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Study Objectives: (1) To describe the prevalence and prospective
course of insomnia in a representative young-adult sample and (2) to
describe the cross-sectional and longitudinal associations between in-
somnia and depression.

Design: Longitudinal cohort study.

Setting: Community of Zurich, Switzerland.

Participants: Representative stratified population sample.
Interventions: None.

Measurements and Results: The Zurich Study prospectively assessed
psychiatric, physical, and sleep symptoms in a community sample of
young adults (n = 591) with 6 interviews spanning 20 years. We dis-
tinguished 4 duration-based subtypes of insomnia: 1-month insomnia
associated with significant distress, 2- to 3-week insomnia, recurrent
brief insomnia, and occasional brief insomnia. The annual prevalence
of 1-month insomnia increased gradually over time, with a cumulative
prevalence rate of 20% and a greater than 2-fold risk among women.
In 40% of subjects, insomnia developed into more chronic forms over

time. Insomnia either with or without comorbid depression was highly
stable over time. Insomnia lasting 2 weeks or longer predicted major
depressive episodes and major depressive disorder at subsequent in-
terviews; 17% to 50% of subjects with insomnia lasting 2 weeks or lon-
ger developed a major depressive episode in a later interview. “Pure”
insomnia and “pure” depression were not longitudinally related to each
other, whereas insomnia comorbid with depression was longitudinally
related to both.

Conclusions: This longitudinal study confirms the persistent nature
of insomnia and the increased risk of subsequent depression among
individuals with insomnia. The data support a spectrum of insomnia
(defined by duration and frequency) comorbid with, rather than second-
ary to, depression.
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EPIDEMIOLOGIC STUDIES SHOW THAT 20% TO 35%
OF THE GENERAL POPULATION REPORT INSOMNIA
SYMPTOMS, AND THAT 10% TO 20% HAVE A CLINI-
CALLY significant insomnia syndrome.'> Fewer data are
available to address 2 other important questions regarding the
epidemiology of insomnia: its natural history and its relation-
ship with psychiatric disorders. Several studies have indicated
that insomnia is often a chronic condition,*® but many of these
studies have used retrospective designs or prospective designs
with limited duration or limited number of follow-up evalua-
tions. Results of other studies™!® have suggested that, at least
for older adults, incidence and remission rates for narrowly de-
fined insomnia are about equal. Thus, uncertainty exists regard-
ing the course and chronicity of insomnia. The 2005 National
Institutes of Health State of the Science Conference Statement
on the Manifestations and Management of Chronic Insomnia in
Adults identified studies addressing this issue as an important
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direction for insomnia-related research: “Longitudinal observa-
tional studies are needed to identify factors affecting incidence
of, natural history of, and remission from chronic insomnia.'”’

A number of risk factors for chronic insomnia have been
identified, including medical problems, female sex, and increas-
ing age.*>'>1¢ However, depression and depressive symptoms
are the largest and most consistent risk factors for insomnia.”!”
Conversely, insomnia is a frequent symptom of depression, and
it is often hypothesized to be an antecedent or risk factor. To
date, however, relatively few studies have examined prospec-
tive longitudinal data from representative community samples
to define the relationship between insomnia and depression;
these studies were recently reviewed.'®

Data from the Epidemiologic Catchment Area Study showed
that insomnia was associated with an increased risk of depres-
sion if it was present at 2 interviews over a 1-year follow-up
interval but not if it was present only at the initial interview.?
Weissman and colleagues* examined Epidemiologic Catchment
Area data and found that insomnia not comorbid with a psychi-
atric disorder was associated with a significantly increased risk
of developing first-episode major depression, alcohol abuse,
and panic disorder within a 1-year follow-up period. Other
studies have found similar relationships between insomnia and
depression among older adults’ and younger adults 2 with 2-
to 3-year follow-up intervals, even after controlling for prior
depressive symptoms. Finally, Chang et al*' reported a prospec-
tive study of 1053 male medical students with annual follow-up
questionnaires over a mean of 34 years. Insomnia and difficulty
sleeping under stress predicted depression, as assessed by ques-
tionnaires and the general health questionnaire.

In contrast with these studies, but consistent with the results
of Ford and Kamerow, were the earlier findings of the Zurich
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Study,” comprising a 2- to 7-year follow-up of young adults.
Although we found strong cross-sectional associations between
insomnia and depression, we did not find that insomnia pre-
dicted future depression.

Although a considerable amount of data suggests an asso-
ciation between insomnia and subsequent depression, previous
studies have been limited by the representativeness of their sam-
ples, the duration and frequency of follow-up, or the definition
of insomnia. The current analyses from the Zurich Study include
a representative population sample, a follow-up interval of 21
years, and the ability to examine different patterns of insomnia,
including a conservative case definition based on Diagnostic and
Statistical Manual (DSM)-IV criteria for primary insomnia. The
aims of these analyses were (1) to describe the prevalence and
prospective course of insomnia in a representative young adult
sample and (2) to describe the cross-sectional and longitudinal
associations between insomnia and depression, including the
question of whether insomnia predicts depression or vice versa.

METHODS
Sample

The Zurich Study (A Prospective Epidemiological Study
of Depressive, Neurotic, and Psychosomatic Syndromes) was
originally based on a sample of 4547 subjects (2201 men, 2346
women) representative of the canton of Zurich in Switzerland
in 1978 (population 1.1 million). A 2-stage sampling procedure
for epidemiologic studies, described by Dunn et al,”® was used.

In the first stage in 1978, male participants were 19 years of
age (representing the age at mandatory conscription) and the
women were 20 years of age (representing the age at electoral
registration). With permission from the Swiss government and
independent of military procedures, we were able to randomly
investigate half of the male conscripts, in groups of approxi-
mately 10 persons, with questionnaires on social data and health
problems. All subjects received the Symptom Checklist 90-R
(SCL-90-R),** a comprehensive self-report questionnaire of 90
questions, which has been validated against the General Health
Questionnaire” and covers a broad range of psychiatric symp-
toms. The refusal rate was 0.3%. Women were identified through
the complete electoral register; half were randomly selected to
receive mailed questionnaires, and 75% of these responded.”® A
lower education level was overrepresented among nonrespond-
ing women; to correct for this bias, the female interview sample
was matched by education level to the male sample.

In the second stage, a stratified sampling procedure was cho-
sen to enrich the sample with cases at risk for the development
of psychiatric syndromes, consistent with the primary aims of
the larger study. Thus, 591 subjects (292 men, 299 women)
were selected for interview, with two-thirds consisting of high
scorers (defined by the 85 percentile or more of the SCL-90
Global Severity Index), and one-third being a random sample
of those with lower scores (below the 85" percentile). Strati-
fied sampling was used to fulfill the original aims of the Zurich
Study, rather than the aims of the current paper. The stratified
sample represents a weighted sample of 2600 persons of the
same age from the general population. Methodologic details of
the Zurich study were published in 1984.%

SLEEP, Vol. 31, No. 4, 2008

Six interviews were conducted, in the years 1979, 1981,
1986, 1988, 1993, and 1999. In 1980, a questionnaire identi-
cal to the screening questionnaire was mailed to participants.
Across 20 years of follow-up, 62.1% (n = 367) of the original
sample continued to participate in the study. Specifically 47%
participated in all 6 interviews (n = 278), 63% (n = 372) in
at least 5 interviews, 74% (n = 435) in at least 4 interviews,
82% (n = 486) in at least 3 interviews, and 91.4% (n = 540)
in at least 2 interviews. Individuals who did not participate in
the 1999 interview did not differ significantly from those who
took part in the 1999 interview in terms of risk group and most
demographic characteristics. Very high and very low scorers on
the SCL-90-R tended to drop out at slightly higher rates, which
may result in underestimation of true prevalence rates.”’

Interview

The Structured Psychopathological Interview and Rating of
Social Consequences of Psychic Disturbances for Epidemiology
(SPIKE) was administered® at each interview. The semistruc-
tured SPIKE interview lasts 2 to 3 hours and is conducted by
trained professional interviewers. The interview starts with ques-
tions about the participant’s current social situation, followed by
a question regarding whether the subject had been suffering from
and/or treated for any physical or psychological problems during
the past 12 months. The interview includes 29 sections corre-
sponding to major organ systems, functions, and disorders: stom-
ach, intestines, respiration, heart, circulation, back, headache,
allergies, pain, sleep, appetite, menstruation, sexuality, panic,
anxiety, phobias, hypochondriasis, depression, hypomania, ob-
sessive-compulsive syndromes, posttraumatic stress, suicidality,
and substance use disorders (tobacco, alcohol, sedatives, illicit
drugs). Each section starts with stem questions about the core
symptoms, followed by questions on symptoms, duration, fre-
quency and recency of episodes, days of symptom presence over
the year, distress, consequences for work and social activities,
and help-seeking behavior. Symptoms and treatment between in-
terview years were also assessed retrospectively. The symptom
chapter of the interview is followed by the assessment of quality
of life, coping, and life events.

Validity and reliability testing have been performed with
particular reference to depression and anxiety. The interview-
ers included clinical psychologists and psychiatrists with spe-
cific interview training. The interrater reliability of the SPIKE
showed ks 0f 0.89 and 0.91 for the symptoms of depression (in-
cluding insomnia) and anxiety and of 0.90 for the correspond-
ing syndromal diagnoses.?® The validity of the SPIKE has been
assessed by comparing physician ratings and medical records
with the SPIKE among 140 patients drawn from psychiatric
clinics or social-psychiatric services in the canton of Zurich?*-!
and from a local hospital.** The SPIKE rating of the diagnostic
level of depression was found to have high sensitivity and mod-
est specificity (0.95 and 0.59, respectively, for major depression
and 0.83 and 0.63, respectively, for minor depression). Like-
wise, the SPIKE had good sensitivity for detecting subthreshold
depression (k 0.90). No corresponding data for insomnia exist.
Further methodologic details, including studies on validity, have
been previously published.® Sleep behavior and insomnia were
assessed at all 6 interviews as described in an earlier paper.*
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Data on sleep behavior included time of going to bed and ris-
ing, sleep latency, quality of sleep, and symptoms of insomnia.
The stem question for insomnia was “Have you experienced
disruptions to your sleep pattern during the last 12 months, e.g.,
inability to fall asleep, waking up in the night, or waking up too
early in the morning?” Insomnia-related distress and impair-
ment in different social roles (work, leisure activities, relation-
ships with partners, and other social roles) were assessed using
0-to-100 visual analog scales. Insomnia was considered to be
treated if a doctor had been consulted for insomnia. Given our
aim of describing the course of insomnia over time, we evalu-
ated a spectrum of insomnia subtypes based on duration and
frequency of episodes over a 12-month period. We started with
a clinically relevant case definition of insomnia that captures
the major features of the DSM-1V definition of primary insom-
nia. DSM-IV operationalizes insomnia disorder using 2 major
criteria: (A) sleep difficulties for at least 1 month and (B) the in-
somnia or daytime sequelae cause clinically significant distress
or impairment in different social roles. Criteria C through E for
DSM-IV primary insomnia are exclusionary criteria relating to
conditions judged to cause the insomnia. Because we specifi-
cally sought to examine the relationship between insomnia and
other disorders, we did not apply Criteria C through E to our
case definition. Therefore, we use the term “1-month insomnia”
rather than primary insomnia, acknowledging that participants
may have had comorbid conditions. Consistent with DSM-1V,
no specific criterion was used regarding frequency of insomnia
in terms of nights per week or per month. Significant distress
was defined by a criterion score of 30 or higher on the 100-mm
visual analog scale.

In addition to 1-month insomnia, we examined 3 other sub-
types of insomnia based on symptoms, duration and frequency
and not requiring distress or impairment. These mutually ex-
clusive subtypes are (1) 2- to 3-week insomnia occurring at
least once over the past 12 months; (2) recurrent brief insomnia
(RBI), i.e., insomnia of less than 2 weeks’ duration recurring at
least monthly over the past 12 months; and (3) occasional brief
insomnia (OBI), i.e., insomnia of less than 2 weeks’ duration
occurring less than monthly.** These insomnia subtypes were
derived empirically from an examination of common patterns
of insomnia symptoms obtained during the SPIKE interviews.
The symptom profiles of these insomnia subtypes have been de-
scribed and validated in previous studies from this sample.?>**
For example, the insomnia subtypes differ not only in terms
of symptom frequency and pattern, but also in terms of age of
onset, subjective sleep quality, psychological symptom severity
on the SCL-90, rates of positive family history, and associa-
tions with depression, anxiety, and psychosomatic symptoms.
The duration-based insomnia subtypes did not differ in terms of
symptoms types (i.e., sleep onset, sleep maintenance insomnia),
sex ratios, or level of subjective impairment. Subtypes based on
frequency and duration of symptoms may be particularly rel-
evant to this type of longitudinal, natural-history study, where
1 of the goals is to characterize changes in pattern over time.
However, data regarding these subtypes should be interpreted
with caution, given that formal interrater reliability studies have
not been conducted.

Depression was also defined along a spectrum of severity
including the following subtypes: (1) DSM-III-R major depres-
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sive episodes (MDE), (2) minor mood disorders (DSM-III-R
dysthymia, minor depression [3-4 of the 9 symptoms of DSM-
IIT R major depression lasting at least 2 weeks] and recurrent
brief depression [DSM-IV appendix]), and (3) depressive
symptoms not qualifying for a diagnosis.

Statistics

Kruskal Wallis tests and y tests were used for comparisons
of 2 or more groups. Prevalence rates were estimated for the
general population by taking into account sampling weights
and stratification into high and low scorers on the SCL-90R (as
described above). Using these weighting procedures, we can
report 1-year prevalence rates for the actual sample and for the
entire Zurich population of the same age from which the sample
was drawn. Longitudinal analyses of the stability of insomnia
and the relationship between insomnia and depression across 5
interviews used generalized estimating equations,*-¢ which si-
multaneously take into account the data from all interviews, and
log-linear models,’*” carried out using SAS PROC CATMOD.

In the log-linear models, we assessed the comorbidity and
predictive power of insomnia and depression by examining
odds ratios (OR) between and within insomnia and depression,
and between interviews. To increase statistical power and to
have sufficient sample sizes for the response categories in the
log-linear analysis, we combined all subtypes of insomnia (in-
somnia symptoms, OBI, RBI, 2- to 3-week insomnia, 1-month
insomnia), and all forms of depression (depressive symptoms
and all more severe manifestations as described above). Based
on these definitions, 3 groups were submitted to log-linear
analysis: “pure” insomnia (without concurrent depressive
symptoms), insomnia with comorbid depression, and “pure”
depression (without concurrent insomnia symptoms). A similar
set of analyses was used in a previously published paper that
examined longitudinal trajectories of depression and anxiety
in the Zurich study.®® Thus, in the earlier paper, as in the cur-
rent analyses, ORs derived from log-linear models were used
to evaluate the stability over time within a category and the
switching over time from 1 category to another. Analyses were
conducted in Stata 8.2 (Stata Corp., College Station, TX) and
SAS 8.2 (SAS Institute, Cary, NC).

RESULTS
Prevalence Rates and Longitudinal Course of Insomnia

Table 1 shows cumulative and age-specific frequencies and
prevalence rates for the various subtypes of insomnia in the
study sample and in the entire population. The number of par-
ticipants at each interview is also indicated. One-year preva-
lence rates for 1-month insomnia increased steadily from 2.3%
at age 20 to 13.9% at age 35, then dropped to 5.5% at age 41,
resulting in a cumulative prevalence rate across the 6 interviews
of 20% (women 27%, men 12%). The brief forms of insomnia
tended to decrease until age 35 and then increased at age 41, but
there was considerable variability across interviews.

Table 2 presents changes of 1-month insomnia from and to
other insomnia-duration subtypes, as observed in previous and
subsequent interviews. Categories are not mutually exclusive,
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Table 1—Prevalence of Duration-Based Insomnia Subtypes

lation having this insomnia duration subtype at a particular age.
4n = Actual number of subjects included in interviews at each age.

1-month insomnia  2- to 3-week insomnia RBI OBI No insomnia

Cumulative prevalence observed in study sample®

Total (n=591) 144 (24.4) 78 (13.2) 143 (24.2) 94 (15.9) 132 (22.3)

Men (n =292) 51(17.5) 35(12.0) 83 (28.4) 48 (16.4) 75 (25.7)

Women (n =299) 93 (31.1) 43 (14.4) 60 (20.1) 46 (15.4) 57 (19.1)
Cumulative weighted prevalence®

Total 19.8 9.7 20.6 17.5 324

Men 12.0 7.6 22.6 19.8 38.0

Women 27.4 11.9 18.6 15.2 27.0
Weighted prevalence by age, in years®

20 or21 (n=3591)¢ 2.3 7.0 15.8 15.3 59.5

22 or 23 (n=456)! 42 42 14.8 13.2 63.5

27 or 28 (n=457)¢ 5.8 5.8 6.0 17.3 65.0

29 or 30 (n=424)¢ 6.2 4.1 18.9 18.7 52.1

34 or 35 (n=407)¢ 13.9 2.7 11.4 7.5 64.4

40 or 41 (n=367)¢ 5.5 8.4 24.7 12.4 49.0

*Cells refer to the number (%) of subjects having this as their most persistent insomnia duration subtype observed across all interviews.
®Weighted population prevalence corrected for stratified sampling. Numbers in each cell represent the estimated percentage of the total popu-
lation having this as the most persistent insomnia duration subtype observed across all interviews.

“Weighted population prevalence corrected for stratified sampling. Numbers in each cell represent the estimated percentage of the total popu-

RBI refers to recurrent brief insomnia; OBI, occasional brief insomnia.

as they summarize all observations across several interviews
cumulatively. Among 131 cases of 1-month insomnia at their
last interview, 30% had suffered from the same condition dur-
ing at least 1 previous interview. Likewise, among 111 incident
cases of 1-month insomnia, 35% had the same diagnosis at a
later interview. Other duration-based insomnia subtypes were
also common during previous and subsequent interviews. In-
dividuals with 1-month insomnia had some type of insomnia
in 99% of previous interviews and in 82% of subsequent in-
terviews. Thus, whereas the specific subtype of insomnia was
variable over time, the presence of some type of insomnia was
highly persistent.

We also investigated changes of insomnia-duration subtype
between the first and last completed interview for each individ-
ual subject. The first interview for all subjects was the 1 com-
pleted at age 20 or 21; the last completed interview differed
for different subjects according to their patterns of participating
and dropping out. The change was quantified in terms of ordinal
units corresponding to insomnia duration subtypes. Subtypes
in order of ascending duration were “no insomnia,” “OBIL”
“RBI,” “2- to 3-week insomnia,” and “l-month insomnia.” As
an example, a subject who changed from OBI at his or her first
interview to RBI at his or her last interview would be assigned
a change score of +1. A subject who changed from 1-month in-
somnia at the first interview to OBI at the last interview would
be assigned a change score of -3. Figure 1 shows the histogram
of these changes. Descriptively, the number of increases and de-
creases in duration subtype was roughly similar, but there were
more increases of 2 to 4 levels in insomnia duration than de-
creases of 2 to 4 levels in insomnia duration. The mean change
score was 0.25 (SD 1.81) indicating that, overall, more subjects
experienced increasing duration of insomnia over time than de-
creasing duration. This is also demonstrated descriptively in the
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Figure 1—Histogram of changes in insomnia-duration subtype
between first and last completed interview. One unit corresponds
to a change into the next more- or less-persistent insomnia sub-
type. Categories are no insomnia, occasional brief insomnia, re-
current brief insomnia, 2- to 3-week insomnia, and 1-month in-
somnia. See text for further details.

number of subjects who developed more persistent or briefer
insomnia subtypes between the first and last completed inter-
view: 188 (41%) subjects developed more persistent forms of
insomnia, 149 (32%) developed briefer forms, and 127 (27%)
showed no change.

Stability of 1-Month Insomnia

As reported above, 35% of 111 incident cases of 1-month
insomnia had the same diagnosis at a later interview. The cor-
responding ORs for 1-month insomnia predicting the same di-
agnosis at any later time ranged from 1.6 to 4.7 and were all
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Insomnia duration subtype

1-month insomnia 39 (29.8)
2- to 3-week insomnia 33(25.2)
RBI 68 (51.9)
OBI 54 (41.2)
Any insomnia subtype 129 (98.5)
No insomnia 1(0.8)

Table 2—Previous and Subsequent Insomnia Diagnoses Among Subjects with 1-Month Insomnia

Insomnia subtype at any
previous interview (n = 131)*"

Data are presented as number (%). RBI refers to recurrent brief insomnia; OBI, occasional brief insomnia.

“Percentages do not sum to 100% because subjects could have different diagnoses at different assessment times. Each cell indicates the num-
ber (%) of subjects who had a given diagnosis in at least 1 previous (column 1) or subsequent (column 2) interview.

®Based on subjects having 1-month insomnia at any time and previous interview data

‘Based on subjects having 1-month insomnia at any time and subsequent interview data

Insomnia subtype at any
subsequent interview (n = 111)"¢
39(35.1)

31(27.9)

40 (36.0)

30(27.0)

91 (82.0)

20 (18.0)

significant (P <.05) except for the first interview (age 20 or 21,
P = 0.37). When examining immediately adjacent interviews,
we found that 12% to 32% of those with 1-month insomnia
also had 1-month insomnia at the subsequent interview, with no
obvious time trend across the course of the study. These ORs
ranged from 1.8 to 5.6 but were not significant for the transi-
tions between the first (age 20 or 21) and second (age 22 or 23)
and second and third (age 27 or 28) interview. As a summary
measure of the stability of 1-month insomnia, we report the OR
from a longitudinal general estimating equation analysis of the
association between 1-month insomnia in any 2 consecutive
interviews, simultaneously incorporating data from all inter-
views. Stability was high, with an OR of 2.9 (95% confidence
interval [CI] 1.8-4.7, P=0.0001).

Cross-sectional and Longitudinal Associations Between
Insomnia and Depression

We used log-linear models® to assess the comorbidity and
predictive power of insomnia relative to depression. This ap-
proach yielded ORs between and within insomnia and depres-
sion at a given interview and between insomnia and depression
across adjacent interviews (Figure 2). To increase statistical
power, insomnia and depression included all subjects who man-
ifested symptoms of any duration or severity (See Methods).
Thus, this group of analyses focused on 3 groups of subjects:
those having insomnia of any duration, but without concurrent
depression (“pure” insomnia); those having depression of any
severity but without concurrent insomnia (“pure” depression);
and those having insomnia comorbid with depression. Associa-
tions within the group of pure insomnia across interview waves
were strong and highly significant (ORs 2.5-4.0), indicating
high stability and predictive power of this broad definition of
insomnia (Figure 2a). Large ORs were also found for insomnia
comorbid with depressive symptoms (ORs 3.5-14.5). However,
pure depression was less consistent longitudinally: although the
ORs were in the range of 2.8 to 4.5, only 1 association (between
the second and third interview) was statistically significant. As-
sociations between pure insomnia at a given interview and in-
somnia comorbid with depression at the next interview were
strong and highly significant (Figure 2b), as were associations
in the reverse direction, i.e., between insomnia comorbid with
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depression at a given interview and pure insomnia at the next
interview (Figure 2c). All 10 of the longitudinal associations
between pure insomnia and insomnia comorbid with depres-
sion were statistically significant at the P < 0.05 level. The cor-
responding longitudinal relationships between pure depression
and insomnia comorbid with depression tended to be weaker
and fewer in number; only 5 of 10 such associations were sta-
tistically significant (Figures 2b and 2c). Finally, none of the
longitudinal associations between pure insomnia and pure de-
pression, in either direction, were statistically significant (Fig-
ure 2b).

Does Insomnia Predict Depression?

To increase the number of cases and statistical power, we
combined subjects with 2- to 3-week and 1-month insomnia
into a group of “2+-weeks insomnia.” Between 17% and 50%
of cases with “2+-week insomnia” without concurrent MDE
in a given interview developed MDE at some later interview.
Conversely, 8% to 29% of incident MDE cases in any given
interview were preceded by “2+ week insomnia” at the previ-
ous interview, with no apparent increasing or decreasing trend
across interviews. Prediction analyses used generalized esti-
mating equations to determine whether “2+-week insomnia”
predicted MDE in the following interview or in any subsequent
interview, while controlling for concurrent MDE at the time of
insomnia diagnosis. “Two-plus-week insomnia” significantly
predicted MDE in the immediately following interview (OR
1.9, 95% CI 1.3-2.6, P =0.001) or in any subsequent interview
(OR 1.6, 95% CI 1.1-2.1, P = 0.005). Current MDE significant-
ly predicted “2+-week insomnia” in any subsequent interview
(OR 1.5,95% CI 1.1-2.1, P = 0.02) but not in the immediately
following interview.

DISCUSSION

In this longitudinal epidemiologic study, the overall preva-
lence of insomnia increased slightly from ages 20 to 40. In-
somnia tended to become more persistent within individuals, as
indicated by changes from briefer to longer insomnia-duration
subtypes. In longitudinal analyses, pure insomnia and insomnia
comorbid with depression were associated with future episodes

Insomnia and Depression in Young Adults—Buysse et al



1979 1981 1986 1988 1993 1999
(age 27/28) (age 29/30) (age 34/35)

Pure - Pure -
insomnia insomnia

(age 20/21) (age 22/23) (age 40/41)

Pure - Pure
insomnia insomnia
Insomnia +\_55__/Insomnia +
D i D i

Pure Pure

Insomnia +\ 145 _/Insomnia +\ 1.8
D i D i

Pure ’ Pure - Pure - Pure
depression depression depression depression

depression depression

— <0001 —_— p<005

POOT  eeeeeeeeeeeeeeeeeeeeeenenen p>0.05

1979 1981 1986 1988 1993 1999
(age 20/21)

(age 22/23) (age 27/28) (age 29/30) (age 34/35) (age 40/41)

Pure
insomnia

Pure
insomnia

Pure
insomnia

Insomnia +

o .
Pure
depression

Pure
insomnia

Pure
insomnia

Insomnia +
o -

Pure

Pure
insomnia

Pure
depression

Pure
depression

Pure
depression

Pure
depression

depression

— <0.001 —————  p<005

P<0.0T e p>0.05

1979 1981 1986 1988 1993 1999
(age 34/35)

(age 20/21) (age 22/23) (age 27/28) (age 29/30) (age 40/41)

Pure
insomnia

Insomnia +
D

Pure

Pure
insomnia

Pure
insomnia

Insomnia +
5

Pure

29

.2

Pure
depression

Pure
depression

Pure
depression

Pure
depression

depression depression

Figure 2—Longitudinal relationships between insomnia and de-
pression. Cross-sectional and longitudinal relationships between
“pure” insomnia (including insomnia symptoms and occasional,
recurrent brief, 2- to 3-week insomnia, and 1-month insomnia)
“pure” depression (including major depressive episonde, minor
depression, dysthymia, and depressive symptoms) and insomnia
comorbid with depression (insomnia + depression) were analyzed
using log-linear models. The strength of the associations is repre-
sented by the different line styles, as indicated in the figure. Num-
bers represent odds ratios. *Indicates that the odds ratio between
depression in 1988 and 1993 was 0 and thus not interpretable.
Panel a: longitudinal associations within pure insomnia, insomnia
with comorbid depression, and pure depression conditions. Panel
b: Longitudinal associations between pure insomnia and the other
2 conditions, as well as longitudinal associations between pure
depression and the other 2 conditions. Panel c¢: Longitudinal as-
sociations between insomnia comorbid with depression and the
other 2 conditions.
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of the same diagnosis and with future episodes of the other di-
agnosis. Pure depression, however, was less strongly associated
with future episodes of any type, including pure depression,
pure insomnia, or insomnia comorbid with depression. Insom-
nia greater than 2 weeks in duration predicted MDE at the next
and any subsequent interview. Conversely, MDE predicted sub-
sequent insomnia in a general sense, but not specifically in the
next interview. These data complement prior findings regarding
the prevalence, chronicity, and functional importance of insom-
nia and add further evidence to its important relationship with
depression.

Prevalence and Course

The 20% prevalence for all insomnia subtypes, the 5% to
10% prevalence of more narrowly defined insomnia, and the
higher rate among women, as compared with men, are compat-
ible with the results of previous epidemiologic studies conduct-
ed in Europe and the US. For instance, an interview study in 5
European countries found point prevalence rates of DSM-1V
insomnia ranging from 4% to 22%,5 and questionnaire and tele-
phone studies have reported a 1-month insomnia prevalence of
10% to 19%."* The Epidemiologic Catchment Area study in the
US, which used a 2-week definition of insomnia, found preva-
lence rates of 8.5% to 10.7% in adults aged 18 to 44 years.>*
The wide variety of insomnia definitions used in epidemiologic
studies clearly affects reported prevalence rates.” However,
more recent studies*™* using a 1-month duration with evidence
of distress or impairment yield more consistent estimates and
may be more relevant to insomnia seen in clinical practice.

Some previous studies have shown that insomnia becomes
more chronic with increasing age.* We found this to be true
for about 40% of our young-adult sample. Courses seen in
follow-up and follow-back evaluations were characterized by
multiple changes in symptom duration. Nevertheless, the pres-
ence of some type of insomnia symptom was remarkably con-
sistent over time, again demonstrating the generally chronic,
intermittent course of insomnia. This persistence also suggests
that these subtypes can indeed be viewed as existing on a single
insomnia continuum varying primarily in duration.

Longitudinal Relationships Between Insomnia and Depression

One of the strengths of this data set was the ability to use
several duration subtypes of insomnia and depression to test
longitudinal relationships. We found that insomnia predicted
future MDE and that MDE tended to predict future insomnia.
Moreover, pure insomnia and insomnia comorbid with depres-
sion were strongly associated with each other longitudinally,
whereas pure depression and insomnia comorbid with depres-
sion were less consistently related to each other longitudinally.
Finally, pure insomnia and pure depression were not related
to each other in any longitudinal analysis. Thus, our findings
provide some support for previous findings regarding the pre-
dictive relationship between insomnia and depression in young
adults?'* and suggest that insomnia comorbid with depression
is an important intermediate phenotype. In aggregate, this evi-
dence supports the view that insomnia and depression are com-
monly comorbid, but distinguishable, conditions. Other types
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of evidence also support the notion of insomnia being a com-
mon comorbidity of depression, rather than simply a symptom
of depression. For instance, sleep disturbance is associated with
worse clinical outcomes in depression,* insomnia is one of the
most frequent residual symptoms of depression,* and insomnia
responds to different treatments than does depression.**” The
National Institutes of Health State of the Science Conference
on the Manifestations and Management of Chronic Insomnia in
Adults' endorsed a similar concept.

Limitations

Although the representative sample and longitudinal with-
in-subjects design of this study are strengths, the total number
of identified cases was relatively small, which may limit the
power of some analyses, particularly those examining insom-
nia-duration subtypes. We used different insomnia definitions
for different analyses to ensure adequate statistical power. The
small numbers, in turn, relate to the stratified sampling meth-
od, with enrichment for those at risk for psychiatric disorders.
Statistical methods were used to provide prevalence estimates
for the general population, but these estimates may also be af-
fected by the relatively small sample size. The restricted age
range may also limit generalizability of our findings. Although
the systematic interviews provide reliable data, they are cross-
sectional and may be subject to bias. In particular, reliability of
the duration-based insomnia subtypes used in this study has not
been formally assessed.

Prospective sleep-wake diaries may provide a more accurate
estimate of subjects’ actual sleep patterns and the variability
in those patterns. Likewise, including a diagnostic criterion for
frequency of insomnia symptoms (i.e., number of nights per
week or per month) may have led to more precise case defi-
nitions. However, our criteria were consistent with those in
classifications such as the International Classification of Sleep
Disorders, the International Classification of Sleep Disorders-2,
and the DSM-1V, which do not specify a particular frequency
per week.

Diagnostic manuals and criteria for insomnia and depression
changed over the 20 years of the study. For longitudinal analy-
sis of any given syndrome, we used the most recent definitions
that could be applied to a/l interviews. The broad consistency of
our findings across various insomnia subtypes and depression
subtypes suggests that specific disorder definitions were not a
major limitation. Our analyses also did not take into account
current medication use by subjects, which could have affected
symptom reporting and the definition of symptoms. However,
this concern may be mitigated by the fact that disorders were
identified based on past 1-year history rather than current symp-
toms alone. Finally, our data relied exclusively upon self-report,
which may itself be influenced by psychiatric state. Polysom-
nographic sleep studies may also provide additional findings
relevant to longitudinal change in sleep patterns and their as-
sociation with mood disorders.

Future studies of the natural history of insomnia and its rela-
tionship with depression and other psychiatric disorders should
consider other methods of defining syndrome severity. For in-
stance, it is not known whether insomnia symptoms become
more severe, or if episodes become more frequent, over time.
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Likewise, future studies should systematically collect treatment
data to determine whether successful intervention affects natu-
ral history. Finally, studies examining familial aggregation and
genetic associations could be usefully combined with longitu-
dinal symptom-based studies to more specifically define core
insomnia subtypes.
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