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INTRODUCTION

CHRONIC INSOMNIA AFFECTS APPROXIMATELY 9% TO 
12% OF THE POPULATION1-3 AND IS MORE PREVALENT 
THAN HEART DISEASE, CANCER, AIDS, neurologic dis-
ease, breathing problems, urinary problems, diabetes, and gastro-
intestinal problems.4 Researchers estimate the total annual cost 
of insomnia is $30 to $35 billion.5 Although insomnia is highly 
prevalent, it is not commonly viewed as a significant threat to 
health. However, research has shown that a strong relationship 
exists between insomnia, depression, and anxiety, where insom-
nia may be a risk factor.6 Unfortunately, the exact nature of this 
relationship remains unclear because previous studies have had 
varied definitions of insomnia and sometimes did not control for 
confounds. The current study defined insomnia using empirically 
validated criteria and controlled for possible confounds to obtain 
unbiased estimates of the relationship between insomnia, depres-
sion, and anxiety. We further elucidated this relationship by exam-
ining depression and anxiety associations with insomnia severity 
and insomnia type.

 Many previous insomnia epidemiologic studies were reanalyz-
es of data from prominent epidemiologic studies (e.g., Alameda 
County, Epidemiologic Catchment Area, etc.) whose primary in-
terests were not sleep. Thus, the definitions of insomnia were not 
as precise as the researchers likely would have preferred and var-
ied considerably between studies. The most frequent operational 
definition of insomnia in these studies was a self-report of 2 or 
more weeks of insomnia at anytime within the past 6 months, 12 
months, or lifetime.1,3,7-10 These definitions of insomnia would al-
low people with transient insomnia (i.e., only 2 weeks in lifetime) 
to be considered as having current chronic insomnia, possibly 
making the prevalence rates of depression and anxiety inaccurate 
for people with current chronic insomnia.
 Some studies have required a current complaint of insomnia. 
However, these studies focused on a restricted age range (e.g., 
> 50 years old)9,11,12 or had broad definitions of insomnia (e.g., 
problems with sleep, feeling tired, sleep disturbance) and psycho-
pathology (e.g., felt the need for help in the last year for tension 
or depression).13,14 
 Further, none of the studies discussed above attempted to rule 
out underlying sleep disorders and many did not attempt to rule 
out medical causes of the insomnia, depression, or anxiety.1,3,7-11,13,14 
This is important considering that depression, anxiety, and insom-
nia can all be caused or at least exacerbated by other medical 
or psychiatric disorders.15,16 By not excluding or controlling for 
underlying organic sleep disorders and medical conditions, it is 
highly likely participants with comorbid insomnia were included 
in the analyses, again possibly making the prevalence rates inac-
curate for people with primary insomnia. 
 In addition, no studies have attempted to determine what role 
severity of insomnia plays in the relationship with depression and 
anxiety. Insomnia is a very heterogeneous disorder with some in-
dividuals having difficulty a few nights a week just at bedtime, 
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and others having difficulty every night at both bedtime and in the 
middle of the night. Someone with less severe insomnia could be 
expected to incur fewer consequences. However, most treatment 
studies typically only report a few sleep variables (e.g., sleep-on-
set latency [SOL], total sleep time [TST], sleep efficiency [SE]). 
If other sleep variables were more closely related to depression 
and anxiety, it would be important to report them in outcome stud-
ies as well.
 Finally, the relationship between different types of insomnia 
(ie, onset, maintenance, terminal), and depression and anxiety re-
mains unclear. Although most studies in this area have found no 
differences between insomnia types in terms of depression or anx-
iety,17-21 some researchers have shown that anxiety is more com-
mon in sleep-onset insomnia.13,22 These discrepancies are again a 
likely consequence of varying insomnia definitions and limited 
control of confounding variables.
 The present study examined depression and anxiety levels in a 
community sample, comparing groups regarding insomnia status, 
insomnia severity, and insomnia type. It was hypothesized that (1) 
people with insomnia would have significantly higher depression 
and anxiety levels and (2) as insomnia severity worsened, levels 
of depression and anxiety would increase. Due to the discrepan-
cies in the insomnia-type literature, it was difficult to hypothesize 
a priori what results would be found in comparisons of these 
groups.

METHODS

Procedure

 Participants were recruited using a random digit dialing proto-
col in Shelby County, Tennessee. Volunteers were then mailed an 
informed-consent form with a questionnaire packet comprising 
14 sleep diaries, a general information form, an anxiety question-
naire, a depression questionnaire, and other daytime-functioning 
measures. Participants were to complete the questionnaires after 
completing the 14 sleep diaries. A more detailed description of the 
procedures used in this study are given in a previously published 
book.4 The University of Memphis institutional review board on 
human research approved all methods used, and appropriate in-
formed consent was obtained from all participants.

Measures

General Information Form

 A general information form4 was used to collect data on age, 
ethnicity, sleep-disorder presence, sleep-disorder symptoms, 
health status, height, weight, cigarette use, alcohol use, and caf-
feine use. This form was developed by our research group and 
does not have reliability and validity data. Participants were asked 
if they had a sleep problem and then to define it. Participants were 
excluded from these analyses if they reported anything other than 
no sleep problem or insomnia (e.g., apnea).
 A health problem was operationally defined as an affirmative 
answer to 1 of the following global disease categories: heart dis-
ease, cancer, AIDS, high blood pressure, neurologic disease (e.g., 
seizures, Parkinson disease), breathing problems (e.g., asthma, 
emphysema), urinary problems (e.g., kidney disease, prostate 
problems), diabetes, chronic pain (e.g., arthritis, back pain, mi-
graines), and gastrointestinal problems (e.g., stomach, irritable 
bowel syndrome, ulcers).

 Symptoms of an occult sleep disorder were operationally de-
fined as an affirmative answer to 1 of the following questions: 
Are you a heavy snorer? (snoring); Do you have difficulty breath-
ing or gasp for breath during sleep? (apnea); Do your legs jerk 
frequently during sleep or do they feel restless before sleep onset? 
(periodic limb movement disorder or restless legs syndrome). Af-
firmative answers to these items were controlled for in the fol-
lowing analyses.

Beck Depression Inventory 

 Daytime mood was assessed with the Beck Depression In-
ventory (BDI),23 which is a 21-item measure of depression with 
scores ranging from 0 to 63. Higher scores indicate greater de-
pression. It is among the most widely used depression measures 
and has extensive reliability and validity data.24 Participants were 
further categorized as having minimal depression (BDI < 10) or 
clinically significant depression (moderate to severe) (BDI > 18). 
These cutoff scores were based on values derived by independent 
raters of psychiatric patients in an inpatient environment.24 

State-Trait Anxiety Inventory-Form Y Trait Scale

 Daytime trait levels of anxiety were assessed with the State-
Trait Anxiety Inventory (STAI),25 which is a 20-item inventory, 
with scores ranging from 20 to 80. Higher scores indicate greater 
anxiety. The STAI is one of the most commonly used self-report 
anxiety measures and has adequate reliability and validity.26 Par-
ticipants were further categorized as having minimal anxiety (T-
score of < 50) or clinically significant anxiety (T-score of > 70). 
These cutoff scores represent the mean and 2 SD above the mean 
for working adults, respectively.26 

Sleep Diaries 

 Participants completed sleep diaries4 upon arising each morn-
ing for a 2-week period. The diaries asked participants to give an 
estimate of their sleep the night before (e.g., bedtime, sleep onset). 
Typically, overnight sleep studies are considered the gold standard 
for assessment of sleep disorders.27,28 Although researchers have 
found that people with insomnia consistently underestimate TST 
and overestimate SOLs in comparison with polysomnography, 
correlations between sleep diaries and polysomnography remain 
high (r = .63-.87) and sleep diaries are better than single-point 
retrospective estimates of typical sleep.28 Further, the Standards 
of Practice Committee of the American Sleep Disorders Associa-
tion29 has stated that polysomnography is only “indicated when a 
sleep-related breathing disorder or periodic limb movement dis-
order is suspected, initial diagnosis is uncertain, treatment fails, 
or precipitous arousals occur with violent or injurious behavior,” 
and that it is “not indicated for the routine evaluation of …chronic 
insomnia, or insomnia associated with psychiatric disorders.” Al-
though sleep diaries are not optimum for examining the relation-
ship between insomnia, depression, and anxiety, they do closely 
approximate what occurs in clinical practice, making our results 
highly generalizable.
 The following variables were calculated using data from the 
sleep diaries: mean SOL, mean number of awakenings during 
the night, mean wake time after sleep onset (WASO), mean TST, 
mean SE (the ratio of TST to total time spent in bed x 100), mean 
sleep quality rating (1 = very poor to 5 = excellent), mean total 

Epidemiology Insomnia, Depression, and Anxiety—Taylor et al

D
ow

nloaded from
 https://academ

ic.oup.com
/sleep/article/28/11/1457/2707988 by guest on 10 April 2024



SLEEP, Vol. 28, No. 11, 2005

nap time, and insomnia frequency (number of episodes of insom-
nia per 2 weeks).
 People with insomnia were operationally defined as individu-
als with a self-report of insomnia for at least 6 months; a daytime 
complaint; and at least 3 nights a week of (1) SOL ≥ 31 minutes, 
(2) WASO ≥ 31 minutes, or (3) a combination of the 2. These 
criteria have been empirically validated and represent the most 
common practice in insomnia treatment research.30 

 Insomnia types were operationally defined as Onset (SOL cri-
teria ≥ 3 times a week), Maintenance (WASO criteria ≥ 3 times 
a week), Mixed (if the neither SOL or WASO criteria were ≥ 3 
times a week, when SOL and WASO criteria were combined, they 
occurred ≥ 3 times a week), and Combined (both SOL and WASO 
criteria were met ≥ 3 times a week). Participants in the combined 
group were not included in the onset or maintenance groups. Doc-
umenting insomnia types is common clinical practice, but the dif-
ferences between the types have not been widely explored. 
 All of the following statistical analyses were performed using 
SPSS 12.0.1 for Windows (SPSS, Inc. Chicago, IL).

RESULTS

Participants

 A total of 1,769 volunteers were recruited, with an adjusted 
response rate of 37.7%.4 Table 1 shows the demographic, sleep-
disorder, and psychiatric variable distributions of the final sample 
of 772 participants. A series of simple multivariate logistic regres-

sions were performed on this sample of 772 participants, with 
people with insomnia and people not having insomnia as depen-
dent variables, and all demographics (age, ethnicity, sex) entered 
simultaneously as the independent variables. These results show 
that women were 1.8 times more likely than men to have insom-
nia (95% confidence interval [CI] = 1.23-2.67, P < .01). People 
with insomnia were also older (61.5 vs 50.4 years) than people 
not having insomnia (P < .001). 
 Participants were excluded from the following analyses if they 
met any of the following criteria: no ethnicity data given, Asian or 
Hispanic descent, any reported sleep disorder other than insom-
nia, transient insomnia, insomnia sleep pattern but no insomnia 
complaint, or insomnia complaint without insomnia sleep pattern. 
Asians, Hispanics, and those with no ethnicity data were exclud-
ed from the following analyses because there were so few of them 
and so that we could examine the differences between African 
Americans and Caucasians. We included only those individuals 
defined as people with insomnia or people not having insomnia in 
order to have a “cleaner” comparison of the 2 groups. Individuals 
not complaining of insomnia but having the insomnia sleep pat-
tern were excluded because standard clinical diagnostic systems 
specifically require a complaint of insomnia for a diagnosis of 
insomnia.15, 31 
 After these exclusions, the final sample, which will be used in 
all further analyses, numbered 534 participants, with 150 people 
with insomnia and 384 people not having insomnia (19.7% and 
50.4%, respectively). 

Confounding Variable Analysis

 As described in the introduction, past epidemiologic research 
often has not controlled for potential confounding variables (e.g., 
demographics, sleep disorders, or medical disorders). Because of 
the large number of possible confounders, we decided to use a 
combination of approaches recommended by Mickey and Green-
land32 for determining which variables represented significant 
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Table 1—Frequency Analysis of Demographic, Sleep, Depression, 
and Anxiety Features in Full Sample*

Variables No. %
Sex   
 Men 381 49.4
 Women 391 50.6
Ethnicity   
 African American 223 28.9
 Caucasian 539 69.8
 Hispanic 1 0.1
 Asian 7 0.9
 Missing 2 0.3
Sleep    
 People not having insomnia 393 50.9
 People with insomnia 151 19.6
 False negatives† 106 13.7
 False positives‡ 84 10.9
 Sleep Apnea 17 2.2
 Periodic limb movement/restless legs 6 0.8
 Insomnia, not chronic 5 0.6
 Hypersomnia 4 0.5
 Narcolepsy 2 0.3
 Other 2 0.3
 Unclassifiable 2 0.3
Psychiatric   
 Clinically significant depression 74 9.6
 Clinically significant anxiety 63 8.2

*Sample size = 772 
†People complaining of insomnia but without the insomnia sleep 
pattern
‡People not complaining of insomnia but having the insomnia sleep 
pattern

Table 2—Results of Confounding Variables Analyses in the Sam-
ples* of People With Insomnia Versus People Not Having Insomnia

Independent  Dependent Confounds†
variables variables
Insomnia  BDI BMI, cigarettes, diabetes,
Status  pain, PLMD/RLS
  STAI None
  Dichotomous BDI Cigarettes, neurological
   problems, PLMD/RLS 
  Dichotomous STAI None
Insomnia  BDI BMI, cancer, diabetes, 
Types  respiratory problems
  STAI Age, diabetes, ethnicity,
   snoring
Insomnia  BDI Age, BMI, cigarettes, diabetes
Severity STAI Age, BMI, ethnicity, diabetes,
   heart problems, snoring, 
   urinary problems 

*Sample size = 534. 
†Confounds are listed alphabetically.
BDI refers to Beck Depression Inventory; BMI, body mass index; 
PLMD/RLS, periodic limb movement or restless legs syndrome 
symptoms; STAI, State-Trait Anxiety Inventory-Form Y trait scale.
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confounds. Univariate analyses were first performed with pos-
sible confounders as the independent variables, and depression 
and anxiety scores as the dependent variables. Those independent 
variables significant at the P < .20 level were added as covari-
ates to a base model containing insomnia status, insomnia type, 
or insomnia severity measures as the independent variables and 
depression or anxiety scores as the dependent variables. If the 
unadjusted estimate of any independent variables changed by 
more than 15% when the possible confounding variables were 
added, then the base model was abandoned in favor of this new 
adjusted model. Covariates were then taken out one at a time until 
the adjusted coefficient of the independent variables changed ap-
preciably (> 15%), at which time that variable was placed back 
into the model and this model was considered the final model. 
This approach should ensure an unbiased estimate of the relation-
ship between insomnia, depression, and anxiety, while adequately 
controlling for confounding variables. Table 2 shows those vari-
ables that were found to be confounders in each analysis using the 
above procedures.

Sex and Ethnicity

 Ethnicity and sex were also included in the insomnia-status 
analyses of covariance and logistic regressions. This was done 
because (1) limited data are available comparing ethnicities on 
depression and anxiety, some of which are conflicting33-35 and (2) 
previous research from our laboratory has shown significant dif-
ferences regarding depression, anxiety, and sleep problems be-
tween ethnic groups and sexes.4 When race, sex, or their inter-
action with insomnia were nonsignificant, these variables were 
dropped from the final model, but their frequency counts or means 
were reported in the accompanying tables.

Insomnia Presence and BDI and STAI Scores

 First, to determine if people with insomnia had higher levels of 
depression and anxiety levels than people not having insomnia, 
we performed 2 (insomnia status) x 2 (sex) x 2 (ethnicity) analy-
ses of covariance, with either BDI or STAI mean scores as the 

dependent variables and the confounds listed in Table 2 as covari-
ates. It is important to note that analysis of covariance performs 
means testing on adjusted means.
 As can be seen in Table 3, after controlling for confounding 
variables (Table 2), people with insomnia had significantly high-
er BDI scores than people not having insomnia (F1,518 = 75.38, 
P < .001, partial η2 = 0.13), African Americans had higher BDI 
scores than Caucasians (F1,518 = 8.65, P < .01, partial η2= 0.02), 
and women had higher BDI scores than men (P = 4.31, P < .05, 
partial η2= 0.01). The interaction terms were not significant.
 As can be seen in Table 4, after controlling for confounding 
variables (Table 2), people with insomnia had significantly higher 
STAI scores than people not having insomnia (F1,530 = 96.78, P < 
.001, partial η2= 0.15), and African Americans had higher STAI 
scores than Caucasians (F1,530 = 20.67, P < .001, partial η2= 0.04). 
There was also a significant insomnia status-by-ethnicity inter-
action (F1,530 = 9.44, P < .01, partial η2= 0.02), in which African 
American people with insomnia had higher STAI scores than 
Caucasian people with insomnia (F1,529 = 20.60, P < .001), but 
no differences were seen between ethnicity groups in people not 
having insomnia. There were no differences between sexes on 
STAI scores.

Insomnia Presence and Clinically Significant Depression and 
Anxiety

 Next, to determine if people with insomnia had more clini-
cally significant depression or anxiety than people not having 
insomnia, we dichotomized the BDI and STAI scores (described 
in measures). We then used simple multivariate logistic regres-
sion, with insomnia status (people with insomnia vs people not 
having insomnia) entered simultaneously with sex, ethnicity, and 
confounds (Table 2) as the independent variables and clinically 
significant depression or anxiety as the dependent variables. 
 A total of 7.9% of the final sample had clinically significant 
depression as measured by the BDI, which is comparable to Na-
tional Institute of Mental Health data showing that 9.5% of the 
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Table 4—Unadjusted Means on the State-Trait Anxiety Inventory 
for Insomnia Status, Ethnicity, and Sex

  No. Mean (SD)
Insomnia   
 Not having insomnia  384*** 33.14 (9.33)
 With insomnia 150*** 42.26 (11.70)
Ethnicity  
 African American 138* 38.52 (12.12)
 Caucasian 396* 34.72 (10.20)
Sex  
 Men 270 34.62 (10.45)
 Women 264 36.82 (11.15)
Insomnia × Ethnicity  
 Not having insomnia  
 African American 96 34.33 (10.56)
 Caucasian 288 32.75 (8.87)
With insomnia 
 African American 42** 48.12 (9.85)
 Caucasian 108** 39.98 (11.61)

***P < .001
**P < .01
*P < .05

Table 3—Beck Depression Inventory for Insomnia Status, Ethnicity, 
and Sex in the Samples* of People with Insomnia Versus People Not 
Having Insomnia
  No.† Unadjusted Adjusted‡
Insomnia  Mean (SD) Mean (SD)
 Not Having Insomnia  379 5.72 (5.37) 6.63*** (7.19)
 With Insomnia 148 13.08 (8.93) 12.42*** (6.79)
Ethnicity   
 Caucasian 393 7.24 (6.68) 8.59** (6.93)
 African American 134 9.40 (8.85) 10.45** (6.46)
Sex   
 Men 267 6.89 (6.51) 8.95* (7.34)
 Women 260 8.72 (8.02) 10.09* (6.92)

*Sample size of 527
†Seven subjects excluded from these analyses of covariance due to 
missing data in 1 of the covariates.
‡Means with the following covariates in the model: PLMD/RLS, dia-
betes, pain, body mass index, cigarette use.
***P < .001
**P < .01
*P < .05
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population suffers from major depressive disorder.36 Further, (see 
Table 5) people with insomnia were 9.82 times more likely than 
people not having insomnia to have clinically significant depres-
sion (95% CI= 4.41-21.86, P < .001), and African Americans were 
3.43 times more likely than Caucasians to have clinically signifi-
cant depression (95% CI= 1.54-7.67, P < .01) after controlling for 
confounds (Table 2). There were no sex differences, and none of 
the interaction terms were significant. 
 Some researchers have suggested that race is simply a proxy 
for socioeconomic status. Indeed, studies that assess both ethnic-
ity and social and economic factors routinely find that ethnic dis-
crepancies are either removed or minimized when variables such 
as socioeconomic and health status are factored out.37-39 To answer 
this question, we performed a simple logistic regression with race 
and highest level of education (a frequent measure of socioeco-
nomic status) entered simultaneously as independent variables 
and clinically significant depression as the dependent variables. 
This model revealed that African Americans were still 2.3 times 
(P < .05) more likely to have clinically significant depression af-
ter controlling for the fact that people with clinically significant 
depression had significantly lower levels of education than people 
with no depression (12.77 vs 14.79; P < .01). 
 A total of 7.5% of the final sample had clinically significant 
anxiety as measured by the STAI. As can be seen in Table 6, peo-
ple with insomnia were 17.35 times more likely than people not 
having insomnia to have clinically significant anxiety (95% CI= 
7.62-39.49, P < .001), and African Americans were 4.80 times 
more likely than Caucasians to have clinically significant anxiety 
(95% CI= 2.10-10.94, P < .001) after controlling for confounds 
(Table 2). There were no sex differences, and the interactions 
were nonsignificant.
 To again answer the question of race as a proxy for socioeco-
nomic status, we performed another simple logistic regression 
with race and highest level of education entered simultaneously 
as independent variables and clinically significant anxiety as the 
dependent variable. This model revealed that African Americans 

were still 2.8 times (P < .05) more likely to have clinically signifi-
cant anxiety after controlling for the fact that people with clini-
cally significant anxiety had significantly lower levels of educa-
tion than people with no anxiety (12.87 vs 14.77; P < .01).

Insomnia Severity and BDI and STAI scores

 Hierarchical linear multiple regression analyses were per-
formed within the people with insomnia group to determine if 
plausible insomnia severity variables (ie, duration of insomnia, 
SOL, WASO, number of awakenings during the night, TST, SE, 
and insomnia frequency) were significantly related to depression 
and anxiety scores after controlling for confound variables (Table 
2). Confound variables were entered simultaneously into the first 
block, and then insomnia severity variables were entered into the 
second block using a stepwise method, with either BDI or STAI 
scores as the dependent variables.
 Overall, the regression equation was a good fit for BDI scores, 
accounting for 36.7% of the variation in scores (F6,143 = 13.05, P 
< .001). When all other variables were held constant, BDI scores 
increased by 0.17 SD for every 1 SD increase in insomnia fre-
quency (t143 = 2.28, P < .05), and BDI scores increased by 0.16 SD 
for every 1 SD increase in the mean number of awakenings per 
night (t143 = 2.10, P < .05). 
 The regression equation was also a good fit for the STAI, ac-
counting for 35.7% of the variation in scores (F6,139 = 11.22, P < 
.001). When all other variables were held constant, STAI scores 
increased by 0.20 SD for every 1 SD increase in insomnia fre-
quency, (t139 = 2.85, P < .01). TST and WASO were no longer sig-
nificantly related to STAI scores after controlling for confounds.

Insomnia Types and BDI and STAI Scores

 The most common type of insomnia was maintenance, (34% 
of people with insomnia), followed by combined (ie, both SOL 
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Table 5—Unadjusted Prevalence Rates of Beck Depression Inven-
tory Scores Indicative of Minimal Depression or Clinically Signifi-
cant Depression for Insomnia Status, Ethnicity, and Sex

Variable Group  Depression Levels
   Minimal/None Clinically Significant
   % (no.) % (no.)
Insomnia   
  With insomnia 37.3 (56) 20*** (30)
  Not having  84.6 (325) 3.1*** (12)
  insomnia
Ethnicity   
  African American 62.3 (86) 14.5** (20)
  Caucasian 74.5 (295) 5.6** (22)
Sex   
  Men 77 (208) 5.6 (15)
  Women 65.5 (173) 10.2 (27)

Percentage refers to the percentage of people within the group with 
minimal (Beck Depression Inventory [BDI] < 10) or clinically sig-
nificant depression (BDI > 18). Percentages do not total to 100% 
because those individuals with BDI scores > 10 and < 18 were not 
included in the table.
***P < .001
**P < .01. 

Table 6—Unadjusted Prevalence Rates of State-Trait Anxiety Inven-
tory Scores Indicative of Minimal Anxiety or Clinically Significant 
Anxiety for Insomnia Status, Ethnicity and Sex 

    Anxiety Levels
   Minimal/ Clinically 
   None Significant
Variable Group % (no.) % (no.)
Insomnia   
  People with  31.3 (47) 19.3*** (29)
  insomnia 
  People not  65.6 (252) 2.9*** (11)
  having insomnia 
Ethnicity   
  African American 46.4 (64) 13.8*** (19)
  Caucasian 59.3 (235) 5.3*** (21)
Sex   
  Men 60 (162) 6.3 (17)
  Women 51.9 (137) 8.7 (23)

Percentage refers to the percentage of people within the group with 
minimal (T-score < 50) or clinically significant (T-score >70) anxi-
ety. Percentages do not total to 100% because those individuals with 
State-Trait Anxiety Inventory T-scores < 50 and > 70 were not in-
cluded in the table.
***P < .001.
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and WASO criteria were met) (26.7%), onset (23.3%), and mixed 
(16%). Insomnia types differed only on ethnicity, (χ2

3 = 13.37 
([N=150], P < .01), with a larger proportion of African Ameri-
cans in the onset group and combined groups than in the mixed or 
maintenance groups (all P values < .05).
 To determine if people with different insomnia types had dif-
fering levels of depression and anxiety, we performed analyses of 
covariance, with insomnia types as the independent variables, ei-
ther BDI or STAI mean scores as the dependent variables, and the 
confounds listed in Table 2 as covariates. Main effects and inter-
actions of ethnicity and sex were not examined in these analyses 
due to inadequate cell sizes.
 Table 7 shows significant differences between insomnia types 
on the BDI (F3,139 = 3.40, P < .05, partial η2= 0.07) after control-
ling for confounds (Table 2). Posthoc testing on adjusted means, 
using the Student-Newman-Keuls test, found that people with 
combined insomnia had higher BDI scores than any other group 
(all P values < .05). 
 A one-way analysis of covariance with STAI as the dependent 
variable showed a nonsignificant trend (P = .06) similar to that of 
the BDI data, after controlling for confounds (Table 2).

DISCUSSION

 After controlling for confounding variables, people with in-
somnia had significantly higher levels of depression and anxiety 
than people not having insomnia. When those scores were di-
chotomized, people with insomnia were 9.82 times more likely 
than people not having insomnia to have clinically significant de-
pression and 17.35 times more likely to have clinically significant 
anxiety. These results are not surprising considering that many 
previous studies have found significant relationships between 
insomnia, depression, and anxiety.1,3,6-11,13,14 However, this is the 
first study to exclude individuals with a report of an organic sleep 
disorder and to evaluate and control for possible confounds (e.g., 
medical disorders, ethnicity, sex) to maximize the likelihood of an 
unbiased estimate of the relationship between insomnia, depres-
sion, and anxiety.
 Next, after controlling for significant confounds, we found that, 
as insomnia frequency increased, so too did both BDI and STAI 
scores. In addition, as the mean number of awakenings per night 
increased, so too did BDI scores. It was surprising that the mea-
sures traditionally considered when studying insomnia (ie, SOL, 
WASO, TST, SE) were not significantly related to depression and 
anxiety. It appears that insomnia frequency is more closely related 
to depression and anxiety severity than is the portion of night dur-
ing which the insomnia occurs or how much sleep the individual 

is getting. This finding strongly suggests that future treatment 
studies should report these variables as outcomes, as well as those 
more traditionally reported.
 People with combined insomnia had higher depression scores 
than all other groups, but no differences were found between the 
other groups. No differences were found on anxiety scores be-
tween insomnia types. These results are in agreement with what 
the majority of other researchers in this field have found,17-21 in 
that traditional insomnia-type groups (ie, onset and maintenance) 
were not different on measures of depression and anxiety. Our 
study did show that individuals with combined insomnia (ie, sat-
isfied multiple definitions) had more depression than did indi-
viduals with other insomnia types. But to be fair, those individu-
als with combined insomnia simply have more-severe insomnia 
(ie, more episodes) and would be expected to have more daytime 
consequences, as displayed by the severity analyses above.
 African Americans had higher levels of anxiety and depression 
than Caucasians. African Americans were 3.4 times more likely 
to have clinically significant depression and 4.8 times more likely 
to have clinically significant anxiety. These results support those 
that have been found by other researchers.33,35,40 One explana-
tion for these results could be that African Americans are more 
likely than Caucasians to be exposed to a variety of psychosocial 
stressors—such as discrimination, socioeconomic hardship, and 
increased caregiver burden—that may contribute to increased 
distress, resulting in higher levels of depression and anxiety.41,42 
 It is also important to note that our ethnicity results are in dis-
agreement with those of some other researchers.43,44 There are 
some possible explanations for this disagreement. One is that 
studies have shown that African Americans universally underre-
port health problems.45-47 Thus, it is plausible that African Ameri-
cans were more likely to endorse symptoms on our questionnaires 
than they were to endorse symptoms during an interview, as has 
been done in previous studies. Another explanation might be that 
race is simply a proxy for socioeconomic status and that the often 
unmeasured socioeconomic factors are the real culprit behind ra-
cial disparities. However, after we controlled for socioeconomic 
status in our study, African Americans still had 2.4 and 2.8 times 
more clinically significant depression and anxiety, respectively. 
 Women were more likely than men to have insomnia and had 
higher depression levels but not higher anxiety levels. No dif-
ferences were seen between the sexes on clinically significant 
depression or anxiety. With the exception of finding no sex dif-
ferences on anxiety, the sex results were essentially what was 
expected and were in agreement with what the majority of past 
research has found.13,18,22,44,48 It is still unclear why women have 
more depression and insomnia than men. One theory is that fluc-
tuating hormone levels may play a role.49 A second theory relates 
to different coping styles, with women being more likely to ru-
minate on their problems, whereas men are more apt to distract 
themselves or use drugs and alcohol to cope.50 An American Psy-
chological Association panel attributed the differences to women 
being exposed to higher levels of stressful events.51 
 Unfortunately, this study was unable to provide differential 
diagnoses of depression, anxiety and medical disorders. Even 
though BDI and STAI scores are accurate measures of depression 
and anxiety, only clinical interviewing is effective in diagnosing 
these disorders. With regard to medical disorders, individuals 
often have health problems that they are unaware of until they 
undergo appropriate physical and laboratory testing (e.g., diabe-
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Table 7—Unadjusted and Adjusted Means on the Beck Depression 
Inventory for Insomnia Status, Ethnicity, and Sex

   Unadjusted Adjusted**

  No. Mean (SD) Mean (SD)
Onset Insomnia 35 12.11 (9.59) 11.93 (7.52)
Maintenance Insomnia 51 11.90 (8.43) 12.73 (7.50)
Mixed Insomnia 24 10.50 (4.89) 10.64 (7.53)
Combined Insomnia  39 17.36 (9.79) 16.35* (7.58)

**Means with the following covariates in the model: apnea, cancer, 
diabetes, age, body mass index, and cigarette use.
*P < .05
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tes, cancer). However, this is one of the first studies to take into 
account known medical problems.
 The current study also did not obtain detailed sleep, medical, 
and psychiatric histories, making it impossible to determine if the 
symptoms of depression and anxiety or insomnia emerged first. 
Even if detailed histories had been obtained, due to the nature of 
epidemiology, a causative relationship could not have been estab-
lished. However, we believe that it is plausible that a reciprocal 
relationship exists between insomnia and these disorders. 
 The effects of insomnia on depression and anxiety can be de-
scribed by the diathesis-stress model.52 This model states that in-
dividuals are predisposed to develop certain diseases (e.g., anxiety 
or depression), and stress serves as a catalyst for the development 
of the disease. In such a model, the stress created by an episode of 
insomnia might exacerbate or instigate the development or recur-
rence of depression or anxiety. Significant time spent awake in 
bed in the dark might serve as a blank palette on which to paint 
remembrances of past failures or worrying about future disasters 
and the next day’s responsibilities, thus causing increases in de-
pression and anxiety. Conversely, the daytime ruminations typi-
cally associated with depression and anxiety (e.g., ruminations of 
past failures, depressing relationships, the next day’s responsibili-
ties, worrying about future disasters) likely spill over into the bed-
room at night, increasing mental and physiological arousal and, 
thus, inducing insomnia. 
 The results of this study show that there are clearly a large pro-
portion of people with insomnia who show clinically significant 
depression (20%) and anxiety (19.3%). Due to the possible re-
ciprocal relationship of these disorders, more effort needs to be 
focused on explicating the exact nature of the relationship and 
finding ways to intervene. One area of future research that is 
strongly needed is a prospective epidemiologic study of sleep, 
with adequate definitions of insomnia, as well as the documenta-
tion of psychological and medical disorders through structured 
psychological interviews, medical histories, physical examina-
tions, and laboratory testing. Although several prospective studies 
have been performed in this area (for a review, see reference 6), 
they all suffered from the same limitations of the cross-sectional 
studies described in the introduction. In addition, further studies 
need to be designed to determine the best method of treating these 
individuals, since they are generally excluded from current treat-
ment studies, but they obviously represent a large percentage of 
the sample of people with insomnia. Studies also should be under-
taken to determine what benefit it would be to specifically treat 
insomnia in patients with major depressive disorder to determine 
if this might improve depression response and relapse rates.
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