Prevalence, Burden, and Treatment of Insomnia in Primary Care
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Obijective: The prevalence, burden, and management of insomnia among primary care pa-
tients were evaluated. Method: Consecutive patients aged 18 to 65 years in primary care clinics
of a staff-model health maintenance organization (N=1,962) were screened with the 12-item
General Health Questionnaire. A stratified random sample (N=373) completed face-to-face
diagnostic assessments including the Composite International Diagnostic Interview, a brief
self-rated disability questionnaire (Brief Disability Questionnaire), and the interviewer-rated
Social Disability Schedule. A telephone follow-up survey was completed 3 months later. Use
of psychotropic drugs, use of mental health services, and direct health care costs were assessed
by using the health plan’s automated data systems. Results: Approximately 10% of the primary
care patients reported major current insomnia (e.g., taking at least 2 hours to fall asleep nearly
every night). Current insomnia was associated with significantly greater functional impairment
(according to both Brief Disability Questionnaire and Social Disability Schedule), more days
of disability due to health problems, and greater general medical service utilization. While
insomnia was associated with depressive disorder and chronic medical illness, adjustment for
these factors only partially accounted for the association of insomnia with disability and with
health care utilization. Of the patients with current insomnia, 28% received any psychotropic
drug; 14% received benzodiazepines and 19% received antidepressants. Conclusions: Insom-
nia among primary care patients is associated with greater functional impairment, lost pro-

ductivity, and excess health care utilization.
(Am J Psychiatry 1997; 154:1417-1423)

I nsomnia is a common complaint among community

residents and primary care patients. Prevalence rates
of self-reported sleep difficulty range from 10% to 40%
(1-5). Epidemiologic surveys have typically shown that
sleep disturbance is more prevalent among the elderly
(2, 5), those with chronic medical illness (2), and those
with anxiety or depressive disorders (1, 4).

Previous studies of community residents and primary
care patients indicated a large burden of impairment
associated with insomnia. In a survey of telecommuni-
cations employees, Kuppermann et al. (3) found that
those with self-reported sleep difficulties reported
poorer overall health, greater work absenteeism, and
greater use of general medical services. In a report from
the World Health Organization (WHO) Psychological
Problems in General Health Care survey, Ustiin et al.
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(4) stated that insomnia among primary care patients
was associated with significant increases in functional
impairment and days of disability due to illness.

This study used data from the Seattle site of the WHO
Psychological Problems in General Health Care study
(previously described by Ustiin et al. [4]) to further ex-
amine the impact and treatment of sleep disorders in
primary care. We combined research interview data
with the health plan’s computerized records of medica-
tion use and health care utilization/cost. These analyses
also used a higher threshold for diagnosis of current
insomnia than that used previously (4). We used these
data to address three questions: 1) What are the preva-
lence and clinical pattern of insomnia among primary
care patients? 2) What is the burden of functional im-
pairment and health care utilization associated with in-
somnia? 3) What are the current patterns of treatment
for insomnia in primary care?

METHOD

Study Setting

Group Health Cooperative of Puget Sound is a staff-model health
maintenance organization serving an enrolled population of approxi-
mately 390,000 in western Washington state. It provides comprehen-
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sive health care (including prescribed medications) on a capitated ba-
sis. Specialty mental health care is provided by the health plan’s men-
tal health service through physician referral or self-referral. Over
95% of the physicians providing primary care to adults are trained in
family practice, and most of the remainder are trained in internal
medicine. Over 90% are certified by appropriate specialty boards.
Each full-time physician provides outpatient and inpatient care for a
defined panel of approximately 1,600 patients. All subjects were re-
cruited from three primary care clinics selected to represent the socio-
economic range of Seattle-area residents. The enrollment of Group
Health Cooperative of Puget Sound closely resembles the Seattle-area
population except for less representation of the high and low ex-
tremes of income (6). Differences between enrolled members and the
U.S. population (fewer blacks, higher educational level) primarily re-
flect the characteristics of Seattle-area residents.

Assessments

Screening. Consecutive primary care patients aged 18 to 65 years
who attended the study clinics were asked to complete the 12-item
General Health Questionnaire, a brief assessment of psychological
distress (7). The criteria for ineligibility included inability to speak
English, acute medical illness that precluded participation, and par-
ticipation in the study on a prior visit. Patients called from the waiting
room before they completed the screening were also excluded.

Second-stage assessment. The screened patients were selected for
further evaluation according to General Health Questionnaire scores:
10% of those scoring 2 or less, 35% of those scoring 3 or 4, and
100% of those scoring 5 or more. Interviews were conducted at the
primary care clinic or in the patient’s home as soon as possible after
screening (typically within 7 days). After complete description of the
study to the subject, written informed consent was obtained. The sec-
ond-stage assessment included several measures, as follow.

The Composite International Diagnostic Interview (8) is a structured
diagnostic interview developed by WHO that systematically evaluates
subjects according to DSM-IV and ICD-10 diagnostic criteria.

The Brief Disability Questionnaire (9) is an 11-item self-rated dis-
ability assessment adapted from the Medical Outcomes Study disabil-
ity questionnaire, short form (10). In this study we determined both
the overall 11-item disability rating and a role impairment rating
based on the five Brief Disability Questionnaire items assessing social
and occupational role impairment (appendix 1). Each of these items
is rated as absent, present “sometimes or a little,” or present “mod-
erately or definitely,” yielding an overall score ranging from O to 10.

The Social Disability Schedule (11) is a semistructured interview as-
sessing occupational role impairment. This interview yields a global rat-
ing of impairment ranging from O (no disability) to 3 (severe disability).

As reported earlier (12), formal between-center reliability assess-
ments demonstrated overall agreement (kappa statistic) of 0.92 for
diagnoses made with the Composite International Diagnostic Inter-
view and 0.85 for Social Disability Schedule ratings.

Assessment of insomnia was based on separate items of the Com-
posite International Diagnostic Interview concerning initial, middle,
and terminal sleep disturbance. For these analyses, a diagnosis of in-
somnia required both the occurrence of at least one of these types of
sleep disturbance nearly every night and a duration exceeding a mini-
mum time criterion (i.e., at least 2 hours to fall asleep, lying awake at
least 1 hour, waking at least 2 hours early). Specific items are shown
in appendix 2. Most previous epidemiologic studies (1, 2, 4, 5) have
based the diagnosis of insomnia on self-reported sleep difficulty only
(e.g., “trouble falling asleep’”). Consequently, specific criteria for fre-
quency (nearly every night) and time were used in this study to pro-
vide a higher diagnostic threshold than in previous studies.

3-month follow-up assessment. Each patient completing the sec-
ond-stage assessment was contacted by telephone for a follow-up as-
sessment that included questions regarding use of outpatient medical
and mental health services since the screening visit.

Utilization Data

Assessments of psychotropic drug use combined the drug use re-
ported by the patients at the baseline assessment and data from the
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health plan’s computerized pharmacy database (13) for the 90 days
following the screening visit. Assessment of outpatient mental health
utilization was based on the health plan’s visit registration database
(14) for the 90 days following the screening visit (for in-plan utiliza-
tion) and on patients’ self-reported use of outpatient mental health
services at the 3-month assessment (for out-of-plan utilization). Data
on the cost of health services were drawn from the health plan’s com-
puterized accounting systems (15). Health services costs were calcu-
lated for a 6-month period beginning 3 months before the baseline
assessment and ending 3 months after it.

Ratings of chronic medical morbidity were made by using the
Chronic Disease Score, an assessment based on computerized phar-
macy data (16, 17). In previous research (16) this measure has shown
strong associations with subsequent mortality and health care utiliza-
tion and has been less influenced by psychological distress than are
self-report measures of medical morbidity.

Data Analysis

All analyses were performed by using SPSS software (SPSS, Inc.,
Chicago) except for analyses of covariance (ANCOVAs), which were
performed by means of SAS software (SAS, Inc., Cary, N.C.). Diag-
nostic classification according to DSM-IV criteria was based on cod-
ing of data from the Composite International Diagnostic Interview by
means of algorithms using criteria previously described (12, 18). The
prevalence estimates (e.g., overall prevalence of insomnia, prevalence
of insomnia according to level of depression) incorporate sampling
weights (19) to account for the stratified sampling design. All other
results (e.g., disability associated with insomnia) are based on un-
weighted data. Use of sampling weights in these analyses yielded
nearly identical parameter estimates but required more complex vari-
ance estimation. Because use of standard parametric methods with a
stratified random sample may result in underestimation of true vari-
ance (20), marginally significant results should be interpreted cau-
tiously. The data on the cost of health services were highly skewed
and showed an approximately log-normal distribution (15). Statisti-
cal comparisons of cost were based on log-transformed data.

RESULTS

Study Sample

Of the 2,592 patients approached for screening,
2,110 were eligible and 1,962 (93% of those eligible)
completed the General Health Questionnaire. Of the
615 subjects identified as eligible for the second-stage
assessment, 373 (61%) completed the interview. Lack
of time was the primary reason given for refusal. The
completers were slightly older than those who failed to
complete the second-stage assessment, but the two
groups did not differ significantly in gender, General
Health Questionnaire score, or likelihood of receiving
subsequent mental health care or a prescription for a
psychotropic drug. Follow-up assessments at 3 months
were completed for 347 patients (93%). The likelihood
of completing the 3-month follow-up evaluation was
slightly lower among the youngest patients but was not
related to sex, presence of depression diagnosis at base-
line, baseline score on the 28-item General Health
Questionnaire, or baseline score on the overall Brief
Disability Questionnaire. Because of disenrollment
from the health plan, computerized records of medica-
tion use and health services costs were complete for 337
patients (90%). Both follow-up interview data and com-
puterized data were available for 327 patients (88%b).
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Prevalence of Insomnia

The weighted prevalence rates
were 6% for initial insomnia,
7% for middle insomnia, and
5% for late insomnia. Of the
consecutive primary care pa-
tients who completed the sec-
ond-stage interview, 10% re-
ported at least one of these
symptoms, 6% reported two or
more, and 2% reported all three.
The number of respondents with
one or more insomnia com-
plaints was 59 (the apparent dis-
crepancy between prevalence
rate and number of cases is due
to the stratified sampling de-
sign). Demographic and clinical
characteristics of the patients
with and without one or more
current insomnia symptoms are
compared in table 1. Compared
to the patients without current
insomnia, those with insomnia
were significantly less likely to
be currently married and some-
what more likely to have chronic
medical conditions. As expected,
those with current insomnia
were significantly more likely to
suffer from a current depressive
disorder.

Functional Impairment
and Health Services Cost

Table 2 compares measures
of functional impairment and
health care utilization for the pa-
tients with and without current
insomnia. Insomnia was associ-
ated with significantly greater
impairment according to both
the self-rated (Social Disability

GREGORY E. SIMON AND MICHAEL VONKORFF

TABLE 1. Demographic and Clinical Characteristics of Primary Care Patients With and Without
Current Insomnia?

Insomnia No Insomnia
Characteristic (N=59) (N=314) Analysis
Mean SD Mean  SD t df p
Age (years) 399 106 38.9 9.8 0.75 371 0.45
Chronic Disease Score (16, 17)P 0.98 1.89 151 241 1.75 335 0.08
N % N % NG df p
Female 43 73 217 69 0.33 1 0.53
Employed 47 80 275 88 2.58 1 0.11
Graduated from college 39 66 207 66 0.01 1 0.99
Currently married 22 37 185 59 9.41 1 0.002
Current depressive disorder® 67.63¢ 1 <0.001
Subthreshold depression 17 29 22 7
Major depressive disorder 18 31 13 4

aDiagnosis of insomnia was based on items of the Composite International Diagnostic Interview
concerning initial, middle, and terminal sleep disturbance. A diagnosis required occurrence of one
of these three types of disturbance nearly every night and a nightly duration exceeding a specified
period.

PInsomnia, N=51; no insomnia, N=276.

’Diagnoses were made according to DSM-1V criteria on the basis of coded data from the Composite
International Diagnostic Interview.

dMantel-Haenszel test for linear association.

TABLE 2. Functional Impairment and Health Services Cost for Primary Care Patients With and
Without Insomnia?

No

Insomnia Insomnia

(N=59) (N=314) Analysis
Variable Mean SD Mean SD t df p
Social Disability Schedule global rating 091 0.79 0.58 0.74 3.12 371 0.002
Brief Disability Questionnaire role im-
pairment rating 3.70 294 239 229 3.77 364 <0.001
Days of limited activity during 3-month
follow-up 7.13 9.89 3.78 7.14 3.09 366 0.002

Days in bed during 3-month follow-up 222 375 1.01 259 3.02 367 0.003
Total health care cost for 3 months be-

fore and 3 months after screening visit

(dollars)?
Absolute 2,287 4,407 1,418 2,749 186 335 0.06
Log-transformed 6.92 1.16 6.51 1.14 2.39 335 0.02

aMethod for diagnosing insomnia described in table 1.
PInsomnia, N=51; no insomnia, N=276.

Schedule) and interviewer-rated (Brief Disability Ques-
tionnaire) disability measures. The percentage of pa-
tients rated as having moderate to severe occupational
role disability on the Social Disability Schedule was 24%
in the insomniagroup (N=14) and 14% in the group with-
out insomnia (N=44) (odds ratio=1.91, x2=3.57, df=1,
p=0.06). Days of restricted activity due to illness and days
spent in bed because of illness were both approximately
twice as common among the patients with insomnia.
Mean total health services cost (all inpatient and outpa-
tient care provided by the health plan) was approximately
60% higher in the insomnia group. This difference was
not statistically significant, reflecting the highly skewed
distribution of cost data. Analyses of log-transformed
data (a method less influenced by high-cost outliers) in-
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dicated that the costs for the insomnia group were sig-
nificantly higher than the costs for those without current
insomnia.

Given that the patients with insomnia had greater medi-
cal comorbidity and a higher prevalence of depression,
the functional impairment and health care utilization as-
sociated with insomnia might reflect the confounding in-
fluence of chronic medical iliness and/or depression. We
examined this possibility by using a series of ANCOVA
models comparing patients with and without insomnia
after adjustment for various potential confounders. The
first set of models included adjustments for age, gender,
and Chronic Disease Score. The results are shown in the
middle of table 3. Comparisons of the Social Disability
Schedule global rating, Brief Disability Questionnaire rat-
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TABLE 3. Adjusted Measures of Functional Impairment and Health Services Cost for Primary Care Patients With and Without Insomnia?

Adjusted for Age, Gender,
and Chronic Disease Score

Adjusted for Age, Gender,
Chronic Disease Score, and Depression

No No
Insomnia Insomnia F Test Insomnia Insomnia F Test
(N=51) (N=276) (df=1, 322) (N=51) (N=276) (df=1, 321)
Variable Mean SE Mean SE F p Mean SE Mean SE F p
Social Disability Schedule global rating 0.87 0.10 0.58 0.04 6.67 0.01 094 0.10 0.78 0.07 1.95 0.16
Brief Disability Questionnaire role impairment
rating 3.66 034 237 015 12.04 0.002 397 034 324 025 345 0.06
Days of limited activity during 3-month follow-up 6.61 1.08 3.81 0.46 5.64 0.02 724 1.09 553 0.78 192 0.16
Days in bed during 3-month follow-up 238 042 103 0.18 890 0.003 253 042 146 030 5.09 0.02

Log-transformed total health care cost for 3 months
before and 3 months after screening visit (dollars) 6.93 0.16 6.58 0.13 2.87 0.09 6.80 0.15 6.53 0.06 258 0.11

aMethod for diagnosing insomnia described in table 1.

ing of role impairment, number of days of restricted ac-
tivity, and number of days in bed were generally similar
tothe unadjusted valuesshownintable 2. Inamultivariate
analysis of variance (MANOVA) model combining all
four disability measures, the patients with insomnia
scored significantly higher on the disability measures than
did the patients without insomnia (multivariate F=4.11,
df=4, 313, p=0.003). After adjustment for age, gender,
and Chronic Disease Score, the mean log-transformed cost
was approximately 25% higher for the patients with in-
somnia, but this difference was not statistically significant.

The right side of table 3 displays comparisons adjusted
for age, gender, Chronic Disease Score, and presence/ab-
sence of current major depressive disorder. In general,
adjustment for depression diagnosis reduced the effect of
insomnia by 25% to 50%. The differences between the
patients with and without insomnia remained statistically
significant (p<0.05) only for mean number of days spent
in bed because of illness. For the other measures, the ad-
justed differences between the patients with and without
insomnia were in the same direction but did not achieve
the 0.05 level of statistical significance.

In each of these models, an interaction term (insomnia
by depression) was introduced to test for differential ef-
fects of insomnia in those with and without current de-
pression. This interaction was statistically significant
(p<0.05) only for number of restricted-activity days, in-
dicating that insomnia had a greater impact among those
with current depression. Among the patients without cur-
rent depression, the mean number of restricted-activity
days was 4.0 (SD=5.8) for those with current insomnia
and 3.7 (SD=7.2) for those without. Among the patients
with current depression, the mean numbers of restricted-
activity dayswere 12.9 (SD=13.0) for those with insomnia
and 4.8 (SD=6.1) for those without. In a MANOVA
model combining all four disability measures, the patients
with and without insomnia did not differ significantly
(multivariate F=1.89, df=4, 312, p=0.11).

Treatment

The rates of psychotropic medication use were based
on the patients’ self-reports at the second-stage assess-
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ment and on the health plan’s records of prescription
fills/refills during the 90 days following the screening
visit. The prevalence of benzodiazepine use (based on
weighted data) was 14% among the patients with cur-
rent insomnia and 1% among those without. The
weighted prevalence of antidepressant use was 19%
among those with current insomnia and 9% among
those without. The weighted prevalence of any psycho-
tropic drug use (either antidepressant or benzodiaze-
pine) was 28% in the insomnia group. Most antidepres-
sant use among those with insomnia occurred in the
subgroup with current depressive disorder. The weighted
prevalence of antidepressant use among those with in-
somnia and depression was 38%, compared to 13%
among those with insomnia only.

Several clinical and demographic factors were exam-
ined as predictors of any psychotropic drug use (anti-
depressant or benzodiazepine) among the patients with
current insomnia. Compared to those not using psycho-
tropic drugs, the patients using either benzodiazepines or
antidepressants had higher Chronic Disease Scores
(mean=2.28, SD=3.07, versus mean=0.96, SD=0.97) (t=
1.98, df=49, p=0.05), higher Social Disability Schedule
global ratings (mean=1.18, SD=0.91, versus mean=0.75,
SD=0.68) (t=2.04, df=57, p=0.04), higher Brief Disability
Questionnaire disability scores (mean=4.59, SD=3.36,
versus mean=3.18, SD=2.53) (t=2.01, df=57, p=0.05),
higher log-transformed health services costs (mean=7.59
dollars, SD=1.02, versus mean=6.46, SD=1.04) (t=3.82,
df=49, p<0.001), and more primary care visits in the 3
months before and 3 months after the screening visit
(mean=8.1, SD=4.4, versus mean=3.8, SD=2.9) (t=4.21,
df=49, p<0.001). Those using and not using psychotropic
drugs did not differ significantly in mean age, proportion
of women, proportion with current depression, mean
Brief Disability Questionnaire role impairment score,
mean number of limited-activity days, or mean number
of days in bed because of illness.

Rates of use of specialty mental health services were
based on the health plan’s visit registration data for in-
plan utilization and self-reported use of out-of-plan
mental health services at the 3-month follow-up inter-
view. The weighted prevalence of outpatient mental
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health service use was 13% for those with current in-
somnia, and most mental health service utilization was
by those with comorbid depression. The rates of use
were 36% for those with both current insomnia and
current major depression and 5% for those with insom-
nia only.

DISCUSSION

These findings confirm previous indications that in-
somnia is associated with greater functional impair-
ment and health care utilization among primary care
patients. The 10% prevalence rate for insomnia re-
ported here is somewhat lower than the rates found in
previous community and primary care surveys, prob-
ably reflecting the use of a higher diagnostic threshold.
Our analyses required both self-reported sleep distur-
bance and achievement of specific criteria for frequency
and time spent awake. Use of this threshold yielded
lower prevalence rates but identified a large group of
patients with considerable impairment due to insomnia.
Previous analyses of the full Psychological Problems in
General Health Care sample (4) using a less stringent
threshold showed a higher overall prevalence rate and
weaker associations with impairment and disability
measures. Use of a less stringent threshold in the recent
workplace sample reported by Kuppermann et al. (3)
also yielded a higher prevalence and weaker associa-
tions with measures of disability and utilization of gen-
eral medical services.

This sample allows only limited power to detect
small differences in impairment or health care utiliza-
tion. The possibility of type Il error (failure to detect a
meaningful difference) is best illustrated by the data in
table 3. For example, comparison of log-transformed
costs (adjusted for age, gender, and Chronic Disease
Score) suggested 25% higher costs for those with cur-
rent insomnia. This difference, however, was not sta-
tistically significant at the 0.05 level. Similarly, the
30% higher number of limited-activity days associated
with insomnia (after adjustment for age, gender, medi-
cal comorbidity, and depression) was not statistically
significant. Given the variability of cost and productiv-
ity measures, some clinically or economically signifi-
cant differences might not be reliably detected in this
sample.

The burden of functional impairment associated
with insomnia in this sample appears as great as that
due to many other psychiatric and general medical dis-
orders. For example, both the Primary Care Evalu-
ation of Mental Disorders (PRIME-MD) (21) and an
earlier examination of the full Psychological Problems
in General Health Care sample (22) showed that anxi-
ety disorder and somatoform disorder were associated
with an additional 3—-4 disability days per month. This
figure is comparable to our finding of approximately
3.5 days of additional disability per month associated
with insomnia (table 2). The prevalence of moderate or
severe occupational role disability in the patients with
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insomnia (24%o) is similar to that reported for patients
with noncomorbid generalized anxiety disorder or so-
matoform disorder in the full Psychological Problems
in General Health Care sample (22). In this sample,
comparisons adjusted for the presence of depression
(table 3) showed an excess of approximately one “bed
day” per month associated with insomnia. This figure
is comparable to the excess disability associated with
lung disease or diabetes seen in the Medical Outcomes
Study (23).

Our data do not permit detailed description or clas-
sification of sleep disorders in this sample. The Com-
posite International Diagnostic Interview assesses
symptoms of initial, middle, and late insomnia as a
component of the assessment of depressive disorders. It
contains no assessment of associated symptoms that
might allow identification of specific sleep disorders
(e.g., sleep apnea, parasomnias). As suggested by the
prevalence rates presented here, the symptoms of in-
itial, middle, and late insomnia in this sample over-
lapped considerably. Consequently, the number of pa-
tients with any single “pure” type was fewer than five.
Exploratory analyses focused on specific insomnia
types did not suggest that functional impairment or
health care utilization was specifically associated with
one of these insomnia patterns.

Our findings do not suggest overprescription of ben-
zodiazepines or other hypnotic drugs to primary care
patients with insomnia. The prevalence of benzodiaze-
pine use was considerably lower than the prevalence of
insomnia or anxiety disorders (24) in this sample. Ap-
proximately 15% of the patients with current insomnia
received prescriptions for benzodiazepines, and fewer
than 20% of those with insomnia not associated with
depression were treated with antidepressants. Mellin-
ger et al. (2) reported a similar prevalence of hypnotic
use ina 1979 survey of U.S. residents. Because this sam-
ple excluded patients over age 65, the rates of benzodi-
azepine use reported here are underestimates of use
among all adults. Previous studies in the same health
plan (6) and in other community samples (2, 25) have
indicated that use of benzodiazepines and other hyp-
notics is markedly higher for the elderly.

The relationships among insomnia, depression, and
important behavioral outcomes (functional impairment
and health care utilization) deserve further discussion.
The data from this sample confirm earlier findings dem-
onstrating strong associations along each side of this
triangle: between insomnia and depressive disorder (1,
4), between insomnia and disability or health care utili-
zation (3, 4), and between depression and disability (21,
22) or health care utilization (15). Attempts to disen-
tangle these relationships encounter difficulty at both
the measurement or operational level and at a more ba-
sic conceptual level.

Inclusion of insomnia among the DSM and ICD cri-
teria for diagnosis of depressive disorder creates an as-
sociation between depression and sleep disturbance by
definition. This operational confounding complicates
efforts to adjust for the effects of depression. For the
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FIGURE 1. Alternative Linear Causal Paths Linking Insomnia, De-
pressive Symptoms, and Disability

DEPRESSED MOOD~___
A) INSOMNIAQ FATIGUE = D|SABILITY

ANHEDONIA

INSOMNIA ~——
B) DEPRESSIONé FATIGUE =i DISABILITY

ANHEDONIA

analyses in this study, the patients with major depres-
sion and insomnia were required to endorse at least
four additional DSM-I111-R criteria for major depressive
episode. The group with major depression only (no in-
somnia) had to endorse at least five noninsomnia crite-
ria. Consequently, the insomnia-with-depression group
included patients with smaller numbers of other (non-
insomnia) depressive symptoms than did the depres-
sion-only comparison group. A similar process oc-
curred in the stratum without current major depression;
those with insomnia were constrained to have fewer
other (noninsomnia) depressive symptoms than were
subjects in the comparison group. This complex prob-
lem offers no simple solution. As a consequence of this
measurement overlap, the stratified and adjusted com-
parisons reported here may suffer some negative bias
(i.e., underestimate functional impairment or utiliza-
tion associated with insomnia).

The overlap of depression and insomnia at the mea-
surement level reflects overlap at the conceptual level.
Use of stratified or adjusted comparisons (as in table
3) is based on the presumption that depression con-
founds the relationship between insomnia and func-
tional impairment and/or health care utilization. Stated
differently, this adjustment method is based on the as-
sumption that much of the apparent association be-
tween insomnia and disability is a consequence of the
true associations between each of these two factors and
some confounder or “third factor” (i.e., depression).
When confounding is present, stratification or ad-
justment allows estimation of true associations. In
contrast, use of adjustment or stratification may not be
appropriate when the potential causal factors of inter-
est (e.g., depression and insomnia) lie along the same
causal path (26). Adjustment for an intervening or me-
diating variable will introduce a negative bias. For ex-
ample, some of the association between persistent pain
and disability is probably mediated by depressed
mood. Adjusting for level of depression (a mediating
variable) would produce an underestimate of the true
association between persistent pain and disability. Fig-
ure 1 illustrates two possible scenarios in which either
depression or insomnia serves as a mediating variable.
In situation A, the association between insomnia and
functional impairment is mediated by depressive symp-
toms (insomnia leads to depressed mood and loss of
interest, which lead to functional impairment). In situ-
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ation B, insomnia is one of the factors mediating the
association between depression and disability. Neither
case represents confounding. It seems plausible that
some of the association between insomnia and func-
tional impairment may be mediated by depressive
symptoms such as fatigue, poor concentration, and de-
pressed mood. Consequently, the adjusted compari-
sons presented here may include a negative bias. The
data shown on the right side of table 3 should be con-
sidered conservative estimates of the association be-
tween insomnia and functional impairment or health
care utilization.

The theoretical discussion regarding the relationship
between insomnia and disability eventually reduces to
a pragmatic question: How (if at all) should primary
care physicians intervene? Data from this and other
studies suggest the potential for major improvements in
quality of life and productivity if insomnia is effectively
treated. Pharmacotherapy, however, may also intro-
duce risk and cost. Epidemiologic studies demonstrate
significant risks of accident and injury associated with
benzodiazepines and sedating tricyclic antidepressants
(27-29). The observational analyses reported here can-
not, of course, determine whether interventions to im-
prove sleep would significantly improve daily function-
ing or reduce unnecessary health care utilization. These
data suggest, however, that insomnia and depression in
primary care patients show considerable, but partial,
overlap. Depression is a powerful predictor of disability
and health care utilization, but insomnia appears to
make an important independent contribution.
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Greece; S.M. Channabasavanna, M.B.B.S., M.D., and T.G.
Sriram, M.B.B.S., M.D., Bangalore, India; Hanfried Helm-
chen, M.D., and Michael Linden, Ph.D., Berlin; Wim van den
Brink, M.D., and Bea Tiemens, Ph.D., Groningen, The Neth-
erlands; Michael Olawatura, M.D., and Oye Gureje, M.D.,
Ibadan, Nigeria; Otto Benkert, M.D., and Wolfgang Maier,
M.Sc., M.D., Mainz, Germany; Richard Gater, M.D., and
Steven Kisely, M.B., Ch.B., Manchester, United Kingdom;
Yoshibume Nakane, M.D., and Shunichirou Michitsuji,
M.D., Nagasaki, Japan; Yves Lecrubier, M.D., and Patrice
Boyer, M.D., Paris; Jorges-Alberto Costa e Silva, M.D., and
Louis Villano, M.D., Rio de Janeiro; Ramon Florenzano,
M.D., M.P.H., and Julia Acuna, M.D., Santiago de Chile;
Gregory Simon, M.D., M.P.H., and Michael VonKorff,
Sc.D., Seattle; Yan He-Quin, M.D., and Xaio Shi Fu, M.D.,
Shanghai; Michelle Tansella, M.D., and Cesario Bellantuono,
M.D., Verona, Italy. The study advisory group includes Jor-
ges-Alberto Costa e Silva, M.D., David P. Goldberg, M.A.,
B.M., Yves Lecrubier, M.D., Johan Ormel, Ph.D., Michael
VonKorff, Sc.D., and Hans-Ulrich Wittchen, Ph.D. Coordi-
nating staff at WHO headquarters include Norman Sartorius,
M.D., Ph.D., and T. Bedirhan Ustiin, M.D., Ph.D.
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APPENDIX 1. Role Impairment Items From the Brief Disability
Questionnaire

Have you had to cut down or stop any activity you used to
do (such as hobbies) because of illness or injury?
Have you not been able to do something that your family or
household expected from you as part of daily routine?
Have your personal problems interfered with your motiva-
tion for work?

Have your personal problems decreased your personal effi-
ciency at home, school, or work?

Has there been a deterioration in your social relations with
friends, workmates, or others?

APPENDIX 2. Insomnia Items From the Composite International
Diagnostic Interview

Initial Insomnia
Did you have two weeks or more when nearly every
night you had trouble falling asleep?
Did it take you at least two hours to fall asleep?

Middle Insomnia
Did you have two weeks or more when nearly every
night you had trouble staying asleep?
Did you lie awake more than one hour?

Late Insomnia
Did you have two weeks or more when nearly every
night you had trouble with waking up too early?
Did you wake up at least two hours before you
wanted to?
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