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Objective: Most research on the association between sleep disturbances and depres-
sion has looked at cross-sectional data. The authors used two waves of data from a panel
study of community residents aged 50 years or more to investigate this issue prospec-
tively. Method: Data on symptoms of major depressive episodes and sleep problems were
examined for a subgroup of the 1994 and 1995 surveys of the Alameda County (California)
Study (N=2,370). The authors examined the effects of age, gender, education, marital sta-
tus, social isolation, functional impairment, financial strain, and alcoho!l use. Depression
was measured with 12 items that covered the DSM-1V diagnostic criteria for major depres-
sive episodes, including insomnia and hypersomnia. Results: The prevalences were
23.1% for insomnia and 6.7% for hypersomnia in 1994. Sleep was a significant correlate
of depression, as were being female, older age, social isolation, low education, financial
strain, and functional impairment. When sleep problems and depression were examined
prospectively, with controls for the effects of the other variables, sleep problems in 1994
predicted depression in 1995. However, other symptoms of major depressive episodes—
anhedonia, feelings of worthlessness, psychomotor agitation/retardation, mood distur-
bance, thoughts of death—were much stronger predictors of future major depression.
Conclusions: Sleep disturbance and other symptoms that are diagnostic for major de-
pression are strongly associated with the risk of future depression. Sleep disturbance ap-
pears to be a less important predictor of depression. More epidemiologic research is
needed on the relative contributions of the range of depressive symptoms to the risk of clin-

ical depression.
(Am J Psychiatry 2000; 157:81-88)

Cc hat is the role of sleep disturbance in the onset
of depression? From a clinical perspective, there clearly
is a strong association between sleep problems and de-
pression, so much so that disturbed sleep (insomnia
and/or hypersomnia) has been included as one of the
nine diagnostic criteria in DSM-III, DSM-III-R, and
DSM-IV for major depressive episodes.

Evidence for the clinical importance of disturbed
sleep is provided by numerous studies. For example,
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Benca and colleagues (1) identified 177 studies with
data from 7,151 patients and comparison subjects. On
the basis of the results of the meta-analysis of this body
of research, Benca and colleagues reported that most
psychiatric study groups showed reduced sleep effi-
ciency and total sleep time. Overall, the findings for
patients with affective disorders differed most fre-
quently and significantly from those for comparison
subjects. However, no single sleep variable appeared to
have clear specificity for any particular psychiatric dis-
order, including depression.

From an epidemiologic perspective, there also is evi-
dence for an association between sleep disturbance and
depression. Much of this evidence comes from cross-
sectional, or prevalence, studies (2-9).

Whereas prevalence studies provide evidence for the
covariation of sleep disturbance and depression, they
do not permit us to address the question of whether
sleep disturbance is a precursor or a prodrome in the

. onset of depression. To answer that question, we need
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prospective studies that examine the occurrence of fu-
ture depression in those with and without sleep distur-
bances at baseline. This is critical, since it is generally
assumed that the causal structure that produces mor-
bidity is different before and after depression has oc-
curred. In other words, factors that cause the disorder
may be different from those that sustain or prolong it
(10, 11). Fortunately, we also have data—albeit, not
much—from longitudinal or prospective studies.

Ford and Kamerow (12) found that subjects with
complaints of persistent insomnia were three times
more likely to develop depression within a 1-year in-
terval than those without persistent insomnia. Dryman
and Eaton (13) found the emergence of four depressive
symptoms over the course of a year to be associated
with the onset of new episodes of depression. One of
these symptoms was disturbed sleep. Breslau et al. (14)
reported that the relative risk for the onset of major de-
pression was four times greater for subjects with a life-
time history of 2 or more weeks of insomnia than for
those without such complaints. Rodin et al. (15) found
an association between depressed mood and self-re-
ports of four sleep problems over a 3-year period.
Early morning awakening was the sleep symptom that
most consistently related to depressed mood over time.
In the longest prospective study yet reported, Chang et
al. (16) found the relative risk of clinical depression
was double for men with reported insomnia at base-
line. Livingston et al. (17) reported that the strongest
predictor of future depression among those who were
not depressed at baseline was sleep disturbance at
baseline. Only two of these prospective studies (15, 17)
examined sleep and depression by using data from
study groups of older subjects. Thus, at this point, we
have few data on the role of sleep disturbance as a pre-
cursor or prodrome (18) of depression that occurs later
in life.

Our purpose in this report is to provide additional
data on the role of sleep disturbance in the occurrence
of depression among older persons. Specifically, we ex-
amine the risk of depression occurring among older in-
dividuals who had sleep disturbances but did not meet
the symptom criteria for DSM major depression at
baseline.

By using data from the 1994 and 1995 Alameda
County (California) Study surveys, we estimated the
prevalence of symptoms of DSM-IV major depressive
episodes in the Alameda County cohort and examined
associated risk factors—in particular, the effects of
sleep complaints—on subjects age 50 years and older.

METHOD

Study Group

Data on symptoms of major depressive episodes and sleep prob-
lems were examined for the 1994 and 1995 surveys of the Alameda
County Study cohort. Survivors were interviewed in 1974, 1983
(50% of the study group), and 1994 with response rates of 85%,

87%, and 93%, respectively. Detailed design and sampling proce-
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dures for this study have been reported elsewhere (19, 20). Written
informed consent was not required when the study was begun in
1965. Approval for all subsequent data collection has been obtained
from the California State Committee for the Protection of Human
Subjects. ‘

The 1994 follow-up study group included 2,730 subjects aged
46-102 years who responded to the survey. In 1995, all those who
completed a questionnaire in 1994 were recontacted. Of these 1994
respondents, 2,661 who were able to participate were located, and
2,570 completed a brief version of the 1994 questionnaire, which fo-
cused primarily on health and functional status. The analyses re-
ported here are based on a subgroup (N=2,370) of respondents aged
50 years or older in 1994 for whom there were complete data on the
measures of depression and sleep in 1994 and 1995 and on the mea-
sures of risk factors. The mean age was 64.9 years (range=50-95
years). There were 1,034 men in the subgroup (43.6%).

Measures

The measure of depression was a set of 12 items that operational-
ized the diagnostic symptom criteria for a major depressive episode
that are outlined in DSM-IV. Designated the DSM-12D (for the 12-
item scale for DSM depression), the items or symptom queries were
adapted from the Primary Care Evaluation of Mental Disorders
mood disorders section (21). The symptom queries were 1) feeling
sad, blue, or depressed; 2) loss of interest or pleasure in most things;
3) feeling tired out or low on energy most of the time; 4) loss of ap-
petite or weight loss; §) overeating or weight gain; 6) trouble falling
asleep or staying asleep; 7) sleeping too much; 8) more trouble than
usual concentrating on things; 9) feeling down on yourself, no good,
or worthless; 10) being so fidgety or restless that you move around a
lot more than usual; 11) moving or speaking so slowly that other
people notice; and 12) thinking about death more than usual—your
own, someone else’s, or death in general. The probe statement asks
whether the respondent has felt that way nearly every day for the
past 2 weeks (yes/no). The measure can be used to estimate the
prevalence of major depressive episodes, or it can be used as a
scale. The internal consistency of the latter was 0.80 in this study
group. For our study, we labeled subjects as having major depres-
sion if they were study subjects in 1994 or 1995 and experienced
five or more symptoms of depression, as specified by the DSM-IV
criteria, at least one of which had to be depressed mood or arhe-
donia almost daily for the past 2 weeks. Operating characteristics
of this measure in the Alameda County Study cohort have been re-
ported previously (22, 23).

Sleep disturbances or complaints were measured with the two
items from the DSM-12D on trouble falling asleep or staying asleep
(insomnia) and sleeping too much (hypersomnia).

The risk factors (correlates) examined were age, gender, educa-
tion, marital status, social isolation, financial strain, problems with
daily activities, and the use of alcohol. These factors can be catego-
rized as status attributes, psychosocial resources, and stressors (24,
25) and are widely considered to be important determinants of the
risk for depression. Age was categorized as 50-59, 60-69, 70-79,
and 80 years or older. Educational attainment was dichotomized as
12 years or less and more than 12 years. Marital status also was di-
chotomized as married or other (divorced, separated, widowed, or
never married). Our measure of isolation consisted of six items:
1) how many friends can you confide in? 2) how many relatives do
you feel close to? 3) how many friends and relatives do you see at
least once a month? 4) how many friends and relatives can you turn
to for help? 5) how many friends and relatives can you talk to about
personal matters? and 6) how many friends and relatives do you
have you can ask for advice or information? A score of less than 3 on
each question was considered an indication of isolation. The total
number of such responses was categorized as low (no responses indi-
cating isolation), medium (one or two responses indicating isola-
tion), or high (three or more responses indicating isolation) social
isolation. Financial strain consisted of five items that recorded how
many times there was not enough money to 1) buy clothes, 2) fill a
prescription, 3) see a doctor, 4) pay rent or mortgage, and 5) buy
food. Not having enough money for any item was classified as finan-
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TABLE 1. Prevalence of Sleep Complaints by Age Group in the 1994 and 1995 Surveys From the Alameda County (California)

Study
Age Group (years) Analysis of Differences
Year and Sleep Total 50-59 (N=873) 60-69 (N=695) 70-79 (N=581) 280 (N=221)  Across Age Groups (df=1)
Complaint N N % N % N % N % x2 p
1994
Hypersomnia 159 52 6.0 38 5.5 49 8.4 20 9.0 4,98 0.03
Insomnia 548 199 22.8 143 20.6 144 24.8 62 28.1 2.84 0.09
Any sleep complaint 675 238 27.3 175 25.2 184 31.7 78 35.3 7.41 0.007
1995
Hypersomnia 170 61 7.0 38 5.5 57 9.8 14 6.3 1.13 0.29
Insomnia 604 197 22.6 165 23.7 163 28.1 79 35.7 16.63 0.001"
Any sleep complaint 714 237 2741 188 271 202 34.8 87 39.4 17.95 0.001

TABLE 2. Prevalence of Major Depressive Episodes in 1994 and 1995 Among Subjects With Sleep Complaints in 1994 in the

Alameda County (California) Study (N=2,370)

1994 1995

Depressed Not Depressed Depressed Not Depressed

(N=208)2 (N=2,164) (N=215)° (N=2,155)

Sleep Complaint in 1994 N % N % N % N %
No sleep complaints (N=1,695) 44 2.6 1,651 97.4 80 4.7 1,615 953
Insomnia only (N=516) 102  19.8 414 802 92 17.8 424 822
Hypersomnia only (N=127) 37 2941 90 709 25 197 102  80.3
Both insomnia and hypersomnia (N=32) - 23 719 9 2841 18  56.3 14 4338

a Significant difference in prevalence of depression across sleep problems (x =386.95, df=3, p=0.001).
b Significant difference in prevalence of depression across sleep problems (x?=190.59, df=3, p=0.001).

cial strain. We also asked respondents if they had difficulties with
daily activities: 1) walking across a small room, 2) bathing, 3) brush-
ing their hair or washing their faces, 4) eating, 5) dressing, 6) moving
from a bed to a chair, and 7) using the toilet. Any difficulty on any
item was classified as having a problem with daily activities. In every
wave of the Alameda County Study, data were collected for estima-
tion of the number of drinks consumed ‘in a month by using ques-
tions on the quantity and frequency of alcohol consumed. We de-
fined heavy drinking as more than 60 drinks of alcohol per month.

Statistical Methods

Point prevalencés for hypersomnia, insomnia, any sleep prob-
lems, and depression status were calculated for the 10-year age cat-
egories for 1994 and 1995. Chi-square tests of trend were used to

test the differences in the proportions of people with sleep com-

* plaints across the age groups. Chi-square tests also were used to test
for differences in the proportions of subjects with sleep problems
across depression status. Separate logistic regression models were
used to estimate the odds ratios for depression in 1995 by different
1994 risk factors, after exclusion of people who were depressed in
1994, Crude and adjusted models were used to assess the associa-
tion between sleep complaints in 1994 and 1995 and depression
measured in 1995. Insomnia, hypersomnia, and any sleep problems
were analyzed in separate models. The adjustment variables in-
cluded in the adjusted model were age, gender, marital status, social
isolation, education, financial problems, problems with daily activ-
ities, and heavy drinking.

Because sleep complaints are part of the diagnostic criteria for
DSM-IV major depression, we created a new case definition for our
subjects that excluded sleep from the symptom criteria. We also de-
fined caseness as a total of four of the remaining eight diagnostic
criteria, with at least one criterion being depressed mood or anhe-
donia. Logistic regression was used to assess the association be-
tween sleep complaints, measured in 1994 and 1995, and 1995 de-
pression status, defined without sleep problems. Crude and
adjusted models were run separately for insomnia, hypersomnia,
and any sleep problems. Subjects who were depressed in 1994 were
excluded from the analyses.

Am J Psychiatry 157:1, January 2000

RESULTS

Table 1 presents data on the prevalence of sleep
complaints in the Alameda County Study cohort in
1994 and in 1995. There was a statistically significant
difference in the self-reported prevalences of insomnia
and hypersomnia across age categories. A chi-square
test for trends revealed an association between sleep
problems and age for hypersomma and for any sleep
problem in 1994 and for insomnia and for any sleep
problem in 1995. For example, the prevalence of any
sleep problem in 1994 was 27.3% among subjects
aged 50-59 years and 35.3% among those aged 80
years and older. In 1994, the overall prevalence of in-
somnia was 23.1%, and the overall prevalence of hy-
persomnia was 6.7%. The prevalence of any sleep
complaint was 28.5%.

Table 2 presents data on the association between
sleep problems and DSM-12D depression in 1994 and
1995. As shown, the relation was pronounced. In
1994, only 2.6% of those with no sleep complaints
were classified as depressed, whereas 71.9% of those
with both sleep complaints were depressed. Prospec-
tively, the pattern was very similar. That is, 1994 sleep
problems were significantly associated with depression
in 1995.

The crude association of putative risk factors (in-
cluding sleep disturbance) measured in 1994 to depres-
sion status in 1995 is presented in table 3. For these
analyses, we eliminated from the cohort all subjects
who met the DSM-IV diagnostic criteria for major de-
pressive episodes at baseline in 1994. Significant corre-
lates of depression were sleep complaints, female gen-
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TABLE 3. Relation of 1994 Risk Factors to 1995 Major Depres- .

sive Episodes in the Alameda County (California) Study (N=

2,164)

TABLE 4. Relation of Sleep Complaints in 1994 and 1995 to
Major Depressive Episodes in 1995 in the Alameda County
(California) Study (N=2,164)?

Relation to Depression in 1995
Unadjusted Odds Ratio 95% Cl

Risk Factor in 1994

Insomnia

No 1.00

Yes 2.79 1.90-4.10
Hypersomnia

No 1.00

Yes ’ 3.37 1.89-6.04
Any sleep complaint

No 1.00

Yes 3.32 2.29-4.83
Age (years)-

50-59 1.00

60-69 1.05 0.65-1.69

70-79 1.31 0.81-2.13

80 or more 1.93 1.06-3.50
Gender

Male 1.00

Female 1.69 1.14-2.50'
Marital status )

Married 1.00

Divorced, separated,

widowed, or never married 114 0.76-1.70

Social isolation

None 1.00

Moderate 1.83 1.13-2.95

High . ) 2.78 1.74-4.43
Education (years) ) :

12 or greater 1.00

<12 1.62 1.03-2.57
Financial problems

None 1.00 .

Any 2.00 1.30-3.08
Problems with daily activities

None 1.00 .

Any 3.09 1.88-5.06
Heavy drinking :

60 or fewer drinks

per month 1.00
>60 drinks per month 0.57 0.21-1.58

@ Excludes subjects who were depressed in 1994 (N=206).

der, older age, high level of social isolation, low

.education level, financial problems, and problems with

daily activities. Alcohol use was not related to depres-
sion. A perusal of the crude odds ratios presented in

‘table 3 indicates that the strongest correlates of depres-

sion were problems with daily activities and sleep com-
plaints.

We then examined the association of sleep com-
plaints in 1994 and 1995 to the risk of depression in
1995. As was done previously, subjects with sleep
problems in 1994 who did not meet the diagnostic

criteria for major depressive episodes were used to ex- .

amine the risk for depression in 1995. As shown in
table 4, the strongest risk factor for depression in 1995

was a sleep complaint in 1995, as expected. However,”

a sleep complaint in both 1994 and 1995, which sug-
gests chronic sleep difficulties, substantially increased
the relative risk of depression in 1995. Sleep com-
plaints only in 1994 increased the relative risk of de-
pression much less, and for insomnia, the increase was
not statistically significant. These associations held for
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Relation to Depression in 1995
Unadjusted Odds Adjusted Odds®

Sleep Complaint Odds Odds
and Year Ratio 95% Cl Ratio  95% Cl
Insomnia
Neither year 1.00 1.00
1994 only 1.80 0.74-4.38 1.66 0.67—4.09
1995 only 10.89 6.67-17.77 10.29 6.23-16.99
1994 and 1995 9.23 5.63-15.13 8.08 4.88-13.39
Hypersomnia
Neither year 1.00 1.00
1994 only 3.61 1.66-7.85 2.46 1.09-5.54
1995 only 9.00 5.30-15.28 9.45 5.42-16.48
1994 and 1995 513 2.20-11.98 346 1.43-8.38
Any sleep complaint
Neither year 1.00 1.00
1994 only 3.283 1.30-8.02 285 1.14-7.13
1995 only 19.20 10.54-34.98 18.22 9.93-33.41

1994 and 1995 18.14 0.05-32.75 14.80 8.12-26.96

& Excludes subjects who were depressed in 1994 (N=206).

b Adjusted for age, gender, marital status, social isolation, educa-
tion, financial problems, problems with daily activities, and heavy
drinking.

TABLE 5. Relation of Sleep Complaints in 1994 and 1995 to
Major Depressive Episodes in 1995, With Sleep Excluded
From Diagnostic Criteria, in the Alameda County (California)
Study (N=2,164)?

Relation to Depression in 1995
. Unadjusted Odds Adjusted OddsP

Sleep Complaint Odds Odds
and Year Ratio 95% Cl Ratio 95% Cl
Insomnia
Neither year 1.00 1.00
1994 only 147 0.68-3.15 140 0.64-3.03
1995 only 6.58 4.25-10.17 6.18 3.95-9.67
1994 and 1995 5.57 3.58-8.67 4.85 3.09-7.61
Hypersomnia
Neither year 1.00 1.00
1994 only 3.76 1.85-7.64 269 1.29-5.61
1995 only 7.21 4281214 7.15 4.17-12.29
1994 and 1995 412 1.77-9.55 2.88 1.21-6.89
Any sleep complaint
Neither 1.00 1.00
1994 only 240 1.19-4.83 2.16 1.06-4.39
1995 only 8.88 5.53-14.26 8.33 5.16-1347
1994 and 1995 8.39 5.29-13.31 6.84 4.27-10.97

2 Excludes subjects who were depressed in 1994 (N=2086).

b Adjusted for age, gender, marital status, social isolation, educa-
tion, financial problems, problems with daily activities, and heavy
drinking.

univariate associations and in multivariate analyses
that controlled for the other risk factors presented in
table 3.

As shown in table 5, eliminating the symptoms of
disturbed sleep from the diagnostic criteria for major
depression did not alter the association observed in
table 4, with one exception. The odds ratios declined
in value, substantially so in the case of any sleep prob-
lem in 1995 only or in 1994 and 1995. But the same
pattern was observed in table 4 and table 5—a sleep

Am J Psychiatry 157:1, January 2000
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TABLE 6. Relation of Individual Depressive Symptoms in 1994 to Major Depressive Episodes in 1995 in the Alameda County (Cal-

ifornia) Study (N=2,164)?

Relation to Depression in 1995

Symptom in 1994 Odds Ratio 95% Cl
Loss of interest or pleasure in most things 7.85 3.87-15.89
Feeling down on yourself, no good, or worthless 5.30 2.63-10.68
Being so fidgety or restless that you moved around a lot more than usual, or moving or speaking so slowly

that other people could have noticed 5.20 3.01-8.96
Feeling tired out or low on energy most of the time 3.93 2.62-5.89
Feeling sad, blue, or depressed 3.68 2.29-5.90
Thinking about death more than usual—your own or someone else’s, or death in general 3.66 2.35-5.69
Trouble falling asleep or staying asleep, or sleeping too much 2.76 1.88-4.06

Trouble falling asleep or staying asleep 2.49 1.67-3.69

Sleeping too much 2.26 1.22-4.19
More trouble than usual concentrating 2.38 1.36-4.20
Loss of appetite or weight loss, or overeating or gaining weight -1.96 1.29-2.99

2 Excludes subjects who were depressed in 1994 (N=206). All models were adjusted for age, gender, marital status, social isolation, edu-
cation, financial problems, problems with daily activities, and heavy drinking in 1994.

problem in both 1994 and 1995 was a stronger predic-
tor than a sleep problem only in 1994, and a sleep
problem only in 1995 also was a strong predictor of
1995 depression. In table 5, even with sleep removed
from the diagnostic criteria for major depressive epi-
sodes, current sleep problems were a strong predictor
of a current major depressive episode.

At one level, our analyses could be construed as test-
-ing whether sleep in 1994 predicts conversion from not
meeting the DSM criteria for major depressive epi-
sodes in 1994 to doing so in 1995. One way to address
this issue would be to construct a measure of sub-
threshold depression and to examine the risk of sub-
threshold depression in 1995 among those with and
without a sleep disturbance at baseline in 1994. We at-
tempted such an analytic strategy, but after we defined
depression as a mood disturbance and/or anhedonia
plus three other criteria (excluding sleep), there were

insufficient numbers of subthreshold cases to sustain .

multivariate analyses prospectively. Thus, we were not
able to explore this issue and cannot rule out this pos-

sibility. Still, we believe our results make it reasonably .

clear that sleep disturbance has implications for the de-
velopment of DSM-IV episodes of major depression.

However, we then posed a different question. Given
that sleep disturbance is a significant predictor of the
risk of future episodes of depression, what is the im-
portance of sleep relative to the other diagnostic crite-
ria? These results are presented in table 6. When we
analyzed the data for this question, it became clear that
the symptoms of disturbed sleep, while a significant
predictor of future episodes of major depression, are
not among the most important criteria. When they are
arrayed in descending order according to the magni-
tude of their odds ratios, the symptoms of disturbed
sleep rank near the bottom in predicting future depres-
sive episodes. For this older study group, anhedonia,
feelings of worthlessness, psychomotor agitation/retar-
dation, mood disturbance, and thoughts of death are
more strongly associated with future episodes of de-
pression than are symptoms of sleep disturbance. We
also examined the effect on 1995 depression status of

Am J Psychiatry 157:1, January 2000

symptoms of disturbed sleep only in 1994, only in
1995, and in both 1994 and 1995. The same general
pattern observed in table 6 was observed (data not
shown). That is, the symptoms of disturbed sleep
ranked well behind mood disturbance, anhedonia, fa-
tigue, worthlessness, psychomotor agitation, and
thoughts of death in terms of the relative risk for 1995
depression.

DISCUSSION

To summarize, our analyses of the Alameda County
Study cohort data from the 1994 and 1995 surveys in-
dicate that sleep complaints increase the subsequent
risk of depression. In 1994, those with any sleep com-
plaint had a 2.85 relative risk of being depressed in
1995. Those with hypersomnia in 1994 had a 2.46 rel-
ative risk of depression in 1995. The increase in rela-
tive risk for those with insomnia in 1994 was 1.66, but
this was not statistically significant (table 4).

The Alameda County Study data also demonstrate
the possible role of chronic sleep problems in the rela-
tive risk for depression. Among those with insomnia in
both 1994 and 1995, the relative risk for depression in
1995 was 8.08. For those with hypersomnia in 1994
and 1995, the relative risk for depression was 3.46.
For those with any sleep complaint in both 1994 and
1995, the relative risk for depression in 1995 was
14.80 (table 4). Some of this increased relative risk is,
of course, probably the result of the presence of de-
pression in 1995. The data in table 5 indicate that,
even with the symptoms of disturbed sleep removed
from the diagnostic algorithm for major depressive ep-
isodes, sleep in 1995 was still the strongest predictor of
depression in 1995, relative to the other putative risk
factors, although the magnitude of the odds ratios was
substantially reduced from table 4 to table 5.

Our results add to the growing literature on the role
of sleep disturbance in the risk of developing depres-
sion. Several studies that did not focus on older study
groups have found an increased risk of depression at
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follow-up among those with sleep problems at baseline
(12, 14, 16, 26, 27). In several of these, the odds ratios
for depression were three to four times greater for
those with sleep problems at baseline. Evidence from
the two prospective studies involving older study
groups also corroborate our results (15, 17). On the
other hand, there is some negative evidence (28).

In addition to these community-based, epidemio-
logic studies, there is evidence that sleep disturbance
also affects the clinical course of depression. Perlis et
al. (29), using data from a group of 14 formerly de-
pressed patients aged 27-49 years, found that patients
who had subsequent greater levels of sleep distur-
bance several weeks before an episode of major de-
pression were at an increased risk for such episodes.
They suggested that sleep complaints may precede the
series of symptoms that constitute the syndrome of
major depression.

However, our analyses also provide a cautionary
note. When we examined the role of disturbed sleep in
the risk for future episodes of depression, compared to
the role of the other symptoms of depression, our re-

sults suggested that disturbed sleep is less important. -

Data from this cohort of older subjects indicate that
symptoms such as anhedonia, feelings of worthless-
ness, psychomotor agitation/retardation, mood distur-
bance, and thoughts of death are much stronger pre-
dictors of future major depressive episodes.

Ford and Kamerow (12) did not examine the risk im-
posed by the symptoms of disturbed sleep relative to
the other diagnostic criteria for depression. However,
Dryman and Eaton (13) did such an analysis. The sub-
jects in the Epidemiologic Catchment Area (ECA)
study group were age 18 years or older, and the results
were presented separately for men and women. For the
latter group, disturbed sleep ranked third in predicting
future major depressive episodes behind trouble con-

.centrating and feelings of worthlessness or guilt. For
men, sleep disturbance was the least predictive for the
risk of future episodes of major depression. Indeed,
sleep was not a statistically significant predictor of
subsequent episodes of major depression. The most ro-
bust risk factors for subsequent depression among men
were the same for women—trouble concentrating and
feelings of worthlessness or guilt. Dysphoric mood was
not included, since all patients had to meet this crite-
rion. Thus, our results corroborate the results for men

reported by Dryman and Eaton (13) but not their re-

sults for women. These differences may be due to the
differences in study group composition or measures of
depression. Dryman and Eaton used the NIMH Diag-
nostic Interview Schedule and the DSM-III criteria; we
used a symptom checklist and the DSM-IV symptom
criteria. '

Our results also clearly indicate that increasing age is
associated with an increased prevalence of sleep prob-
lems (table 1). Insomnia, hypersomnia, and any sleep
problems increased from age 50-59 years to age 80
years and older. The prevalences were between 20%
and 40% for insomnia and any sleep problem. Preva-
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lences were much lower for hypersomnia. The associa-
tion was not uniformly monotonic. In fact, there ap-
pears to be a clear threshold effect, with those age 70
and older reporting higher prevalences of sleep prob-
lems in both 1994 and 1995 than those younger than
age 70 years. How do our rates compare to those from
other studies? Morgan (30) reviewed the results of six
studies that presented data on older adult populations
(most were age 65 years or older). He concluded that
between 20% and 40% of elderly people living at
home experience disturbed or poor-quality sleep, rang-
ing from moderate to severe. Since that review, other
articles on the prevalence of sleep disturbance in com-
munity groups of older persons have appeared. In a
number of these (3, 5, 8, 17, 31), the prevalences fell
between 20% and 45%. Our prevalences of any sleep
problem (28.5%) and insomnia (23.1%) are at the
lower end of this range, but they are within the range
nonetheless. Most previous studies did not focus on
hypersomnia.

Some studies have shown lower prevalences of dis-
turbed sleep—some substantially lower (4, 6, 7, 12, 32).
Such differences are essentially indicative of the impact
of case definition on subsequent prevalence rates.

Like all field studies, the Alameda County Study im-
poses certain limitations on the analysis and interpre-
tation of the data. First and foremost, our measure of
disturbed sleep was not comprehensive. While we were
able to examine both hypersomnia and insomnia, we
were not able to examine different dimensions of the
latter. For example, we did not have separate data on
difficulty initiating and difficulty maintaining sleep
and on early morning awakening. The latter has been
implicated in the risk of depression in adult study
groups (14, 15).

As noted earlier, our sleep items assessed whether
subjects had experienced disturbed sleep (insomnia or
hypersomnia) almost every day in the past 2 weeks.
The items were a subset of the DSM-IV diagnostic cri-
teria for a major depressive episode. Thus, our results
were limited in that we were not able to partition our
study group into those with acute sleep problems and
those with chronic sleep problems. In their epidemio-
logic study from the United Kingdom, Ohayon et al.
(32) found that the median duration of the symptoms
of insomnia was 24 months. We could not examine
whether the risk factor profiles differed for those with
sleep disturbances of shorter and longer duration, al-
though it might be expected that the role of comorbid
somatic and psychiatric problems would be more pro-
nounced for chronic sleep problems (33). We also
should note that since our measure of disturbed sleep
was part of our measure of depression (as per DSM-
IV), we analyzed our data on the association of sleep
with and without the sleep symptoms in our definition
of depression. The fact that sleep still predicted depres-
sion provides a more convincing case for this associa-
tion. Even so, future research should focus on acute
and chronic sleep disturbances and their impact on the
subsequent risk for depression.
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Comorbid psychiatric disorders—in particular, anxi-
ety and drug and alcohol abuse disorders—might con-
found the observed association between the symptoms
of disturbed sleep and depression. For example, Ford
and Kamerow (12) found that subjects in the ECA
study with disturbed sleep at baseline were at an in-
creased risk of subsequent episodes of major depres-
sion, anxiety disorders, alcohol abuse, and any psychi-
atric disorder. The Alameda County Study was an
omnibus health survey and, as such, did not include di-
agnostic data on anxiety or substance abuse disorders.
However, we did include a measure of the quantity and
frequency of alcohol consumption. This measure con-
tributed little to the observed association between
sleep and depression. Clearly, comorbidity is an area
for future exploration. .

Another obvious limitation is that we did not have
objective data on disturbed sleep. That is, we did not
have physiological measures of sleep generated by pro-
cedures such as EEGs. Whereas such measures are de-
sirable, to date they have not been regularly incorpo-
rated into community-based, epidemiologic studies.
Thus, whereas such data would be useful to have, self-
reports and interview-based measures remain the mea-
sures most widely used in community surveys. Our
study was no exception.

To summarize, we believe that the available evidence
is reasonably clear on three points. First, sleep distur-
bance exhibits strong patterns of co-occurrence with
other defining symptoms of major depression. Second,
sleep disturbance, particularly of a chronic nature, is
associated with the risk of subsequent depression. In
fact, several studies (18, 29) suggest that sleep distur-
bance may occur before and presage development of
the full clinical syndrome of depression. Third, whereas
the symptoms of disturbed sleep may constitute pre-

cursor or prodromal symptoms in the development of .

clinical depression (29), the etiologic role of sleep vis-
a-vis the other symptoms of depression remains poorly
understood. Our data suggest that disturbed sleep may
not be as important as the other diagnostic criteria in
predicting who might be at risk of future episodes of
depression.

We suggest that more effort needs to be directed at
understanding the timing and sequence of precursor or
prodromal symptoms in the development of clinical
syndromes. From an etiologic perspective, one unre-
solved question is the natural history of symptoms that
constitute the diagnostic criteria for depression. That
is, what is the risk for future episodes of depression
that is attributable to the various diagnostic criteria—
in this case, the symptoms of disturbed sleep? If strong
precursors (i.e., those with a high attributable risk) can
be identified, then we have potential targets for pre-
ventive interventions (18). When we realize that the
prodromal period may be quite long (perhaps 8-10
years in the case of major depression [18]), preventive
intervention strategies directed at strong precursors
may have time to lower the risk of developing the full
clinical syndrome. In this case, what may be more use-
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ful from a prevention perspective is knowledge about
the risk factors that affect precursor symptoms such as
disturbed sleep rather than clinical syndromes per se.
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