One recent study demonstrated
that almost three-quarters of patients with comorbid SMI and
sleep disorders did not receive treatment for sleep disorders,
despite over half of patients raising sleep-related concerns to
their providers.8 Indeed, clinician surveys suggest that clini-
cians may view patients with SMI as unmotivated or unable to
engage in sleep interventions.21,28 Lastly, one methodological
factor worth mentioning is that many clinical studies of sleep
disturbance may occur in settings where patients are already
registering these concerns (ie, sleep clinics31) or may utilize
convenience sampling procedures wherein participants who opt
into the study may do so because they already have concerns
about their sleep or are interested in learning more.16 This could
bias estimates from clinical research upwards, contributing to
the gap in prevalence estimates with medical record studies.

While discrepancies between health record and clinical research
participant rates of sleep disorder diagnoses have been consistent
for those with SMI, there is some evidence that trends in the diag-
nosis of sleep disorders are changing over time. For example,
13.7% of veterans with SMI had sleep apnea diagnoses in health
record data from 2001 to 2011,20 as compared to only 4% to 5%
using data from 1998 to 2001.19 Similarly, in non-SMI research,
Alexander and colleagues25 identified a nearly six-fold increase in
sleep disorder diagnoses among all veterans from 2000 to 2010,
and Folmer and colleagues26 identified a four-fold increase in
sleep-related breathing disorders and modest increase in insomnia
diagnoses from 2012 to 2018. These data suggest two things. First,
estimates of sleep disorder prevalence from older health records
likely are not representative of current rates of sleep disorder diag-
nosis in VA health care. Second, trends in diagnosis and treatment
of sleep disorders among veterans are changing, including among
veterans with SMI, but the field has yet to characterize these
changes in veterans with SMI.

As such, this study had three main aims. First, we aimed to
estimate the 12-month prevalence of diagnosed sleep disorders
among veterans with SMI in VA Veteran Integrated Service
Network (VISN) 4 health record data from 2019, the most
recent year of data available to us at the time of this writing,
and, notably, prior to the onset of the COVID-19 global pan-
demic. Second, we aimed to examine yearly rates of diagnosed
sleep disorders over a 9-year span of time (2011–2019) in veter-
ans with SMI. Lastly, we aimed to explore demographic and
health factors year by year. We expected to see higher rates of
diagnosed sleep disorders in veterans with SMI in 2019 than
those reported in earlier VA data19,20 and that, from 2011 to
2019, rates of diagnosed sleep disorders would have increased.

METHODS

Study population and procedures
US veterans receiving care in VISN 4 of the Veterans Health
Administration during calendar years 2011 to 2019 were the
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target population for this study. Veterans were included in the
sample for each year during which they had at least one clinical
encounter at a VISN 4 facility. VISN 4 facilities include large
VA hospitals in Pittsburgh and Philadelphia as well as seven
smaller medical centers and community-based outpatient clinics
in Pennsylvania, Delaware, and parts of Ohio, West Virginia,
New York, and New Jersey. Veterans were excluded from the
sample for a given year if medical record data indicated that the
veteran received the majority of their VA care at a non-VISN
4 facility. Data for eligible veterans came from electronic health
records and were accessed via the VA Corporate Data Ware-
house. The data underlying this article cannot be shared publicly
due to the sensitive and identifiable nature of said data. All proce-
dures were approved by the VA Pittsburgh Healthcare System
Institutional Review Board (IRBNet 1617272).

Diagnoses
Relevant diagnoses were assigned based on health record data
for both SMI and sleep disorders. Defined SMI diagnoses
included schizophrenia-spectrum disorders, bipolar disorders,
and major depressive disorder with psychotic features. Defined
sleep diagnoses were designed to follow Alexander and collea-
gues25 and included insomnias, hypersomnias, sleep-related
breathing disorders, circadian rhythm sleep-wake disorders,
and sleep-related movement disorders. For both categories,
codes from the outpatient International Classification of Dis-
eases, Ninth and Tenth Revisions32,33 were used. A full list of
relevant International Classification of Diseases codes for each
diagnostic group is available upon request from the authors.
A diagnosis was considered to be present for a given calendar
year when the veteran was assigned an International Classifica-
tion of Diseases code relevant to that diagnosis at least twice
within a 390-day period; the second, confirmatory diagnosis
may have been made outside the calendar year. Further, the two
diagnoses had to have occurred at least 30 days apart for the vet-
eran to be assigned that diagnosis (ie, the 30/390 criteria34).
This approach limits inclusion of rule-out or provisional diag-
noses while also allowing inclusion of veterans who may only
attend annual appointments.25,34 For both SMI and sleep diag-
noses, we also defined broader groups based on the 30/390 cri-
teria, such that any SMI or sleep diagnosis could serve as the
confirmatory second diagnosis (ie, if a veteran was diagnosed
with schizoaffective disorder at the start of one year and bipolar
disorder at the end of the year, they would not meet criteria to
be included in either the schizophrenia-spectrum or bipolar
groups but would be included in a broader SMI group). Similar
procedures were followed to define a broader sleep diagnosis
group. These broad groups were defined in order to capture
veterans with health concerns relevant to SMI or sleep diagno-
ses but who perhaps were undergoing differential diagnosis
during a given calendar year.

Other demographic and health-related data
Demographic factors were defined for each year of data as
available including veteran sex, race, marital status, and age.
We further examined comorbid physical health conditions, col-
lapsed across categories corresponding to relevant body systems

(see Table 1). Of note, while we characterized a wide range of
chronic comorbidities across multiple body systems, four cat-
egories were chosen for additional analyses based on their rel-
evance to sleep and SMI diagnoses: endocrine, circulatory,
respiratory (with breathing-related sleep disorders excluded),
and digestive systems.35 Comorbidities were dichotomized to
indicate presence/absence of diagnoses in the relevant category
per year of data. Lastly, body mass index (BMI) was defined per
year of data, such that the last instance from which this value
could be calculated in the calendar year was utilized for each
veteran.

Analyses
Consistent with previous reports on sleep disorder prevalence
in VA health record data,25,26 prevalence rates for SMI and
sleep disorders were calculated for each year of data such that
the number of veterans in any year meeting criteria for the diag-
nostic category of interest was divided by the total number of
eligible veterans receiving care in a VISN 4 facility in that year.
Prevalence in each year was calculated for each SMI and sleep
disorder diagnostic category. Additionally, prevalence of sleep
disorders among veterans with SMI was calculated for each
year of data. To examine absolute change in prevalence, we
subtracted the relevant prevalence rate in 2011 from the preva-
lence rate in the year of interest. To compare prevalence in
2011 and 2019, we conducted a 2-sample proportion test.
Lastly, we characterized veterans in 2019 (the most recent year
of data) by demographic factors and comorbid conditions and
examined changes in age and BMI year by year for veterans
with SMI with and without comorbid sleep conditions. In 2019
data, we further examined statistically whether veterans with
SMI with and without sleep disorders differed by sex, race, age,
BMI, and presence of physical comorbidities using a series of
chi-square and independent samples t tests. Findings were con-
sidered significant at P < .05. These methods were reviewed by
a professional epidemiologist and deemed appropriate to enable
conclusions regarding project aims (M. Y. Boudreaux-Kelly,
personal communication, April 13, 2023).

RESULTS

Across the study period, 573,974 unique veterans received care in
a VISN 4 facility and met inclusion criteria. Data from each vet-
eran could have been included in one or multiple years; as such,
yearly veteran samples were smaller than the total for the 9-year
span and varied from year to year, with the sample sizes ranging
from 245,132 in 2011 to 259,685 in 2019. See Table 1 for a
demographic breakdown of the full veteran sample along with
presence of SMI and sleep diagnoses and comorbid conditions.

In 2019, 4.0% of veterans were diagnosed with an SMI, and
21.8% of those veterans were also diagnosed with a sleep disor-
der. This is a significantly higher proportion than for those
veterans without SMI, 15.1% of whom were diagnosed with a
sleep disorder (x2 [2, n = 259,675] = 341.6, P < .001). Bipolar
disorders were the most common form of SMI, diagnosed in
2.3% of veterans, followed by schizophrenia-spectrum disorders,
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diagnosed in 1.7% of veterans; major depressive disorder with psy-
chosis was the least common SMI, diagnosed in only 0.2% of
veterans in 2019. In the overall SMI group as well as more specific
diagnostic groups, sleep-related breathing disorders were the
most common sleep disorders, with prevalence rates ranging
from 11.1% in veterans with schizophrenia-spectrum disorders
to 23.2% in veterans with major depressive disorder with psycho-
sis. Insomnia was the second most common sleep disorder, rang-
ing from 8.1% in veterans with schizophrenia-spectrum disorders
to 16.4% in veterans with major depressive disorder with psycho-
sis. When rates of overall sleep diagnoses are compared between
veterans with schizophrenia-spectrum disorders, bipolar disor-
ders, and major depressive disorder with psychosis in 2019,
results indicate that sleep disorders are diagnosed at significantly
higher rates in veterans with major depressive disorder with
psychosis (34.5%), followed by veterans with bipolar disorders
(25.2%), and least commonly in veterans with schizophrenia-
spectrum disorders (16.2%; x2 [2, n = 10,956] = 173.5, P < .001).

Regarding demographic factors, among veterans with SMI
(n = 10,486) in 2019, White veterans (n = 7,363, 70.2%) were

more likely to be diagnosed with sleep disorders than veterans
identifying as a racial minority (n = 3,123, 29.8%; x2 [1, n =
10,486] = 4.5, P = .034); sleep disorder diagnoses did not differ
between male (n = 9,009, 85.9%) and female (n = 1,477, 14.1%)
veterans with SMI (x2 [1, n = 10,486] = 2.6, P = .109). In terms
of age, veterans with SMI and sleep disorders were, on average,
about 1 year younger (M = 56.8, SD = 12.7) than veterans with
SMI without sleep disorders (M = 57.7, SD = 14.2; t(3,993) =
–3.1, P = .002). Regarding comorbidities, in 2019, veterans with
SMI who were diagnosed with sleep disorders had higher rates of
comorbidities in endocrine (x2 [1, n = 10,486] = 297.1, P < .001),
circulatory (x2 [1, n = 10,486] = 191.8, P < .001), respiratory (x2

[1, n = 10,486] = 144.0, P < .001), and digestive systems (x2 [1,
n = 10,486] = 183.1, P < .001) than veterans with SMI without
sleep disorders. Lastly, in 2019, veterans with SMI and sleep dis-
orders had significantly higher BMI (M = 33.1, SD = 6.9) than
veterans with SMI without sleep disorders (M = 29.3, SD = 6.0;
t(3325.9) = 23.1, P < .001).

See Table 2 for prevalence rates of sleep disorders in veter-
ans with SMI from 2011 to 2019. Overall, diagnoses of sleep

Table 1—Demographic characteristics.

Characteristic
n (out of total population from

2011–2019) %

Sex Female 38,469 6.7

Male 535,925 93.3

Race Black 72,394 12.6

White 446,618 77.8

Mixed 8,912 1.6

Other/unknown 46,499 8.1

Marital status (first instance/y) Married 310,093 54.0

Not married 234,131 40.8

Unknown 30,170 5.3

SMI (ever) Overall SMI group 22,487 3.9

SZ 10,607 1.8

Bipolar 12,486 2.2

Dep 1,748 0.3

Sleep (ever) Overall sleep group 83,030 14.5

Breathing 56,676 9.9

Circadian 2,753 0.5

Hypersomnia 397 0.1

Insomnia 40,518 7.1

Movement 4,930 0.9

Body systems (ever) BS3 Endocrine 353,239 78.4

BS7 Circulatory 330,009 73.2

BS8 Respiratory 150,439 33.4

BS9 Digestive 193,291 42.9

Mean SD

Age (first instance/y) 60.3 17.8

Demographic characteristics are presented with the number and percentage of the veteran population within the 9-year period. SMI = serious mental illness,
SZ = schizophrenia, Dep = major depression with psychosis.

KA Bonfils, JM Longenecker, I Soreca, et al. Sleep in veterans with serious mental illnesses

Journal of Clinical Sleep Medicine, Vol. 19, No. 9 1654 September 1, 2023



disorders in this group in 2019 (21.8%) were more than double
the rate in 2011 (10.2%; z = –22.4, P < .001). Across sleep dis-
order categories, similar increases in prevalence were seen
year-by-year, as is represented in Figure 1A, though these
increases are most notable for sleep-related breathing disorders
and insomnia, with lower prevalence and smaller increases
for circadian rhythm sleep-wake disorders, hypersomnias, and
sleep-related movement disorders. Sleep-related breathing dis-
orders were most prevalent across each year of data, followed
by insomnia. Circadian rhythm sleep-wake disorders, hyper-
somnias, and sleep-related movement disorders were all rela-
tively rare (rates from 0.02–1.22% across diagnoses and years).
Similar patterns of increasing prevalence were seen across
schizophrenia-spectrum disorders, bipolar disorders, and major
depressive disorder with psychosis yearly from 2011 to 2019
(see Figure 1B, Figure 1C, and Figure 1D). Notably, increases
in diagnoses of sleep disorders were also seen in veterans with-
out SMI over this period, at relatively similar rates (ie, overall
rate of sleep disorder diagnoses more than doubled during the
study period; Figure 1A). While rates of sleep disorders were
higher overall in veterans with SMI than in those without
(21.8% vs 15.1% in 2019), veterans with schizophrenia-spectrum
disorders are diagnosed with sleep disorders at a rate only mar-
ginally higher than veterans without SMI (16.2% vs 15.1% in
2019). Indeed, results suggest that veterans with schizophrenia-
spectrum disorders have been diagnosed with sleep disorders at
rates only 1% to 2% higher than veterans without any SMI con-
sistently during the study period (schizophrenia-spectrum disor-
ders range over time: 7.4–16.2%; non-SMI range: 6.6–15.1%).
This is in contrast to veterans with bipolar disorders (range:
13.5–25.1%) andmajor depressive disorder with psychosis (range:
12.0–34.5%).

In examining the average age year-by-year, the average age
of veterans with SMI was lower than the average age of all
veterans (Figure 2A). Further, the average age of veterans with
SMI and a sleep disorder was, on average, 1 to 2 years younger
than those without sleep disorders. This pattern differs from
that seen in veterans without SMI (Figure 2A), where the aver-
age age is similar to the average of all veterans, and those with a
sleep disorder are 4 to 5 years younger than veterans without
SMI and without a sleep disorder. Notably, veterans with SMI
average 4 to 6 years younger than veterans without SMI but
with sleep disorders.

Lastly, examination of BMI in veterans with and without
SMI can be seen in Figure 2B. Trends are largely similar
between these groups, with veterans with sleep disorders (with
or without SMI) displaying the highest BMI (33+), while all
other groups fall closer to the 29 to 30 range.

DISCUSSION

Results indicate that in 2019 VA VISN 4 health records, �22%
of veterans with SMI were diagnosed with a sleep disorder,
compared to �15% of veterans without SMI. Rates are highest
among veterans with major depressive disorder with psychosis,
followed by bipolar disorders and schizophrenia-spectrum

Ta
bl
e
2—

Ye
ar
ly
pr
ev
al
en
ce

ra
te
s
of

sl
ee
p
di
so
rd
er
s
in
ve
te
ra
ns

w
ith

SM
I.

Ye
ar

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

n
24
5,
13
2

25
7,
87
8

25
7,
04
1

25
7,
23
1

25
8,
15
8

25
8,
14
2

25
8,
52
3

25
9,
68
2

25
9,
68
5

SM
Ig

ro
up

9,
81
1
(4
.0
)

10
,5
37

(4
.1
)

10
,6
19

(4
.1
)

10
,7
58

(4
.2
)

10
,7
55

(4
.2
)

10
,1
29

(3
.9
)

10
,2
43

(4
.0
)

10
,3
12

(4
.0
)

10
,4
86

(4
.0
)

SM
Ia

nd
sl
ee
p
(%

)
1,
00
1
(1
0.
2)

1,
27
8
(1
2.
1)

1,
45
3
(1
3.
7)

1,
61
3
(1
5.
0)

1,
78
0
(1
6.
6)

1,
71
9
(1
7.
0)

1,
89
9
(1
8.
5)

2,
03
0
(1
9.
7)

2,
28
3
(2
1.
8)

SM
Ia

nd
br
ea
th
in
g
(%

)
65
9
(6
.7
)

83
7
(7
.9
)

91
4
(8
.6
)

1,
03
5
(9
.6
)

1,
17
7
(1
0.
9)

1,
06
9
(1
0.
6)

1,
16
4
(1
1.
4)

1,
29
3
(1
2.
5)

1,
51
2
(1
4.
4)

SM
Ia

nd
in
so
m
ni
a
(%

)
32
2
(3
.3
)

44
7
(4
.2
)

53
8
(5
.1
)

60
5
(5
.6
)

64
8
(6
.0
)

84
0
(8
.3
)

95
8
(9
.4
)

1,
01
0
(9
.8
)

1,
14
5
(1
0.
9)

SM
Ia

nd
m
ov
em

en
t(
%
)

48
(0
.5
)

58
(0
.6
)

59
(0
.6
)

49
(0
.5
)

58
(0
.5
)

73
(0
.7
)

99
(1
.0
)

10
3
(1
.0
)

12
8
(1
.2
)

SM
Ia

nd
ci
rc
ad
ia
n
(%

)
4
(0
.0
)

2
(0
.0
)

7
(0
.1
)

8
(0
.1
)

14
(0
.1
)

27
(0
.3
)

42
(0
.4
)

62
(0
.6
)

68
(0
.7
)

SM
Ia

nd
hy
pe
rs
om

ni
a
(%

)
4
(0
.0
)

2
(0
.0
)

3
(0
.0
)

5
(0
.1
)

7
(0
.1
)

9
(0
.1
)

19
(0
.2
)

16
(0
.2
)

19
(0
.2
)

Th
e
nu
m
be
ro
fv
et
er
an
s
w
ith

co
rre

sp
on
di
ng

di
ag
no
se
s
ar
e
pr
es
en
te
d
as

w
el
la
s
th
e
ye
ar
ly
pr
ev
al
en
ce

ra
te
s.
SM

I=
se
rio
us

m
en
ta
lil
ln
es
s.

KA Bonfils, JM Longenecker, I Soreca, et al. Sleep in veterans with serious mental illnesses

Journal of Clinical Sleep Medicine, Vol. 19, No. 9 1655 September 1, 2023



disorders; veterans with schizophrenia-spectrum disorders are
diagnosed at a rate near that of veterans without SMI. In the SMI
group in 2019, breathing-related sleep disorders and insomnia
were most commonly diagnosed, and those with a sleep disorder
were more likely to exhibit comorbidities in endocrine, circula-
tory, respiratory, and digestive systems. Veterans with SMI and
sleep disorders in 2019 were younger and had higher BMIs than
veterans with SMI without sleep disorders. Lastly, and impor-
tantly, the overall prevalence of sleep disorders in veterans
with SMI more than doubled from 2011 to 2019, suggesting
improvements in the detection and diagnosis of sleep concerns
for this group.

Our data indicate differences in the rates of diagnosed sleep
disorders among veterans with schizophrenia-spectrum disor-
ders, bipolar disorders, and major depressive disorder with psy-
chosis. Veterans with major depressive disorder with psychosis
were diagnosed at a rate approximately 10% higher than those
with bipolar disorders, who were diagnosed at a rate nearly
10% higher than those with schizophrenia-spectrum disorders.
These estimates align with findings from a meta-analysis exam-
ining the prevalence of obstructive sleep apnea in people with
SMI—which found rates of 36% in major depressive disorder,
24% in bipolar disorders, and 15% in schizophrenia-spectrum
disorders.27 While our data are examining sleep disorders more
broadly (and our estimates for diagnosed sleep-related breath-
ing disorders are considerably lower), the differences between
groups follow the same pattern and are roughly equal intervals.
This could suggest that sleep disorders occur less frequently in
veterans with schizophrenia-spectrum disorders than in those

with bipolar disorders and most frequently in veterans with
major depressive disorder with psychosis. Indeed, sleep distur-
bance is a symptom of both bipolar and major depressive disor-
ders.24 A large body of work links disruption in the circadian
system to mood dysregulation,36 particularly for bipolar disor-
ders,37 and some therapeutic approaches explicitly target the
circadian system and/or sleep regularity to treat mood dysregu-
lation with success.36 While the shared etiology of mood and
sleep disorders is undoubtedly complex and in need of further
research, several biological processes implicated in mood disor-
ders are shared by those who experience circadian and sleep
dysregulation.36 For example, prior work suggests altered sero-
tonergic neurotransmission may play a role in both major
depressive disorder and obstructive sleep apnea, potentially
serving as a shared neurobiological pathway to the development
of these disorders.27,38 Thus, sleep disorder prevalence may be
higher in those with mood disorders, particularly those with
prominent depressive symptoms.

However, recent transdiagnostic research examining clinically
significant sleep disturbance in patients with schizophrenia-
spectrum disorders and bipolar disorders suggests that these
groups both endorse sleep disturbance (78% and 69%, respec-
tively) at nearly double the rate of healthy control participants
(39%).13 Indeed, ample work has established that people with
schizophrenia-spectrum disorders experience sleep disturbance
at a high rate9–11,13,16,17,39 and above typically reported preva-
lence rates for the general population.18 Furthermore, depression
is common among those diagnosed with schizophrenia-spectrum
disorders; up to 80% of people with these disorders experience

Figure 1—Visualization of sleep disorder and SMI diagnoses by group year by year.
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clinically significant depressive symptoms over the course of the
lifetime,40 and those with schizoaffective disorder (included here
in our schizophrenia-spectrum disorder group) must endorse sig-
nificant mood symptomatology meeting criteria for depressive
and/or manic episodes.24 As such, given that the prevalence of
sleep disorders for veterans with schizophrenia-spectrum disor-
ders in our health record data is only marginally higher (�1%)
than in veterans without SMI, it is likely that sleep disorders are
particularly underdiagnosed in this group.

There are several potential reasons for this possible underdi-
agnosis. First, providers may be more knowledgeable about
sleep issues as potential comorbidities for those with mood dis-
orders rather than schizophrenia-spectrum disorders or may be
more likely to formally assess for sleep issues in this group.
Importantly, sleep issues are included in the diagnostic criteria
for both depression and mania,24 which likely increases discus-
sions around sleep and chances for providers to note that sleep
issues may be in need of additional treatment. Patients with

Figure 2—Visualization of veterans’ age and BMI by group year by year.
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schizophrenia-spectrum disorders who are experiencing more
severe symptoms may also be at risk of having their sleep issues
misconstrued by providers as secondary to disorder-specific
symptomatology (eg, auditory or visual hallucinations), which
may not be the case; indeed, research suggests that sleep distur-
bance and psychiatric symptomatology including psychosis can
be bidirectionally influential, and untreated sleep problems may
negatively influence psychotic symptoms.8,29 Patient-related
factors likely also play a role in that patients may underreport
sleep-related concerns, or misunderstandings in patient-provider
communications may contribute to sleep concerns being missed.7

Further, sleep concerns are frequently reported by bed partners41;
people with schizophrenia-spectrum disorders have live-in part-
ners at a lower rate than those in the general population,42 which
could contribute to underdiagnosis of sleep disorders in this
group. Lastly, underdiagnosis in schizophrenia specifically may
be related to inaccurate or stigmatizing views held by service
providers, which can affect services provided to patients with
schizophrenia-spectrum disorders.30 Indeed, a clinician survey of
providers to patients with nonaffective psychosis found that pro-
viders frequently cited patients’ “lifestyle factors” as barriers to
treatment, including perceived lack of motivation and capability
to engage in sleep treatment,21 neither of which are borne out in
the literature as patients with schizophrenia are able to engage in
and benefit from sleep treatment.43 Of note, however, clinician
surveys have primarily taken place in European countries and
may not generalize to providers in the United States, so addi-
tional research is needed in this area. Overall, further work is
needed to investigate how sleep concerns are discussed in health
care visits for veterans with SMI and in particular for those with
schizophrenia-spectrum disorders.

In a related finding, our results suggest that among veterans
with SMI, those identifying as a racial minority are less fre-
quently diagnosed with sleep disorders than White veterans.
This is inconsistent with research suggesting that sleep distur-
bance may in fact be more prevalent among Black patients.44

Notably, health care disparities are widespread among racial
minorities. Health care systems and individual providers are
both contributing factors that can be shifted to better serve
patients of color.45 Our results suggest particular work is needed
to understand sleep diagnosis disparities in veterans with SMI
and to improve diagnostic and intervention services in VA for
this group. Other demographic and health-related findings were
consistent with expectations; lower age in veterans with SMI is
likely related to well-established findings suggesting premature
mortality in this group as compared to the general population,46

with one recent study suggesting that adults with SMI may die an
average of 6.3 years earlier than matched controls.47 Higher BMI
is also associated both with use of certain antipsychotic medica-
tions48 and with diagnoses of sleep apnea49 and as such was an
expected finding in our SMI and sleep groups.

Regarding year-by-year sleep disorder prevalence rates, the
2-fold increase in sleep disorders among veterans with SMI
from 2011 to 2019 is consistent with past findings suggesting
that sleep disorders are being diagnosed more frequently among
the broader veteran population25,26 and that sleep apnea diagno-
ses have increased in veterans with SMI.19,20 While the increase
in sleep diagnoses was surely influenced by a number of factors,

given the 9-year span of this examination and numerous histori-
cal factors occurring during this time that may have influenced
diagnostic trends (eg, transition from the fourth edition, text revi-
sion to the fifth edition of the Diagnostic and Statistical Manual
of Mental Disorders, changes in administrative requirements that
could have affected the medical record, changes in funding for
and/or emphasis on various mental and physical health condi-
tions or treatments in the VA system), it is a positive change
nonetheless. One factor that likely influenced the increase of
diagnoses over time specific to this area is VA rollouts of diag-
nostic and treatment programs targeting obstructive sleep apnea
(eg, home sleep apnea tests50,51) and insomnia (eg, cognitive
behavioral therapy for insomnia34,51). Though we are unable to
causally examine which factors were most influential, our data
suggest that sleep-focused treatment rollouts are likely having
positive impacts on awareness and diagnosis of sleep disorders in
veterans with and without SMI, as well as accessibility of diag-
nostic services.52

This study has some limitations. Notably, rates of diagnosed
sleep disorders presented here are likely underestimated across
categories, as not all veterans are assessed for sleep disorders,
and diagnoses are only assigned in the record if sleep concerns
are discussed in clinical encounters and providers appropriately
evaluate, diagnose, and document these concerns.25,26 This is a
limitation of all medical records research. Further, we took a con-
servative approach to confirming diagnoses found in the health
records, requiring at least 2 instances of a qualifying diagnosis
within 390 days but at least 30 days apart, consistent with some
past research.25,34 Our approach aligned with Alexander and
colleagues25 and was more stringent than the study by Folmer
and colleagues,26 which required only a single diagnosis for
inclusion and resulted in notably higher prevalence rates than
reported here. We further excluded parasomnias from our data
and thus cannot comment on the prevalence of parasomnias in
veterans with SMI. Additionally, we are unable to comment on
diagnostic services or treatment received, as this analysis was
limited to examination of diagnostic codes in the health record.
Future work is needed to examine how veterans with SMI are
treated for sleep concerns as compared to veterans without SMI.

Importantly, while this study has a large sample and several
years of data, results may have limited generalizability outside
of the VA system or for nonveterans. The Veterans Health
Administration is a large, integrated health care system designed
to serve a unique population at higher risk of multiple physical
and mental comorbidities.53 Veterans who receive care at VA
facilities, specifically, are also older, have lower socioeconomic
status, and use greater health care resources than their non-VA
veteran counterparts and the general population.53 Further, VA
health care is paid unique attention by the media and is subject to
policy changes that may accompany changes in government
administration or focus areas. Despite this, in recent years studies
suggest that wait times for VA care are the same as or better than
community care,54,55 and veterans perceive a greater degree of
integration and/or continuity of care in the VA system.56 These
VA-specific factors may have influenced results of this study.
More broadly, health record data are extremely complex and sub-
ject to changes in service provision trends and administrative
procedures. While steps were taken to overcome limitations of
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these records where possible, based on the naturalistic design of
this study, we cannot determine the cause of changes in preva-
lence rates year by year or know the extent to which sleep con-
cerns were reported but not diagnosed by providers. We were
also unable to examine a number of factors that may have influ-
enced diagnostic outcomes, such as medication side effects, pro-
vider differences, and treatment-seeking behaviors. Despite these
limitations, we believe this work represents an advance in our
understanding of sleep diagnoses in a large, real-world medical
setting for people with SMI.

In sum, our findings suggest that in VA VISN 4 health record
data, nearly 22% of veterans with SMI were also diagnosed
with a sleep disorder in 2019, and rates of sleep disorders for
veterans with SMI have doubled since 2011. More work is
needed to understand prevalence of sleep disorders between
veterans with schizophrenia-spectrum disorders, bipolar disorders,
andmajor depressive disorder with psychosis—and whether con-
cerns brought up in treatment are perceived similarly by provi-
ders across groups or whether other factors might influence how
sleep concerns are diagnosed and treated. Additionally, work is
needed to investigate diagnostic differences between veterans
who identify as a racial minority and White veterans with SMI.
Lastly, future work should investigate how veterans with SMI
are treated for sleep concerns in VA.

ABBREVIATIONS

BMI, body mass index
SMI, serious mental illness
VA, Veterans Affairs
VISN, Veteran Integrated Service Network
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