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Objective: Disturbed sleep has a high impact
on daily functioning and has been correlated with
psychopathology. We investigated the extent to
which insomnia and sleep duration were associ-
ated with both current and remitted depressive
and anxiety disorders in a large-scale epidemio-

logic study, taking sociodemographics, health
factors, and medication use into account.

Method: Data of 2,619 individuals from the

Netherlands Study of Depression and Anxiety

(NESDA) were analyzed. Psychopathology was

classified as no, current, or remitted DSM-IV-
based diagnosis of major depressive or anxiety
disorder. Outcome measures were insomnia

(Women’s Health Initiative Insomnia Rating Scale
score>9) and sleep duration (<6 hours, 7-9 hours,
>10 hours). Baseline measurement was conducted

between September 2004 and February 2007.

Results: Both current and remitted depressive
disorder and current anxiety disorder were associ-
ated with insomnia and short sleep duration with
odds ratios (ORs) for insomnia ranging from 1.42
to 3.23 and for short sleep duration ranging from
1.41 to 2.53. Associations were stronger for current
than for remitted diagnoses and stronger for de-
pressive than for anxiety disorders. Also long sleep
duration was associated with current depressive
disorder and anxiety disorders (OR range, 1.53—
2.66). Sociodemographic factors, health indicators,
and psychotropic medication use did contribute to
sleep outcomes but could not explain much of the

psychopathology and sleep associations.
Conclusion: Depressive disorder—but also

anxiety disorder—is strongly associated with sleep
disturbances. Insomnia and short sleep duration
persist after remittance of these disorders, suggest-
ing that these are residual symptoms or possibly
trait markers. Also, long sleep duration is associ-
ated with current depressive or anxiety disorders.

J Clin Psychiatry 2010;71(3):239-246
© Copyright 2010 Physicians Postgraduate Press, Inc.

Submitted: March 16, 2009; accepted September 28, 2009
(doi:10.4088/JCP.09m05218gry).

Corresponding author: B. W. J. H. Penninx, PhD, Department of
Psychiatry, VU University Medical Center, A] Ernststraat 887, 1081 HL

Amsterdam, The Netherlands (b.penninx@vumc.nl).

J.Clin Psychiatry 71:3, March/2010

H umans spend approximately one-third of their lives
sleeping. Although at first glance sleeping may seem

a passive process, the brain is in a highly active state and vari-
ous important processes take place during the night, such
as the secretion of neuroendocrine hormones' and the facili-
tation of memory consolidation.>” The restorative function
of sleep is essential for maintaining both physical and men-
tal health, and over the past years, there has been a vested
interest in sleep-related research. Sleeping well is crucial for
optimal functioning not only of an individual but also of
society as a whole—sleep disturbances increase risks of acci-
dents, rates of absenteeism at work, and health care costs.*

Psychopathology has been found to be strongly associated
with sleep disturbances.’ This seems to be especially true for
major depressive disorders’ but has been shown for anxiety
disorders as well.*” In individuals referred to an insomnia
clinic, 40% are diagnosed with a primary psychiatric disor-
der.® Moreover, persistent insomnia is associated with the
development of a new episode of a major depressive disorder
(MDD).>

Depressive and anxiety disorders share a high degree of
comorbidity," complicating the investigation of the link be-
tween psychopathology and sleep disturbances and leaving
some questions as to whether anxiety disorders really show
sleep disturbances independent of comorbid depressive dis-
order. In addition, some studies also found past psychiatric
disorders to be associated with sleep complaints,'” possibly
reflecting either a “scar” effect of the disease or a trait of the
formerly depressed or anxious persons.” This illustrates that
not only current but also remitted psychiatric diagnoses are
important in investigating the link between psychopathology
and sleep disturbances. Finally, sleep disturbances cover a
broad spectrum of complaints and can range from problems
with falling asleep, frequent nocturnal awakenings, early
morning awakenings, or a disturbed sleep duration (either
too short or too long). Recent research has pointed out that
subjective sleep assessment and sleep duration are not equal-
ly associated with psychopathology and should be analyzed
separately." It is important not only to explore the relation-
ship between psychopathology and short sleep duration but
to also focus on long sleep duration, since hypersomnia is a
common complaint in depression, and subjects with anxiety
disorders have been shown also to report an extended sleep
duration.”

PSYCHIATRIST.COM 289



van Mill et al

Epidemiologic studies have investigated sleep in psy-
chopathology, but most large-scale studies do not rely on
standardized psychiatric interviews in diagnosing both cur-
rent and remitted psychopathology, do not study depression
and anxiety in concert, or do not have data on a large set of
possible confounders. The latter is important since—besides
psychopathology—sleep is also influenced by factors such as
sociodemographics (age, gender, marital status, life events),
somatic health (chronic diseases, pain conditions), and use
of medication (antidepressants, benzodiazepines).>'*'*"'®
Therefore, the aim of this study is to describe the associa-
tion between both insomnia and sleep duration with current
and remitted depressive and anxiety disorders in a large
cohort study, taking sociodemographics, somatic health,
and medication use into account.

METHOD

Sample

For this study, data were analyzed from the baseline
measurement of the Netherlands Study of Depression
and Anxiety (NESDA). The NESDA study is an ongoing
8-year longitudinal cohort study designed to investigate the
long-term course of depressive and anxiety disorders in in-
dividuals ranging from 18 to 65 years of age. The research
protocol was approved by the ethical committees of par-
ticipating universities, and all respondents provided written
informed consent. The NESDA respondents were recruited
from 3 different settings: the general population, primary
health care, and secondary mental health care. Individuals
from the general population had previously participated in
the Netherlands Mental Health Survey and Incidence Study
(NEMESIS)" or the Adolescents at Risk for Anxiety and
Depression (ARIADNE) study.” Individuals from primary
care were recruited through a 3-stage screening procedure,
including the Kessler-10*' and a short-form Composite In-
ternational Diagnostic Interview phone interview (CIDI).*
Individuals from secondary care were recruited after they
were newly enrolled for anxiety or depressive disorders at
one of the participating mental health clinics.

Exclusion criteria for the NESDA study were not speaking
the Dutch language and a known primary clinical diagnosis
of bipolar disorder, obsessive-compulsive disorder, severe
addiction disorder, psychotic disorder, or organic psychiat-
ric disorder. A more detailed description about the study’s
sampling procedures is described elsewhere.”’

The final sample size of the NESDA study consisted of
2,981 subjects (18.9% from the community, 54.0% from pri-
mary care, and 27.0% from secondary mental health care).
Of these participants, 362 (12.2%) had missing data on the
questionnaire concerning sleep and were excluded from the
current study, resulting in a sample size of 2,619 persons.
Excluded individuals were significantly younger (37.9 ver-
sus 42.4 years of age, P<.001), more often female (67.1%
versus 61.0%, P=.02), and suffered more frequently from
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a current major depressive disorder (53.3% versus 35.3%,
P<.001) or anxiety disorder (57.7% versus 41.8%, P<.001)
than included individuals.

Measurements

Between September 2004 and February 2007, participat-
ing individuals visited 1 of the 7 interview locations for the
baseline measurement. This measurement consisted among
others of a standardized diagnostic psychiatric interview,
drawing of a blood sample, a medical assessment, computer
tasks, and 2 self-assessment questionnaires (1 before and 1
after the interview).

Insomnia and Sleep Duration

Sleep was assessed by insomnia and sleep duration. Both
insomnia and sleep duration were part of a questionnaire
that subjects filled out after the interview or at home (me-
dian time log for returning the questionnaire was 4 days).
Insomnia was assessed with the Women’s Health Initiative
Insomnia Rating Scale (IRS).* This scale was developed by
Levine et al** and consists of 5 questions addressing trouble
falling asleep, waking up during the night, early morning
awakenings, trouble getting back to sleep after waking up,
and sleep quality in the past month. The total summary
score ranged from 0 (no insomnia) to 20 (severe insomnia).
Validity of the IRS has been reported: test-retest reliability
was 0.96 (same day) and 0.66 (1 year later),” and the IRS
has shown to be strongly correlated with other actigraphy
derived sleep measures. ** In our study, Cronbach a was
0.83. Scores on the IRS were dichotomized at a cut-off point
of 9, which has shown to indicate clinically significant in-
somnia.” Sleep duration was assessed by asking subjects to
estimate the average number of hours of sleep per night dur-
ing the past month, ranging from less than 5 hours to more
than 10 hours. Answers were categorized in sleep duration
of <6 hours (short sleep duration), 7-9 hours, or = 10 hours
(long sleep duration). Sleep duration and IRS score were
only mildly correlated (r=-0.45, P=<.001), confirming that
sleep duration and sleep complaints are separate concepts.

Psychopathology. The presence of psychiatric disorders
was determined using the CIDL.** The CIDI is a standard-
ized diagnostic psychiatric interview that uses Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) criteria to establish diagnoses.”> Major depressive
disorder status was categorized as follows: current diagnosis
(ie, in the past 6 months), remitted diagnosis (ie, lifetime
diagnosis but not in the past 6 months), or controls (no life-
time diagnosis). Assessed anxiety disorders included panic
disorder, agoraphobia, generalized anxiety disorder (GAD),
and social phobia and were categorized similarly as current
diagnosis, remitted diagnosis, or controls.

Covariates

Sociodemographics. Sociodemographic characteristics
that could possibly affect sleep included age (in years),
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gender, current partner status, education (in years), and
working status. A total count of negative life events in the
past year was made through Brugha and colleague’s List of
Threatening Experiences.*

Health indicators. A number of health factors that have
been associated with both sleep and psychopathology were
assessed. Smoking was categorized as “current smoker,”
“former smoker,” or “nonsmoker” Alcohol intake was cal-
culated by categorizing the number of alcoholic drinks per
week in none (less than 1 per week), moderate (for males,
1-21 per week; for females, 1-14 per week), and heavy (for
males, >21 per week; for females, > 14 per week). Hyperten-
sion was defined as a mean systolic blood pressure > 140
mmHg, a mean diastolic blood pressure > 90 mmHg, or the
reported use of antihypertensive drugs (based on drug con-
tainer inspection and categorized according to Anatomic
Therapeutic Chemical Classification (ATC)* (codes CO2,
C0O3, CO7-CO9).

Body mass index (BMI) was computed by weight in ki-
lograms divided by height in meters squared. Diabetes was
defined as either a fasting blood glucose level >7 mmol/L
(126 mg/dL) or use of antidiabetic drugs (ATC code A10).
Cardiovascular disease (including myocardial infarction,
angina pectoris, percutaneous transluminal coronary angio-
plasty, coronary artery bypass grafting, or cerebrovascular
accidents) was adjudicated using standardized algorithms
considering self-report and medication use. A total count
of the following other (chronic) diseases was made, based
on self-report: lung disease, cancer, osteoarthritis, intestinal
disorders, liver disease, epilepsy, chronic fatigue syndrome,
thyroid gland disease, and intestinal ulcers. The intensity
of chronic pain was measured with the Chronic Pain Grade
scale.”®

Psychotropic medication. Sleep can be influenced by
psychotropic medication, which can therefore confound the
association between psychopathology and sleep outcomes.
Based on drug container inspection of all drugs used in
the past month, medication use was classified according
to the World Health Organization’s ATC classification.”’
Psychotropic medication included antidepressants and
benzodiazepines and was considered present if subjects re-
ported use of medication >50% of the time. Antidepressants
were categorized as selective serotonin reuptake inhibitors
(SSRIs) (ATC code NO6AB), tricyclic antidepressants
(TCAs) (ATC code NO6AA), and other antidepressants
(ATC codes NO5BA, NO5CF, NO5CD, and NO3AE). Benzo-
diazepines included ATC codes NO5BA, NO5CE, NO5CD,
and NO3AE.

Statistical analyses. Data were analyzed using SPSS
15.0 (SPSS Inc, Chicago, Illinois). Mean (unadjusted) IRS
scores and sleep duration were calculated according to
psychopathology status. To compare characteristics across
insomnia and sleep duration categories, analyses of vari-
ance (ANOVAs), t tests, x° statistics, or Fisher exact tests
were used. Subsequently, logistic regression analyses were
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performed with insomnia (yes versus no, IRS score>9) as
the outcome, first unadjusted, followed by adjustment for
sociodemographic and health factors, and finally adjusted
for all covariates. Similarly, multinomial logistic regression
analyses were performed for sleep duration categories in
which short- and long-duration outcomes were compared
to normal duration as the reference group. We directly
compared current MDD and current anxiety disorder in
a subsample analysis, adjusting for sociodemographic and
somatic health factors. Interaction effects between current
MDD and current anxiety disorder were tested to explore
whether comorbidity of these conditions had multiplicative
effects on sleep outcomes. Finally, within currently anxious
individuals, we tested whether associations with sleep out-
comes were consistent across anxiety subtypes by testing
specific indicators for anxiety subtypes in logistic and mul-
tinomial regression analyses.

RESULTS

The mean age of the study sample (n=2,619) was 42.4
years (SD=13.1), 67.1% of the sample was female, and
61.9% of the sample was currently working. Mean sleep
duration was 7.2 hours (SD =1.3), and mean IRS score was
8.1 (SD=5.1). Almost half of the individuals (43.7%) had
an IRS score > 9, indicating clinically significant insomnia.
Of all subjects, 23.5% never had a diagnosis of major de-
pression or anxiety disorders, 22.3% had a remitted major
depressive or anxiety disorder but no current disorder,
12.6% had a current major depressive but no current anxiety
disorder, 19.3% had a current anxiety disorder but no cur-
rent MDD, and 22.6% suffered from both current disorders.
Of individuals with remitted major depressive or anxiety
disorder but no current disorder, 27.1% slept <6 hours, and
1.7% slept > 10 hours. Of individuals suffering from current
MDD only, 31.1% slept <6 hours, and 6.0% slept > 10 hours
per night. In the case of a current anxiety disorder, 25.3%
slept <6 hours, and 3.0% slept =10 hours per night. When
both disorders were present, 41.8% slept <6 hours, and 8.8%
slept > 10 hours per night.

Table 1 shows that more insomnia was found for subjects
with current depressive and anxiety disorders and for those
with a higher age, less education, both “no alcohol intake”
or “heavy alcohol intake,” a higher BMI, more hypertension,
more cardiovascular disease or other diseases, a higher pain
intensity, and more psychotropic medication and benzo-
diazepine use. For sleep duration, additional differences
were found for female gender, more recent life events, and
current smoking.

Insomnia Analyses

Figure 1 shows mean IRS scores according to psycho-
pathology status and illustrates that insomnia scores
differed according to psychopathology: individuals with
no lifetime diagnosis had the lowest scores, followed by
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Table 1. Psychopathology and Confounding Variables Across Insomnia and Sleep Duration

Insomnia Sleep Duration
IRS<9 IRS>9 <6 Hours 7-9 Hours >10 Hours
Variable (n=1,473) (n=1,146) p* (n=733) (n=1,777) (n=109) p
Psychopathology
Major depressive disorder, %
Never 46.9 24.2 <.001 254 42.8 19.3 <.001
Remitted 29.7 254 26.7 29.0 14.7
Current 23.4 50.4 47.9 28.1 66.1
Anxiety disorder, %
Never 51.1 30.8 <.001 33.7 46.9 23.9 <.001
Remitted 16.8 14.7 15.0 16.3 14.7
Current 32.1 54.5 51.3 36.8 61.5
Sociodemographic
Age, mean=*SD, y 404+13.3 45.1+12.4 <.001 46.9+11.4 40.9+13.3 36.8+13.4 <.001
Female, % 66.3 68.1 .35 62.9 67.9 81.7 <.001
Partner, % 71.9 68.5 .06 68.3 71.7 63.3 .06
Education, mean+SD, y 12.6+£3.2 11.9+3.3 <.001 11.5+3.2 12.7+3.2 11.7+£3.3 <.001
Currently working, % 66.4 56.0 <.001 57.6 65.3 34.9 <.001
No. of life events, mean + SD 0.59+0.93 0.62+0.92 40 0.68+1.02 0.57+0.88 0.79+1.04 .002
Somatic health
Smoking %
Never 30.3 27.7 25.0 30.8 31.2
Former 33.7 36.5 24 36.4 34.9 23.9 .003
Current 36.0 35.8 38.6 34.3 45
Alcohol intake, %
None 14.5 19.5 19.6 15.3 20.2
Moderate 75.9 66.6 <.001 67.4 73.8 68.8 .02
Heavy 9.6 13.9 13.0 10.9 11
Body mass index, mean +SD 252+438 26.0+5.0 <.001 26.6+5.2 25.1+4.6 25.4+6.1 <.001
Hypertension, % 37.3 46.3 <.001 47.6 39.2 32.1 <.001
Diabetes, % 4.3 5.6 A2 7.8 3.6 5.5 <.001
Cardiovascular disease, % 4.7 7.9 .001 10.0 4.5 5.5 <.001
No. of other diseases, mean +SD 0.60+0.88 0.97+1.07 <.001 0.98+1.06 0.65+0.91 1.09£1.25 <.001
Pain intensity, mean + SD® 1.37+0.92 1.85+1.08 <.001 1.86+1.12 1.44+0.95 1.98+1.10 <.001
Psychotropic medication, %
Antidepressants
No antidepressants 80.4 70.4 <.001 74.5 78.2 50.5
Tricyclic antidepressants 2.0 3.2 2.9 2.1 6.4
Selective serotonin reuptake inhibitors 134 18.9 16.1 14.3 394 <.001
Other antidepressants 4.2 7.4 6.5 5.3 3.7
Benzodiazepines 33 12.2 <.001 12.3 5.1 8.3 <.001

“Based on ANOVA, ¢ test, and X’ statistics.
®Pain intensity was measured with the Graded Chronic Pain Scale.?®

Figure 1. Mean Score on the Insomnia Rating Scale (IRS)
According to Psychopathology Status®
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individuals with remitted disorders, whereas the highest
scores were found in subjects suffering from both disorders.
Table 2 shows that both current and remitted MDD as well
as current and remitted anxiety disorder were associated
with insomnia. Except for remitted anxiety disorder, this as-
sociation could not be explained by sociodemographic or
somatic health factors, since ORs remained significant when
adding these factors to the model. In multivariable analyses,
independent of psychopathology, higher age, current smok-
ing status, heavy alcohol intake, more chronic diseases, and
a higher pain intensity were also independently associated
with insomnia. Even after adding psychotropic medication
to the model, associations with psychopathology remained.
Use of SSRIs was associated with less insomnia, and use of
benzodiazepines was associated with more insomnia.
When we directly compared currently depressed individu-
als with currently anxious individuals (n=1,427), associations
for MDD appeared to be stronger than for anxiety disor-
der (OR for MDD =1.98, 95% ClI, 1.56 to 2.51, P<.001). To
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Table 2. Results of Multivariable Analyses of Psychopathology and Confounding Variables on

Insomnia (Insomnia Rating Scale >9)*

determine if comorbid depres-
sive and anxiety disorders were

Model 1 Model 2 Model 3 more associated with insomnia
Variable OR 95% CI OR 95% CI OR 95% CI complaints than the sum of the
Psychopathology single diagnoses, interaction
M%‘;Srepre““’e disorder Ref Ref Ref effects were tested, revealing
Remitted 149 120-1.84%* 139 112-174% 143 1.15-1.79% that there was no significant
Current 329  2.69-4.03*%* 311 251-3.87** 323 2.57-4.05%* multiplicative interaction ef-
Anxiety disorder
Never Ref Ref Ref fect (P>.10).
Remitted 1.30  1.02-1.67* 1.18  0.92-1.52 121 0.94-1.56 In a subset of currently anx-
Current 1.99  1.65-2.40%% 1.84 1.51-224%% 1.88 1.53-2.30%* ious individuals (n=1,097), we
Sociodemographic explored whether associations
Age,y 1.03  1.02-1.04%%  1.03  1.02-1.04%* ith insomni re consistent
Female gender 103 085-1.25 104 0.86-126 With Insomnia were consiste
Education, y 098 0.95-1.01 098 0.95-1.01 for the specific anxiety sub-
Currently working 095 0.79-1.13 0.95 0.79-1.15 types using a logistic regression
Partner 0.87 0.72-1.05 0.88 0.73-1.06 lvsi diusted f d
No. of recent life events (per increase) 0.99 0.90-1.08 0.98 0.90-1.08 analysis a J.us‘e or age ?n
Health indicators gender. Within the anxiety
Smoking group, it appeared that espe-
Never Ref Ref cially those with GAD had a
Former 0.98 0.79-1.22 0.98 0.78-1.22 hich £ .
Current 0.79 0.63-0.98*  0.79  0.63-0.98* igher odds of insomnia com-
Alcohol intake pared to subjects with social
II:I/IOIclie t é{;g 0.75-121 (f{;g 0.75-121 phobia (OR for GAD=1.74,
oderate . /o—1. . . —1.
Heavy 140 1.01-1.96% 138 0.99-1.94 95% CI, 1.34 t0 2.26).
Body mass index (per kg/m” increase) 1.00  0.98-1.02 1.00  0.98-1.02
Hypertension 1.03 0.85-1.26 1.04 0.85-1.27 Sleep Duration Analyses
Diabetes 0.84 0.55-1.26 0.83  0.55-1.25 . h diff
Cardiovascular disease 0.98 0.67-1.43 0.97 0.66-1.42 Figure 2 shows differences
No. of other diseases 114 1.03-125% 113  1.02-124% in sleep duration categories
Pain intensity (per point increase)" 1.28 1.16-1.40** 1.27 1.15-1.39%* (short, normal, long) accord-

Psychotropic medication
No antidepressant
Tricyclic antidepressants
Selective serotonin reuptake inhibitors
Other antidepressants
Benzodiazepines

ing to psychopathology status.
Table 3 shows that short sleep
duration (<6 hours) was asso-
ciated with current MDD and

Ref

0.72 0.42-1.23
0.75  0.58-0.96*
0.85 0.58-1.25
1.79  1.23-2.59*

‘Based on multivariable logistic regression analyses, 1 analysis per column.
“Pain intensity was measured with the Graded Chronic Pain Scale.”®
*P<.05and >.001.

**P<.001.

anxiety disorder as well as with
remitted MDD but not with re-
mitted anxiety disorder. Even

Figure 2. Sleep Duration According to Psychopathology Status®*
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after adding covariates to the
model, associations remained.
Also, higher age, less education, male gender, more recent
life events, higher BMI, no hypertension, and higher pain
intensity were independently associated with short sleep
duration. The use of SSRIs and other antidepressants was
independently associated with a significantly lower risk of
reporting short sleep duration, but benzodiazepine use was
not significantly associated with short sleep duration. Ad-
ditional adjustment for psychotropic medication did not
largely change the short sleep duration risks for depressive
and anxiety disorders.

Long sleep duration was also associated with current
MDD and anxiety disorder, and these associations re-
mained significant after adding covariates, but a lower age,
female gender, not currently working, and more chronic
diseases also contributed to long sleep duration. No asso-
ciations were found for remitted disorders. In line with a
lower risk for short sleep duration, the use of antidepres-
sants (TCAs and SSRIs) did significantly increase the risk
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for long sleep duration. After adding psychotropic medica-
tion to the model, associations remained for current MDD
but not for current anxiety disorder. When we directly com-
pared currently depressed individuals with currently anxious
individuals (n=1,427), associations for MDD appeared to be
stronger than for anxiety disorder both for short sleep dura-
tion (OR=2.03, 95% CI, 1.55 to 2.65) and long sleep duration
(OR=2.72,95% CI, 1.50 to 4.93). To determine if comorbid
depressive and anxiety disorders were more strongly associ-
ated with short or long sleep duration than the sum of single
diagnoses, interaction effects were tested but not found to be
present (both P>.10).

In the subset of currently anxious individuals (n=1,097),
we found no significant differences across anxiety subtypes
in their association with short sleep duration (all P>.10 for
contrasts between subtypes). For long sleep duration, we
found that GAD was associated with significantly higher
odds compared to the other anxiety disorders (OR=1.70,
95% CI, 1.02 to 2.84).

DISCUSSION

Our findings indicate that both current and remitted
MDD as well as current anxiety disorders are associated
with insomnia and short sleep duration. Long sleep dura-
tion is associated with current major depressive and anxiety
disorders. Associations were stronger for depressive than for
anxiety disorders and were independent of sociodemographic
factors, health factors, or psychotropic medication use. As-
sociations were also stronger for current than for remitted
depressive diagnoses, although the latter still had a significant
impact on sleep, suggesting sleep disturbances are possibly a
trait marker or a residual symptom of major depression. After
adjusting for confounding variables, anxiety disorders were
only associated with insomnia and short and long sleep du-
ration in the case of current disorders, suggesting that these
sleep disturbances resolve after recovery from the disorder.

As expected, the strongest associations for both insom-
nia and sleep duration were found for MDD, which is in
line with other studies,” but we also found an independent
association with anxiety disorders. Interestingly, not only
current MDD but also remitted disorders are associated
with insomnia and short sleep duration. In previous studies,
sleep complaints were found to be one of the most common
residual symptoms after achieving remission from a major
depressive episode, next to fatigue and loss of interest. This
finding was irrespective of the subjects’ baseline severity
depression, length of the episode, age, gender, or marital
status.”” Residual depressive symptoms are also associated
with a significantly earlier relapse rate than asymptomatic
recovery.”’ Some studies suggest a more vigorous approach
of treating MDD resulting in as few residual symptoms as
possible,” although this enhances the risk of side effects and
noncompliance. The literature is inconsistent on sleep distur-
bances being a trait marker for depression: some studies find

J.Clin Psychiatry 71:3, March/2010
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persistent electroencephalographic (EEG) changes in remit-
ted depressed individuals,” whereas other studies do not
find these differences.” This may be due to methodologi-
cal differences, but possibly, certain subgroups of depressed
individuals are more prone to relapse of the disorder and
display such trait markers, whereas others recover from
these abnormalities.”

The association between psychopathology and insomnia
and sleep duration was not altered significantly by adding
covariates to the model. However, in addition to psychopa-
thology, some of these factors, such as higher pain intensity,
do independently contribute to sleep disturbances. Other
factors contributing to the association, such as chronic dis-
eases, are a known risk factor for sleep disturbances not only
because of the disease itself but also because of side effects
of related medications."”

The use of benzodiazepines was associated with more
insomnia, which is likely due to indication bias, since
benzodiazepines are most likely to be used by subjects who
experience the most severe insomnia. Strikingly, although
benzodiazepine use was associated with more insomnia,
the use of certain antidepressants was associated with less
insomnia and longer sleep duration. This opposite effect
of antidepressants could potentially reflect efficacious ef-
fects of antidepressants: randomized controlled trials testing
TCAs have shown sleep complaints to diminish and sleep
duration to increase among antidepressants users.**

Interestingly, current depressive and anxiety disorders
were associated with not only shorter sleep duration but
also longer sleep duration. For depressive disorders, this
may have to do with the fact that depressive disorders can
present with both melancholic and atypical symptoms, re-
sulting in both short sleep duration and long sleep duration.
As for subtypes of current anxiety disorders, in our study,
GAD was most prominently associated with insomnia and
long sleep duration. Generalized anxiety disorder has, in
previous studies, been associated with a sleep maintenance
insomnia,” but an association with long sleep duration has
not been reported before.

Although this study had the advantage of a large
psychiatric sample and could adjust for a large set of
possible confounders in investigating the relationship be-
tween psychopathology and sleep disturbances, there are
a few limitations to be mentioned. First, because the data
in this study are cross-sectional, it is impossible to draw
conclusions on causality regarding sleep disturbances and
psychopathology. Therefore, future longitudinal research is
needed. Second, sleep outcomes (both insomnia complaints
and sleep duration) were based on self-reported measures.
Overestimation as well as underestimation of sleep com-
plaints and sleep duration could have been influenced by
psychopathological status, as has been shown before.*
Third, the IRS has been validated for women only. Fourth,
insomnia was treated as categorical outcome, which may
have influenced precision, but using categorical outcome
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measures facilitates comparison between these clinically
relevant outcome groups. Fifth, we had no information
available on premorbid sleep quality or sleep duration or on
specific medical conditions that have been associated with
altered sleep duration, such as sleep apnea. In spite of these
limitations, our study stresses the importance of addressing
sleep disturbances in psychopathology, not only in current
diagnoses but also in remitted disorders.

To conclude, subjects with depressive and anxiety dis-
orders disorder may experience insomnia and altered sleep
duration even after remittance of the disorder. Inquiring
about short sleep duration only may not be sufficient, as our
study clearly shows that both extremes of the sleep duration
spectrum are associated with both depressive and anxiety
disorders. Clinicians should actively ask about insomnia and
sleep duration not only in depressive disorders but also in
anxiety disorders.

Author affiliations: NeuroCampus Amsterdam, VU University Medical

Center, Amsterdam (Drs van Mill, Hoogendijk, and Penninx); Depart-
ment of Psychiatry and the EMGO Institute for Health and Care Research

. Ohayon MM. Epidemiology of insomnia: what we know and what we still

need to learn. Sleep Med Rev. 2002;6(2):97-111.

. Fava M, Rankin MA, Wright EC, et al. Anxiety disorders in major depres-

sion. Compr Psychiatry. 2000;41(2):97-102.

. Carney CE, Segal ZV, Edinger JD, et al. A comparison of rates of residual

insomnia symptoms following pharmacotherapy or cognitive-behavioral
therapy for major depressive disorder. J Clin Psychiatry. 2007;68(2):
254-260.

. Hatzinger M, Hemmeter UM, Brand §, et al. Electroencephalographic sleep

profiles in treatment course and long-term outcome of major depression:
association with DEX/CRH-test response. ] Psychiatr Res. 2004;38(5):
453-465.

. Kaneita Y, Ohida T, Osaki Y, et al. Association between mental health

status and sleep status among adolescents in Japan: a nationwide cross-
sectional survey. ] Clin Psychiatry. 2007;68(9):1426-1435.

. Ohayon MM. From wakefulness to excessive sleepiness: what we know and

still need to know. Sleep Med Rev. 2008;12(2):129-141.

. Bastien CH, Vallieres A, Morin CM. Precipitating factors of insomnia.

Behav Sleep Med. 2004;2(1):50-62.

. Thase ME. Correlates and consequences of chronic insomnia.

Gen Hosp Psychiatry. 2005;27(2):100-112.

. Gursky JT, Krahn LE. The effects of antidepressants on sleep: a review.

Harv Rev Psychiatry. 2000;8(6):298-306.

. Bijl RV, van Zessen G, Ravelli A, et al. The Netherlands Mental Health

Survey and Incidence Study (NEMESIS): objectives and design.
Soc Psychiatry Psychiatr Epidemiol. 1998;33(12):581-586.

(Drs Vogelzangs, van Dyck, and Penninx); and Department of Psychiatry, 20. Landman-Peeters KMC, Hartman CA, van der Pompe G, et al. Gender
Leiden University Medical Center, and Department of Psychiatry, Uni- differences in the relation between social support, problems in parent-
versity Medical Center Groningen (Dr Penninx), The Netherlands. offspring communication, and depression and anxiety. Soc Sci Med.
Potential conflicts of interest: Dr Hoogendijk has received grant/ 2005;60(11):2549-2559.
research support from Servier Inc. Drs van Mill, Vogelzangs, 21. Kessler RC, Andrews G, Colpe L], et al. Short screening scales to monitor
van Dyck, and Penninx report no conflicts of interest. population prevalences and trends in non-specific psychological distress.
Funding/support: The infrastructure for the NESDA study Psychol Med. 2002;32(6):959-976.
(www.nesda.nl) is funded through the Geestkracht program of the 22. World Health Organization. Composite International Diagnostic Interview
Netherlands Organisation for Health Research and Development (CIDI): version 2.1. Geneva, Switzerland: 1997.
(Zon-Mw, grant number 10-000-1002) and is supported by participat- 23. Penninx BW, Beekman AT, Smit JH, et al. NESDA Research Consortium.
ing universities and mental health care organizations (VU University The Netherlands Study of Depression and Anxiety (NESDA): rationale,
Medical Center, GGZ inGeest, Arkin, Leiden University Medical Center, objectives and methods. Int ] Methods Psychiatr Res. 2008;17(3):121-140.
GGZ Rivierduinen, University Medical Center Groningen, Lentis, GGZ 24. Levine DW, Kaplan RM, Kripke D, et al. Factor structure and measure-
Friesland, GGZ Drenthe, IQ Healthcare, the Netherlands Institute for ment invariance of the Women’s Health Initiative Insomnia Rating Scale.
Health Services Research (NIVEL), and the Netherlands Institute of Psychol Assess. 2003;15(2):123-136.
Mental Health and Addiction (Trimbos). Data analyses were supported 25. Levine DW, Kripke DF, Kaplan RM, et al. Reliability and validity of
by an unrestricted grant from Servier, Leiden, The Netherlands. J. van the Women’s Health Initiative Insomnia Rating Scale. Psychol Assess.
Mill, N. Vogelzangs, W. Hoogendijk, and B. Penninx carried out the 2003;15(2):137-148.
analyses. Servier was not involved in the interpretation of the data nor 26. Brugha T, Bebbington P, Tennant C, et al. The List of Threatening
the preparation or review of the manuscript prior to submission. Experiences: a subset of 12 life event categories with considerable long-
term contextual threat. Psychol Med. 1985;15(1):189-194.
27. World Health Organization, Collaborating Centre for Drug Statistics
REFERENCES Methodology. Anatomical Therapeutic Chemical (ATC) classification.
2007

1. Kaufman DM. Sleep disorders. In: Kaufman DM, ed. Clinical 28. Von Korff M, Ormel J, Keefe FJ, et al. Grading the severity of chronic pain.
Neurology for Psychiatrists. 6th ed. Philadelphia, PA: Saunders Elsevier; Pain. 1992;50(2):133-149.

2007:371-391. 29. Nierenberg AA, Keefe BR, Leslie VC, et al. Residual symptoms in

2. Zisapel N. Sleep and sleep disturbances: biological basis and clinical depressed patients who respond acutely to fluoxetine. J Clin Psychiatry.
implications. Cell Mol Life Sci. 2007;64(10):1174-1186. 1999;60(4):221-225.

3. Andrews G, Peters L. The psychometric properties of the Composite 30. Judd LL, Akiskal HS, Maser JD, et al. Major depressive disorder: a prospec-
International Diagnostic Interview. Soc Psychiatry Psychiatr Epidemiol. tive study of residual subthreshold depressive symptoms as predictor of
1998;33(2):80-88. rapid relapse. ] Affect Disord. 1998;50(2-3):97-108.

4. Daley M, Morin CM, LeBlanc M, et al. Insomnia and its relationship to 31. Nierenberg AA, Wright EC. Evolution of remission as the new standard in
health-care utilization, work absenteeism, productivity and accidents. the treatment of depression. J Clin Psychiatry. 1999;60(suppl 22):7-11.
Sleep Med. 2009;7(2):123-130. 32. Modell S, Ising M, Holsboer E, et al. The Munich Vulnerability Study on

5. Hartz AJ, Daly JM, Kohatsu ND, et al. Risk factors for insomnia in a rural Affective Disorders: stability of polysomnographic findings over time.
population. Ann Epidemiol. 2007;17(12):940-947. Biol Psychiatry. 2002;52(5):430-437.

6. Tsuno N, Besset A, Ritchie K. Sleep and depression. J Clin Psychiatry. 33. Leistedt S, Dumont M, Coumans N, et al. The modifications of the
2005;66(10):1254-1269. long-range temporal correlations of the sleep EEG due to major de-

7. Mellman TA. Sleep and anxiety disorders. Psychiatr Clin North Am. pressive episode disappear with the status of remission. Neuroscience.
2006;29(4):1047-1058, abstract x. 2007;148(3):782-793.

8. Mahendran R, Subramaniam M, Chan YH. Psychiatric morbidity in 34. Mayers AG, Baldwin DS. Antidepressants and their effect on sleep. Hum
patients referred to an insomnia clinic. Singapore Med J. 2007;48(2): Psychopharmacol. 2005;20(8):533-559.

163-165. 35. Monti JM, Monti D. Sleep disturbance in generalized anxiety disorder and

9. Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances its treatment. Sleep Med Rev. 2000;4(3):263-276.
and psychiatric disorders: an opportunity for prevention? JAMA. 36. Bliwise DL, Friedman L, Yesavage JA. Depression as a confounding variable
1989;262(11):1479-1484. in the estimation of habitual sleep time. J Clin Psychol. 1993;49(4):471-477.

246 PSYCHIATRIST.COM J'Clin Psychiatry71:3, March 2010



	Table of Contents


