PREVALENCE AND FUNCTIONAL CONSEQUENCES OF SEVERE INSOMNIA SYMPTOMS

http:/dx.doi.org/10.5665/sleep.2116

Prevalence and Functional Consequences of Severe Insomnia Symptoms in
Mood and Anxiety Disorders: Results from a Nationally Representative Sample

Adriane M. Soehner, MA; Allison G. Harvey, PhD

Department of Psychology, University of California, Berkeley, Berkeley, California

Study Objectives: To evaluate the prevalence of severe insomnia symptoms and the extent to which they are associated with daytime impairments
in comorbid mood and anxiety disorders.

Design: Nationally representative cross-sectional survey.

Setting: National Comorbidity Survey-Replication (NCS-R).

Participants: There were 5,692 NCS-R respondents with no mood or anxiety disorder (n = 3,711), mood disorders only (n = 327), anxiety disorders
only (n = 1,137), and coexisting mood and anxiety disorders (n = 517).

Interventions: N/A.

Measurements and Results: Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition disorders and severe insomnia symptoms in
the past year were assessed using the World Health Organization (WHO) Composite International Diagnostic Interview. The World Health Orga-
nization Disability Assessment Schedule (WHO-DAS) indexed eight domains of daytime impairment in the past 30 days, which included self-care,
mobility, cognition, social functioning, time out of role, and four components of productive role functioning. Respondents with comorbid mood and
anxiety disorders had significantly higher rates of severe insomnia complaints (42.1-62.8%) relative to the three other groups. Severe insomnia
complaints were also significantly more prevalent in individuals with mood (25.2-45.6%) or anxiety disorders only (24.9-45.5%) relative to those with
no disorder (12.4-24.3%). Moreover, endorsing a severe insomnia complaint in the past year was associated with increased days of impairment
across all past-month WHO-DAS domains for respondents with mood-anxiety comorbidity. For the remaining groups, severe insomnia complaints
were related to increased days of impairment across all domains except self-care, and additionally mobility for the group with mood disorders only.
Conclusions: Comorbid mood and anxiety disorders are associated with high rates of severe insomnia complaints, which were independently
associated with substantial functional impairment.
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INTRODUCTION

In psychiatric illness it is clear that comorbidity, or co-occur-
rence of multiple psychiatric disorders, is the norm and not the
exception.!* More than 60% of respondents in the Epidemio-
logic Catchment Area Study with at least one lifetime psychi-
atric disorder had two or more disorders,' and the first National
Comorbidity Survey found that individuals with a psychiatric
diagnosis had an average of 2.1 Diagnostic and Statistical Man-
ual of Mental Disorders, Third Edition (DSM-III) disorders.?
Hence, there is a keen need to study psychiatric comorbidity
and factors exacerbating the course of these disorders. The cur-
rent study aims to contribute to unlocking the puzzle of comor-
bidity by focusing on the functional ramifications of insomnia
symptoms in the frequently comorbid conditions of mood and
anxiety disorders.

Epidemiologic surveys from the United States and Europe
have consistently shown high comorbidity rates for anxiety and
mood disorders. Approximately 50-90% of individuals with the
principal diagnosis of a mood disorder have anxiety disorder
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comorbidity*® and 60-70% with a primary diagnosis of an anxi-

ety disorder have mood disorder comorbidity.” Moreover, coex-
isting mood and anxiety disorders are associated with an earlier
principal disorder onset, a more severe and chronic course of
the principal disorder, greater functional impairment, greater
healthcare utilization, and significantly poorer long-term out-
comes.®!" Thus, there is a great need to shed light on novel
directions for improving current treatments to achieve more
complete and sustained remission in individuals with comorbid
mood and anxiety disorders.

The contribution of sleep disturbance to the onset, exacer-
bation, and maintenance of mood and anxiety disorders has
received greater attention in the past decade. Notably, symp-
toms of insomnia are present in 20-40% of individuals with
mental illness,'” with those meeting criteria for mood disor-
ders or anxiety disorders exhibiting even higher rates of in-
somnia, approximately 50-70% and 70-90%, respectively.'*16
Returning to the issue of psychiatric comorbidity, individuals
with multiple psychiatric disorders appear to be at greater risk
of insomnia complaints.'” Yet, relatively little is known specif-
ically about the prevalence of insomnia symptoms in coexist-
ing mood and anxiety disorders. In a recent study examining
insomnia complaints in residents of The Netherlands with
major depression and anxiety disorders, Van Mill and col-
leagues'® found higher rates of insomnia in respondents with
comorbid depression and anxiety disorders in comparison
with those with major depression only or an anxiety disorder
only. In a broader sample of the European population (Unit-
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ed Kingdom, Germany, Italy, Portugal), Ohayon and Roth'®
noted a similar finding, with severe insomnia being more
common in participants with depression-anxiety comorbidity.
However, these studies focused on major depression only, not
the broader set of mood disorders. Notably, individuals with
bipolar disorder and dysthymia experience high rates of anxi-
ety comorbidity as well, with some studies noting rates higher
than major depression.®'*?° Therefore, we seek to expand
upon the current literature by examining the prevalence of in-
somnia complaints in a more complete set of mood disorders,
which includes major depressive disorder, bipolar disorders
(types I and II), and dysthymia. The current study also extends
a prior investigation of sleep related impairment in psychiat-
ric disorders in the National Comorbidity Survey-Replication
(NCS-R). Roth and colleagues'” reported the prevalence rates
of insomnia symptoms in individual psychiatric disorders, as
well as the prevalence of insomnia symptoms in 0, 1, 2, and 3
or more comorbid psychiatric disorders, and role impairment
that occurred as a result of sleep problems. The current study
expands upon that investigation by adopting a specific focus
on mood-anxiety comorbidity and examining a broader range
of functional impairments.

Investigating insomnia in coexisting mood and anxiety dis-
orders is important because insomnia complaints can have a
profound effect on the course of mood and anxiety disorders.
In individuals with major depression, those with insomnia
symptoms have poorer quality of life, higher rates of anxi-
ety comorbidity, and greater risk of depression recurrence.'*?!
Indeed, insomnia complaints are associated with greater day-
time impairment in psychiatric disorders,'’?** are often a
residual symptom after treatments for mood and anxiety,?
and serve as a predictor of mood and anxiety disorder onset
and relapse.'®?*! Previous studies examining the effect of in-
somnia complaints on impairment in psychiatric disorders of-
ten focus on broad categories of days lost/unproductive work
days!'7#323 or general mental/physical health-related quality
of life.?** To the best of our knowledge, no study has exam-
ined how insomnia complaints in the context of mood and
anxiety disorders influence a broad set of functional domains,
such as self-care, cognition, social functioning, and mobility,
in addition to days out of role and facets of role impairment.

The first aim of the current study was to use the NCS-R
dataset to examine the relative prevalence of severe insom-
nia symptoms (difficulty falling asleep, difficulty maintaining
sleep, early morning awakening, any one insomnia complaint)
in respondents with comorbid mood and anxiety disorders,
mood disorders only, anxiety disorders only, and neither mood
nor anxiety disorder. It was predicted that the prevalence of
self-reported severe insomnia symptoms would be lowest in
respondents with neither disorder, significantly higher in re-
spondents with mood disorders only or anxiety disorders only,
and greatest in respondents endorsing mood-anxiety comor-
bidity. The second aim was to assess whether the presence of
a severe insomnia complaint uniquely contributed to daytime
impairment in each of the four previously mentioned diag-
nostic groups. To address this aim, our prediction was that
across diagnostic groups insomnia would be independently
associated with impairment across several domains of day-
time functioning.
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METHODS

Participants

Participants were identified from the NCS-R sample. The
NCS-R is a nationally representative community household
survey of mental illness that was conducted between February
2001 and April 2003.% A total of 9,282 respondents participat-
ed in the 2-part survey, which had an overall response rate of
70.9%.% Consent was verbal rather than written to be consistent
with the recruitment procedures used in the original National
Comorbidity Survey.’* The Human Participants Committees of
Harvard Medical School and the University of Michigan ap-
proved all field procedures. A detailed description of the design
and field procedures used in the NCS-R can be found else-
where® but are briefly described in the following paragraphs.

Sampling for the NCS-R included the contiguous 48 states
and was limited to English speakers and persons living in non-
institutionalized households or on campuses where respondents
had permanent addresses. In Part I of the NCS-R, respondents
completed a diagnostic interview using the WHO Composite
International Diagnostic Interview (CIDI 3.0).”” A probability
subsample of 5,692 Part I respondents were reassessed in a sec-
ond part of the survey. Part II consisted of all Part I respondents
with any DSM-IV CIDI diagnosis and a probability subsample of
those with no such diagnosis. The assessment of insomnia symp-
toms and impairment were included in Part II of the NCS-R.

Demographic Characteristics

Several sociodemographic characteristics were assessed,
including age at interview (18-34, 35-49, 50-64, 65+ yr), sex
(female, male), race (Caucasian, all others), marital status (mar-
ried/cohabiting, divorced, other), education (< 12 yr, > 12 yr)
and household income (low, low-average, high-average, high).
Household income was assessed relative to the federal poverty
line, which was categorized as low income (< poverty line),
low-average income (1-3 times the poverty line), high-average
income (3-6 times the poverty line) and high income (> 6 times
the poverty line).

12-Month Psychiatric Diagnoses

Psychiatric disorders in the year preceding the interview were
based on the CIDI 3.0.3” Mood disorders (major depressive dis-
order, dysthymia, bipolar disorder) and anxiety disorders (panic
disorder, agoraphobia, specific phobia, social phobia, general-
ized anxiety disorder, posttraumatic stress disorder) occurring
in the past year were assessed using DSM-IV criteria. A sample
of 5,692 respondents was divided into four non-overlapping
groups: no mood or anxiety disorder (n = 3,711), mood disorder
only (n = 327), anxiety disorders only (n = 1,137), and comor-
bid mood and anxiety disorders (n = 517). Participants were
selected based on a 12-month diagnosis, given that sleep prob-
lems were assessed in the past year only. Substance (drug abuse
and dependence) and alcohol use disorders (alcohol abuse and
dependence) occurring in the past year were considered as co-
variates in analyses.

Chronic Physical Conditions
Given that comorbid physical conditions are associated with
increased risk for sleep disturbance and impairment,” for the
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current study we opted to control for the presence of chronic
physical conditions. Fifteen physical disorders present in the
past 12 months were assessed with a chronic conditions check-
list based on the list in the US National Health Interview Sur-
vey.® Five broad classes of physical disorders were assessed,
including cardiovascular, musculoskeletal, respiratory, pain,
and other conditions. These disorders were collapsed into a cat-
egorical variable to represent the presence of 0, 1, 2, or 3 or
more physical conditions.

Insomnia Symptoms

In Part II of the NCS-R, respondents were asked a series
of three yes-no questions related to the presence of severe
insomnia symptoms. These questions focused on “periods
lasting two weeks or longer in the past 12 months” when the
respondent experienced (1) difficulty initiating sleep (“nearly
every night it took you 2 hr or longer before you could fall
asleep”), (2) difficulty maintaining sleep (“you woke up near-
ly every night and took an hour or more to get back to sleep”)
and (3) early morning awakening (“you woke up nearly every
morning at least 2 hr earlier than you wanted to”). Difficulty
initiating sleep, difficulty maintaining sleep, and early morn-
ing awakening represent the three classic forms of sleep diffi-
culties specified in the DSM-IV-Text Revision (TR) definition
of insomnia. Note that a formal diagnosis of insomnia could
not be made based on DSM-IV-TR* or International Clas-
sification of Sleep Disorders, 2™ Edition* criteria, as sleep-
related distress and daytime impairment were not reported.
An insomnia score (0-3) was derived to denote the number of
different sleep symptoms endorsed.

Functional Impairment

Functional impairment in the past 30 days was assessed with
eight measures taken from the World Health Organization Dis-
ability Assessment Schedule-II (WHO-DAS).*' This measure
assesses the frequency of difficulties experienced over the past
30 days (range 0-30) in several domains of basic functioning.
These domains included mobility (e.g., standing, walking),
self-care (e.g., bathing, dressing), cognition (e.g., concentrat-
ing, remembering), social role performance (i.e., conversing,
maintaining emotional control while around others), time out of
role (i.e., unable to carry out normal daily activities or work),
reduced quantity of work (i.c., able to carry out normal activi-
ties but had to cut down on what was done or unable to get as
much done); reduced quality of work (i.e., reduced quality of
work or how carefully work was completed) and extreme effort
(i.e., needed to make an extreme effort carry out normal daily
activities). Due to the difference in the time frames for insom-
nia symptoms (past 12 months) and impairment measures (past
30 days), estimates for these outcomes should be interpreted as
days of impairment in the past month associated with insomnia
symptoms in the past year. As a result, the effects in the current
study are presumably lower than the effects of current insomnia
symptoms on current daytime impairment.

Analysis Methods

All analyses were conducted with sample weighting from
Part II of the NCS-R using Stata 12.0 (Stata Corporation,
College Station, TX, 2011). Because the sample design used
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weighting and clustering, all parameters were estimated by
using the Taylor series linearization method. Further informa-
tion on NCS-R sample weighting procedures can be found
elsewhere.** Briefly, the Part II NCS-R sample was weighted
to adjust for differences in probabilities of selection, differen-
tial non-response, and residual differences between the sample
and the US population on a range of sociodemographic and
geographic factors assessed in the 2000 census. Rao-Scott chi-
square tests (which are converted to an F statistic by Stata)
were used to detect design-corrected differences in categorical
measures across groups. In the tables, categorical variables are
expressed as weighted percentages and their standard errors.
To test the first hypothesis, chi-square tests and logistic regres-
sion analyses assessed rates of insomnia symptoms in each of
the diagnostic groups. To test the second hypothesis, a series of
linear regression models were run to assess the independent as-
sociation of an insomnia complaint to the eight WHO-DAS 30-
day impairment domains. Statistical significance was evaluated
using a 2-sided design with alpha set at 0.05. All regressions
adjusted for demographic (age, sex, income status, education,
employment status, marital status) and clinical (12-month al-
cohol use disorder, 12-month substance use disorder, smoking
status, chronic conditions) covariates.

RESULTS

Demographic and Clinical Characteristics

Table 1 describes the demographic characteristics of each
diagnostic group. Race, income, and education level did not
significantly differ among the four groups. In comparison
with the group with neither disorder, a greater proportion of
individuals with mood, anxiety, or comorbid disorders were
younger (18-35 yr), female, unmarried, current smokers, and
had more chronic physical conditions (P < 0.05). Relative to re-
spondents with mood disorders only or anxiety disorders only,
participants with comorbid disorders were more frequently in
the 35-49 yr age range and were more likely to be unmarried,
endorse a greater number of chronic physical conditions, and be
unemployed (P < 0.05). Respondents with comorbid disorders
or mood disorders only tended to have a lower income than par-
ticipants with neither disorder (P < 0.05). Finally, respondents
with anxiety disorders less frequently endorsed smoking than
those with comorbid disorders (P < 0.05).

Differences in the distribution of specific mood and anxiety
disorders were also assessed across the diagnostic groups. Tak-
ing mood disorders first, the comorbid group was composed
of higher rates of dysthymia and bipolar disorder type II, and
lower rates of major depressive disorder, in comparison with
the mood disorder-only group (P < 0.05). Bipolar disorder type
I prevalence did not differ between groups. Regarding anxiety
disorders, the comorbid disorders group was made up of a high-
er proportion of individuals with panic disorder, agoraphobia
without panic disorder, specific social phobia, generalized anxi-
ety disorder, and posttraumatic stress disorder than the anxi-
ety disorders-only group (P < 0.05). Rates of agoraphobia with
panic disorder did not differ between the comorbid and anxiety
disorder groups (P > 0.05). The greater proportion of anxiety
disorders in the comorbid group may be related to the fact that,
compared with the anxiety disorders-only group, respondents
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Table 1—Demographic and health characteristics by diagnostic group
Neither disorder Anxiety disorders only Mood disorders only Comorbid disorders
(n=3,704) (n=1,130) (n =326) (n=514) Analysis®
Characteristic % SE % SE % SE % SE P

Age (yr) <0.001*
18-34 31.9 1.0 38.8 1.6 44.0 24 36.5 2.1
35-49 30.3 0.9 33.9 1.4 30.0 24 39.5 24
50-64 19.6 1.0 204 1.5 20.3 24 19.3 1.8
65+ 18.2 0.9 7.0 0.8 5.8 1.8 47 0.9

Sex <0.001*
Female 49.8 1.1 65.1 1.7 63.0 3.3 66.1 1.9
Male 50.2 1.1 34.9 1.7 37.0 3.3 33.9 1.9

Race 0.470
Caucasian 72.7 11 714 1.7 75.6 2.0 744 1.8
Other 27.3 1.1 28.6 1.7 244 2.0 25.6 1.8

Household income
Low 6.8 0.5 8.1 0.9 10.2 1.7 8.4 1.8 0.005*
Low-average 41.6 1.1 444 2.0 46.7 31 50.5 29
High-average 285 0.8 23.9 1.7 23.0 2.8 20.6 1.9
High 23.1 1.0 23.6 14 20.2 1.5 20.5 20

Education level 0.336
<12yr 16.5 0.9 17.7 1.5 15.2 26 19.7 23
12yr 32.7 1.0 32.5 1.5 32.0 3.0 311 1.8
13-15yr 271 1.0 285 15 30.6 2.6 30.0 20
>15yr 238 0.7 21.3 1.2 222 23 19.2 2.1

Employment status 0.002*
Employed 65.1 0.9 66.1 1.8 65.7 25 56.0 20
Unemployed 5.3 0.6 51 0.7 3.3 12 4.0 0.7
Not in labor force 29.6 0.9 28.8 1.8 30.9 22 40.0 22

Marital Status <0.001*
Married/cohabiting 58.0 1.1 521 1.6 48.2 34 39.8 2.3
Divorced 19.7 09 23.2 1.3 19.8 3.0 31.6 2.3
Never married 22.3 1.0 24.9 14 32.0 3.3 28.6 24

Chronic conditions <0.001*
0 34.9 1.3 25.3 1.4 24.4 25 17.3 1.7
1 26.5 0.9 23.8 1.6 23.4 29 20.6 2.0
2 19.2 1.2 19.9 1.2 23.2 2.1 21.2 2.0
3 or more 19.4 0.9 31.0 1.8 291 24 40.9 2.1

Smoking status <0.001*
Smoker 48.2 1.1 52.2 1.3 60.8 28 62.9 2.0
Nonsmoker 51.8 1.1 47.8 1.3 39.2 28 371 20

*P < 0.05; n values are unweighted. Percentages are weighted. 2Rao-Scott chi-square test. SE, standard error.

with comorbid disorders reported a significantly greater number
of anxiety disorders per person (1.78 versus 1.37; P < 0.001).
Alcohol use disorder prevalence in the mood disorders-only
group did not significantly differ from the anxiety disorders-
only group; however, both groups more frequently endorsed
alcohol use disorders relative to respondents with no such diag-
nosis (P <0.05). Participants with comorbid disorders endorsed
significantly higher rates of alcohol use disorders than each of
the three other groups (P < 0.05). Substance use disorders were
more prevalent in the mood disorders-only group and comorbid
disorders group compared with that of respondents with neither
disorder (P < 0.05). Finally, respondents with comorbid disor-
ders also more frequently met criteria for substance use disor-
ders than the anxiety disorders-only group (P < 0.05).
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Insomnia Symptoms

To address the first aim, the prevalence of severe insom-
nia symptoms was compared across diagnostic groups. As
presented in Table 2, respondents with comorbid mood and
anxiety disorders had significantly higher rates of at least
one insomnia symptom, as well as each of the specific in-
somnia symptoms (difficulty falling asleep, difficulty stay-
ing asleep, and early morning awakening) in comparison
with the other three groups. Insomnia symptom prevalence
in the mood disorders-only group did not significantly dif-
fer from that of the anxiety disorders-only group; however,
both groups more frequently endorsed insomnia symptoms
compared with respondents with neither disorder (P < 0.05).
Finally, participants with comorbid disorders endorsed a sig-
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Neither disorder

Table 2—Prevalence of 12-mo DSM-IV disorders by diagnostic group

Anxiety disorders only Mood disorders only

Comorbid disorders

4 Edition; SE, standard error.

(n=3,704) (n=1,130) (n=326) (n=514) Analysis?
Characteristic % SE % SE % SE % SE P

Major depressive disorder - - - - 81.9 29 72.3 24 0.020*
Dysthymia - - - - 13.6 29 34.0 26 <0.001*
Bipolar disorder, type 1 - - - - 49 1.3 8.5 1.2 0.070
Bipolar disorder, type 2 - - - - 42 2.5 12.5 1.5 <0.001*
Panic disorder - - 12.0 1.0 - - 235 1.8 <0.001*
Agoraphobia w/o panic disorder - - 57 0.8 - - 12.9 1.1 <0.001*
Agoraphobia with panic disorder - - 41 0.7 - - 5.6 0.9 0.205
Specific phobia - - 50.3 1.4 - - 454 1.8 0.025*
Social phobia - - 34.8 1.6 - - 451 26 0.002*
Generalized anxiety disorder - - 15.1 1.1 - - 39.7 24 <0.001*
Posttraumatic stress disorder - - 16.6 1.3 - - 272 21 <0.001*
Substance use disorder 1.0 0.2 1.6 0.4 3.1 0.9 5.8 1.0 <0.001*
Alcohol use disorder 22 0.2 4.8 0.8 53 1.3 1.2 1.5 <0.001*

*P < 0.05; n values are unweighted. Percentages are weighted. 2Rao-Scott chi-square test. DSM-IV, Diagnostic and Statistical Manual of Mental Disorders,

Table 3—Prevalence of insomnia symptoms by diagnostic group

Neither disorder

Anxiety disorders only Mood disorders only

Comorbid disorders

(n=3,704) (n=1,130) (n = 326) (n=514) Analysis®
Characteristic % SE % SE % SE % SE P
Difficulty initiating sleep 124 0.7 252 1.4 31.2 3.1 454 2.6 <0.001*
Difficulty maintaining sleep 15.3 0.6 31.7 1.8 36.2 3.6 484 2.3 <0.001*
Early morning awakening 12.9 0.6 276 1.6 24.9 1.6 401 2.0 <0.001*
Any insomnia symptom 23.3 0.8 45.6 1.6 455 3.9 62.8 2.7 <0.001*
Mean SE Mean SE Mean SE Mean SE
Insomnia score (0-3)° 0.4 0.1 0.8 0.1 0.9 0.1 1.2 0.1 <0.001*

*P < 0.05; n values are unweighted. Percentages are weighted. 2Rao-Scott chi-square test. *Adjusting for age, sex, race, marital status, education, household
income, employment status, chronic conditions, smoking status, 12-mo substance use disorder, 12-mo alcohol use disorder. SE, standard error.

Anxiety disorders only

Table 4—Adjusted odds ratios (AORs)*® and 95% confidence intervals (Cl) for insomnia symptoms across diagnostic groups

Mood disorders only Comorbid disorders

(n=1,130) (n = 326) (n=514)

Sleep characteristic AOR*®  95%Cl P AOR*®  95%Cl P AOR*®  95%Cl P
Difficulty initiating sleep 2.0 1625 <0.001* 26 1.8-3.8  <0.001* 41 3.1-5.3 <0.001*
Difficulty maintaining sleep 23 1928 <0.001* 28 2.0-4.0 <0.001* 4.2 34-51 <0.001*
Early morning awakening 24 20-3.0 <0.001* 21 1528 <0.001* 3.7 3.1-45 <0.001*
Any insomnia symptom 2.5 2129 <0.001* 24 1.7-34 <0.001* 4.1 3.2-53 <0.001*

*P < 0.05; n values are unweighted. 2Adjusting for age, sex, race, marital status, education, household income, employment status, chronic conditions,
smoking status, 12-mo substance use disorder, 12-mo alcohol use disorder. "Reference category: neither disorder (n = 3,704).

nificantly higher number of insomnia symptoms than each of
the three other groups (P < 0.05). Respondents in the mood
and anxiety disorders-only groups did not significantly dif-
fer their average number of insomnia symptoms, but both
groups endorsed more symptoms than respondents with nei-
ther disorder (P < 0.05). As presented in Table 3, this pattern
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of results remained after controlling for sociodemographic
and clinical factors in logistic regression analyses (P < 0.05).
The odds ratios presented are from the additive interaction
model (Table 4). We did not find evidence of synergistic nor
multiplicative effects of diagnostic status on insomnia symp-
toms (data not shown; available upon request). Prevalence of
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Table 5—Adjusted® mean days of functional impairment in each of the 8 WHO-DAS domains, by diagnostic group and insomnia symptom subgroup
Neither disorder Anxiety disorders only
Noinsomnia  Any insomnia No insomnia Any insomnia
symptoms symptom symptoms symptom
30-day impairment (n=2,666) (n=1,038) (n=609) (n=521) P
Mobility 1.93 3.87 <0.001* 215 342 0.006*
Cognition 0.52 1.34 <0.001* 0.88 2.63 <0.001*
Self-care 0.56 0.81 0.282 0.63 0.85 0.472
Social functioning 0.34 1.10 <0.001* 0.78 2.00 0.001*
Reduced quality 0.81 1.86 <0.001* 1.16 1.74 0.031*
Reduced quantity 1.1 2.80 <0.001* 214 3.56 0.013*
Time out of role 1.15 2.18 <0.001* 1.23 223 <0.001*
Extreme effort 1.01 2.12 <0.001* 1.50 2.89 0.013*
Mood disorders only Comorbid disorders
No insomnia Any insomnia No insomnia Any insomnia
symptoms symptom symptoms symptom
30-day impairment (n=179) (n=147) (n=196) (n=1318) P
Mobility 2.53 3.88 0.167 295 6.89 <0.001*
Cognition 1.45 3.89 0.004* 2.66 6.13 <0.001*
Self-care 0.20 1.21 0.051 0.86 2.29 0.012*
Social functioning 0.39 217 0.006* 1.03 4.71 <0.001*
Reduced quality 1.72 293 0.047* 245 493 0.003*
Reduced quantity 2.67 4.36 0.028* 3.05 5.79 <0.001*
Time out of role 1.17 2.72 0.007* 0.90 5.19 <0.001*
Extreme effort 251 4.16 0.022* 246 5.12 <0.001*
*P < 0.05; n values are unweighted. 2Effects are shown as adjusted means from a multiple linear regression analysis adjusting for age, sex, race, marital
status, education, household income, employment status, chronic conditions, smoking status, 12-mo substance use disorder, 12-mo alcohol use disorder.
WHO-DAS, World Health Organization Disability Assessment Schedule.

insomnia symptoms in each psychiatric disorder can be found
in previously published work."”

Functional Impairment

To address the second aim, we examined whether endorsing
at least one severe insomnia complaint in the past year uniquely
related to 30-day impairment for each diagnostic group (comor-
bid mood and anxiety disorder, anxiety disorder only, mood dis-
order only, neither disorder). Table 5 illustrates the effect of an
insomnia symptom on each of the eight WHO-DAS impairment
domains (mobility, cognition, self-care, social functioning, re-
duced quality of work, reduced quantity of work, time out of
role, and extreme effort) by diagnostic group.

The presence of at least one insomnia symptom in the past
year was associated with significantly greater days of impair-
ment across all WHO-DAS domains for respondents with
comorbid disorders. Additionally, for the group with anxiety
disorders only and the group with neither disorder, insomnia
symptoms were associated with more days of impairment across
all domains except self-care. Finally, in the mood disorders-on-
ly group, insomnia symptoms were associated with significant
impairment in all domains except mobility and self-care.

DISCUSSION
This study is the first, to the best of our knowledge, to evalu-
ate the prevalence of severe insomnia symptoms and the extent
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to which they are associated with specific daytime impair-
ments in comorbid mood and anxiety disorders. The first aim
was to examine the prevalence rates of severe insomnia symp-
toms across four diagnostic groups, NCS-R respondents with
comorbid mood and anxiety disorders, mood disorders only,
anxiety disorders only, and neither disorder. Consistent with
our hypothesis, the rates of individual insomnia symptoms, as
well as any one insomnia complaint, were lowest in respon-
dents with neither disorder, significantly higher in respondents
with a mood disorder only or anxiety disorders only, and great-
est in respondents endorsing mood-anxiety comorbidity. This
pattern of findings remained even after controlling for sociode-
mographic and clinical characteristics. Interestingly, approxi-
mately 60% of individuals with comorbid mood and anxiety
disorders endorsed at least one insomnia complaint, whereas
the prevalence in individuals with mood disorders only or
anxiety disorders only was approximately 45%. However, al-
though the trend of insomnia symptom prevalence rates in the
current study were in the predicted direction, the prevalence of
insomnia symptoms in the anxiety and mood disorders-only
groups were slightly lower than previous studies.'*'® This is
not surprising as the NCS-R examined severe insomnia symp-
toms, with duration criteria of 2 or more hours to fall asleep, 1
or more hours awake at night and waking up 2 or more hours
early. These findings seem justified given that severe insomnia
complaints confer a more deleterious effect on daytime func-

Mood, Anxiety, and Insomnia Symptoms—Soehner and Harvey



tioning*?* and make the prevalence rates of insomnia symptoms
across the mood, anxiety, and comorbid disorders observed in
this study all the more striking.

The second aim of the current study was to assess whether
a severe insomnia complaint in the past year was associated
with more days of impairment across eight domains (mobil-
ity, cognition, self-care, social functioning, reduced quality of
work, reduced quantity of work, time out of role, and extreme
effort) in the past month for each of the four diagnostic groups.
Consistent with previous research, insomnia symptoms were
related to significantly reduced productive role functioning and
increased time out of role across all diagnostic groups.'™*** In
a unique contribution, the current study found that, even after
controlling for a host of sociodemographic and clinical covari-
ates, respondents with insomnia complaints were significantly
more impaired across several additional domains; namely so-
cial functioning, cognition, self-care, and mobility. These re-
sults underscore the public health imperative to better identify
and address insomnia comorbidity with the aim of reducing
both societal and individual impact.

To our knowledge, the current investigation is also the first to
systematically examine the relationship between insomnia symp-
toms and functional impairment in individuals with comorbid
mood and anxiety disorders. Interestingly, insomnia complaints
were associated with substantially increased days of impair-
ment across all domains for the group with comorbid disorders.
In contrast, insomnia symptoms were not significantly related
to self-care in the other three groups and mobility was not im-
paired in the mood disorders group. The pattern of impairment
across a wide variety of domains linked to insomnia symptoms
may highlight the fact that sleep problems in individuals with
mood-anxiety comorbidity could either be a marker or risk fac-
tor for a more severe course of illness. Indeed, yearly insomnia
complaints were associated with an extra 4.29 days out of role in
the past month for the comorbid disorders group, compared with
approximately 1-1.2 days for the other diagnostic groups. Thus,
these findings also point to the possibility that addressing insom-
nia complaints in comorbid mood and anxiety disorders may be
particularly important to fully restore daytime functioning.

Although the current study was not designed to examine the
mechanisms underlying the elevated prevalence of insomnia
symptoms and resulting impairment in comorbid mood and
anxiety disorders, there are several potential contributors. First,
one disorder may serve as a risk factor for the other. There is
evidence that insomnia is a predictor of mood and anxiety dis-
order onset'®*-! and that, likewise, mood and anxiety disorders
serve as risk factors for the onset of insomnia.'®?'3" Another
possibility is that insomnia, mood, and anxiety disorders are
all characterized by common vulnerabilities. Drawing from
the Research Domain Criteria framework, these vulnerabilities
could be related to negative or positive valence systems, arous-
al, cognitive systems, or social processes and manifest at differ-
ent levels of explanation (i.e., genes, molecules, cells, circuits,
behavior and self-reports).*

Similarly, psychological processes maintaining mood or
anxiety disorders could be transdiagnostic and thereby mutu-
ally sustain or exacerbate insomnia symptoms, or vice versa.*
One study found that compared with individuals with primary
insomnia, participants with insomnia due to a mental disorder
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(depression and anxiety disorders) exhibited similar levels of
dysfunctional beliefs about sleep, yet exhibited poorer sleep hy-
giene practices as well as higher self-report pre-sleep somatic
and cognitive arousal.* Regarding biological maintaining pro-
cesses, neurobiologic, neuroendocrine, and electroencephalo-
graphic studies suggest that heightened levels of arousal play a
role in each of these conditions, e.g., insomnia, mood disorders,
and anxiety disorders.*¢

Finally, the higher rates of insomnia symptoms found in the
comorbid disorders group could be attributable to overlap with
diagnostic criteria for major depression, generalized anxiety
disorder, or posttraumatic stress disorder. In the current study,
differences in diagnosis rates between the comorbid and single
disorder groups could have been related to poor discriminant
validity between the DSM-IV diagnoses. Specifically, rates of
dysthymia, bipolar disorder type II, and most anxiety disorders
were more common in the comorbid disorders group. How-
ever, previous research has found good discriminant validity
between mood and anxiety disorders.*’

These findings should be interpreted with consideration to
both the strengths and limitations. First, the NCS-R is a large
epidemiologic sample representative of the US population that
is not limited by sampling biases found in large treatment-
seeking samples, such as the STAR*D'" or STEP-BD.*® This
is particularly important given that individuals with insomnia
complaints are more likely to seek treatment for psychologic
problems,* thus biasing results in those datasets. Additionally,
this study was able to address specific questions about the as-
sociation of insomnia symptoms with impairment, not a more
general assessment of sleep quality, which has been the focus
of other studies examining the effect of sleep disturbance in
psychiatric comorbidity.>*** The use of past-month impairment
measures reduced probability of recall errors, but perhaps led to
underestimation of the yearly consequences of insomnia com-
plaints (as previously discussed'”). Therefore, the current study
should be only be interpreted as days of impairment in the past
month associated with insomnia symptoms in the past year.
Given that insomnia complaints were assessed in the past year,
there is also the possibility that a proportion of respondents
who had endorsed insomnia symptoms in the past year were
not experiencing insomnia symptoms during the 30-day period
when impairment was assessed. Thus, the current study can-
not be used to infer the proportion of respondents with mood
and anxiety disorders that are in current need of insomnia treat-
ment, only the proportion that experienced insomnia symptoms
in the past year. Because individuals with psychiatric disorders
who endorse concurrent insomnia are those who might benefit
most from a separate insomnia-focused treatment, future stud-
ies should strive to use methods that allow for simultaneous
assessment of insomnia and impairment. Finally, although the
NCS-R provides a fairly comprehensive set of daytime func-
tioning domains, the cross-sectional survey design does not al-
low one to address the mechanisms by which insomnia may
contribute to functional impairment, nor the examination of the
temporal sequencing of the onset of mood or anxiety disorders
and insomnia. However, several studies have already addressed
the latter point.?'!

In terms of treatment implications, previous research has
demonstrated that in approximately 50% of cases, insomnia
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does not remit after a disorder-focused treatment for anxiety
and depression.**** Several studies have found hypnotic med-
ications to be beneficial adjunct treatments for insomnia comor-
bid with anxiety and mood disorders.’>*® Furthermore, there is
some evidence that cognitive behavioral interventions for in-
somnia are effective in mood or anxiety disorders®® and can
enhance outcomes when augmenting disorder-focused phar-
macologic or psychologic interventions.’’*> However, more
research is needed to further refine approaches for sequencing
or interweaving interventions for cases of insomnia in patients
with complex psychiatric comorbidity.

In conclusion, the current study demonstrates that insomnia
complaints are frequent and impairing in the context of comor-
bid mood and anxiety disorders. These findings raise the impor-
tant question of whether better identification and treatment of
insomnia in patients with comorbid psychiatric disorders can
improve long-term prognosis.
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