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Abstract
Although sleep complaints are common in depression and anxiety, there is little
agreement as to how they should be organized and assessed. It is also unclear whether
sleep complaints show specificity with certain disorders or if they are nofispe
symptoms. We examined the structure of sleep complaints and the relations of these
complaints to depression and anxiety in three samples: college students, olderradiults, a
psychiatric patients. Exploratory and confirmatory factor analysesatedi¢hat sleep
complaints consistently defined two distinct dimensions: Insomnia and Lassithde
Insomnia factor included indicators of early, middle, and late insomnia, aasyadior
sleep quality. The Lassitude factor included measures of hypersomniae fangl
sleepiness. Both factors were significantly related to symptoms ambdesyof
depression and anxiety. However, Lassitude was more strongly relayedpimss of
depression and anxiety than was Insomnia. In addition, Lassitude showed ispéxific
measures and diagnoses of depression compared to anxiety disorders. Tia#ygpecif
can be explained by Lassitude’s relation with negative and positive emotiphati of

which are components of depression.

Keywords: major depression, anxiety disorders, sleep, factor analysis
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The Two-Factor Structure of Sleep Complaints and
Its Relation to Depression and Anxiety

Sleep complaints are common in people with depression and anxiety disorders.
People with depression report difficulties falling asleep, nighttime arig morning
awakenings, oversleeping, and feelings of fatigue and sleepiness theraayt(Benca,
1996). The diagnostic criteria for depression include self-reported symptoms of
insomnia, hypersomnia (i.e., oversleeping), and fatigue (American Psychiatric
Association, 2000). Many anxiety disorders are also associated witlepetfad
symptoms of insomnia and fatigue, including generalized anxiety disorder)(GAD
posttraumatic stress disorder (PTSD), social phobia, and panic disorder &Wed06;
Papadimitriou & Linkowski, 2005). Despite the association of sleep complaints and
anxiety disorders, only two anxiety disorders actually have diagnosea&itibat involve
sleep-related symptoms. The diagnostic criteria for GAD include wlifés falling or
staying asleep; restless, unsatisfying sleep at night; and fatigung the day (American
Psychiatric Association, 2000). The criteria for PTSD include difficufadling or
staying asleep (American Psychiatric Association, 2000).

When looking at the relation of sleep complaints with depression and anxiety,
there is little agreement as to (a) which nighttime and daytime variabl@sortant to
measure and (b) how sleep complaints should be organized and assessed. For example, it
is unclear if daytime complaints (e.g., sleepiness, fatigue) and nighttm@aiots (e.g.,
insomnia, poor sleep quality) should be assessed separately or if they should be combined
into a single measure. Self-reported insomnia at night significantlgsdtaboth fatigue

and sleepiness during the day (Roberts, Roberts, & Chen, 2001; Theorell-Haglow,
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Lindberg, & Janson, 2006). Moreover, several questionnaires—including the Pittsburgh
Sleep Quality Index (PSQI; Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) and the
Insomnia Severity Index (ISI; Morin, 1993)—combine nighttime sleep complaidts a
daytime fatigue in a single total score.

Conversely, studies that have examined the structure of sleep complaints model
daytime and nighttime complaints separately. Cole et al. (2006) conductathedoify
factor analysis on the seven PSQI component scales and obtained threeSétprs:
Efficiency, Perceived Sleep Quality, and Daily Disturbances. On thedfdbisse
results, they suggest that using a single score from the PSQI ignoredltidemansional
nature of sleep complaints. Similarly, Watson et al. (2007) conducted factosemafy
sleep items in the process of creating a multidimensional inventory of deprassi
anxiety symptoms. They found that items referring to early, middle, and lateniasom
and poor sleep quality loaded onto a factor that subsequently became the Insafania s
whereas items referring to hypersomnia and fatigue loaded onto a sepet@téfat
became the Lassitude scale.

Although these studies suggest that two or three factors can be used to model
daytime and nighttime sleep complaints, they are limited in a number of whgsstudy
by Cole et al. (2006) relied on a single instrument, and as a result, each factor wa
defined by only two or three markers. The small number of scales definimfaetar,
combined with a relatively small sample sike«210), makes it less likely that this
structure will replicate and show stability across samples (Maa@allvVidaman, Zhang,

& Hong, 1999). The study by Watson et al. (2007) was primarily a scale development

project and was not designed to provide a definitive analysis of the structure of self-
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reported sleep problems. As a result, it did not include comprehensive measures of
daytime and nighttime complaints. Consequently, the primary goal of {es {sato
examine the structure of sleep complaints common to anxiety and depressiomancludi
insomnia, hypersomnia, sleepiness, and fatigue. We submitted multiple medsures
these nighttime and daytime sleep complaints to factor analysis so thatiege

factor structure would be overdetermined and less subject to sampling eacegNum

et al., 1999).

It is important to note that both age and patient status potentially may influence
the number of sleep dimensions that can be identified. Both daytime and nighttime sleep
complaints are associated with aging and mental illness (Benca, 199&n02a02). If
older adults and patients report a wider variety of sleep complaints than yadage
and non-patients, this potentially could allow more sleep dimensions to emerge in
structural analyses. As a result, the factor structures would not replozats groups
(O'Connor, 2002). In this paper, we report results from two studies; the first egamine
the structure of sleep complaints in college students and older adults, whersasand
tests the generalizability of these findings in a sample of psychoatipatients.

A second goal of this paper is to determine if daytime and nighttime sleep
complaints have differential relations with depression and anxiety. Although the
symptoms of insomnia and daytime fatigue are given equal weights in the dsagfnos
major depression and GAD, it is not clear that they are equally strongreafke
depression and anxiety. Moreover, it is unclear if sleep complaints showa@petofi
certain psychological disorders. This issue is complicated by the fadtehatrrent

diagnostic system results in high rates of comorbidity between the mood and anxiety
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disorders, particularly depression and GAD (Kessler, Chiu, Demler, & i&¥aR@05). It
has been suggested that the comorbidity between mood and anxiety disorders can be
accounted for by basic dimensions of temperament, especially Neurdtleigative
Emotionality (N/NE) and Extraversion/Positive Emotionality (E/PE)NEIis defined as
a tendency to experience negative emotions, whereas E/PE is defined aslpleasur
engagement with the environment.

In an early model, Watson, Clark, and Carey (1988) suggested that depression and
anxiety disorders share a component of general distress represented|bydigybf
N/NE. In addition, low levels of E/PE are specific to depression and distingérishit
the anxiety disorders. Clark and Watson (1991) subsequently expanded this scheme into
a “tripartite” model by positing a specific anxiety factor that igrelterized by
symptoms of physiological hyperarousal. These models have received sippog $
a number of studies; most notably, indicators of low E/PE are more strorajidréd
depression than to the anxiety disorders (although subsequent research also has
established a consistent link between low E/PE and social anxiety (see Cigskn\\&
Mineka, 1994; Mineka, Watson, & Clark, 1998; Watson, 2005; Watson et al., 1988).

The studies reported in this paper examine correlations between speeific sl
complaints and the temperament dimensions of N/NE and E/PE, as well as the
correlations between sleep complaints and measures of anxiety and depregspn. Sl
complaints that are exclusively related to N/NE can be considered nonspeauiitmss
of both anxiety and depression. In contrast, sleep complaints that als@tae telE/PE
can be expected to show stronger relations with depression than with the anxiety

disorders. Previous research suggests that self-reported fatigsteomger correlations
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with both N/NE and E/PE compared to self-reported insomnia, although the siggefica
of these differences has not been formally tested (Watson et al., 1988; Watsez, &a
Simms, 2005).
Study 1: Structural Analyses of Sleep Complaints in Students and Older Adults

In this study, we used structural analyses to determine the number and types of
distinct sleep complaints that can be measured in two separate samples:stotieges
and older adults. This study also examined how the sleep dimensions obtained in the
structural analyses relate to the temperament dimensions of N/NE andnd/RE a
measures of depression and anxiety. Based on the findings from previous studies, we
hypothesized that at least two dimensions of sleep complaints, Lassitus@mnadia,
would emerge in the college student sample and that Lassitude would show strong
associations with measures of both N/NE and E/PE. In addition, we expecteddeassi
to be related to depression and anxiety, but to show specificity with depression based on
its stronger links to E/PE.

For the older adult sample, there were several possible outcomes. First, as noted
previously, older adults may report a greater variety of sleep complaintgainager
adults, resulting in a more complex structure that goes beyond Insomnia aitadieass
Alternatively, older adults may have quantitatively but not qualitativelyreifitesleep
than younger adults, resulting in structural invariance across samples.

Method

Participants and Procedure

College student sampléhe participants were 349 undergraduate students (age

range = 18-30M = 19 years) enrolled in an introductory psychology course at a large,
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midwestern public university. After obtaining written informed consent, paatits
completed questionnaire packets in small group sessions. The sample consisted of 247
women and 101 men (one patrticipant did not report sex). The sample included 302
Whites (86.5%), 20 Asian Americans (5.7%), 11 African Americans (3.2%), and 16
participants (4.6%) whose racial status was either unknown or from anothergateg

Older adult sampleThis sample consisted of 213 older adults (age range 57-92,
M = 74 years) recruited at a local senior center. After hearing an exptaoathe
study, the participants were given questionnaire packets to complete at homermrnd ret
in a prepaid envelope. They were paid $15 on receipt of the packet. The sample
consisted of 141 women and 71 men (one participant did not report sex). It included 202
Whites (94.8%) and 11 participants (5.2%) whose racial status was either unknown or
from another category.

The following measures were completed by both the students and the older adults
unless otherwise indicated.
Temperament Measures

Positive and Negative Affect Schedule-Expanded Form (PANATeX)btain
measures of positive and negative affectivity, participants completed thalgénagt
form of the PANAS-X (Watson & Clark, 1994). The Positive and Negative Affed¢sc
had coefficient alphas of .87 (college students) and .89 (older adults) in our samples.

Big Five Inventory (BFL) Participants completed the BFI to obtain measures of
extraversion and neuroticism (John & Strivastava, 1999). Coefficient alphas for
Extraversion were .85 (college students) and .77 (older adults), whereas the

corresponding values for Neuroticism were .84 (college students) and .83a@ldis).
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Depression and Anxiety Measures

Overview. Participants completed multiple measures of depression and anxiety.
Several of these instruments, including the Beck Depression Inventory-HI(BEHck,
Steer, & Brown, 1996), PTSD Checklist-Civilian Version (PCL-C; Weathstz,
Herman, Huska, & Keane, 1993), and the Geriatric Depression Scale (G2Saye®t
al., 1982), contain items measuring sleep problems and fatigue. Total scores on these
instruments were calculated leaving out all sleep-related items in ordeoid inflating
correlations between depression/anxiety and sleep complaints due to overtambard.

BDI-Il. Depression scores were obtained from the BDI-II (Beck et al., 1996),
which had coefficient alphas of .90 (college students) and .92 (older adults) in our
samples.

GDS. Older adults completed the GDS (Yesavage et al., 1982). This scale has 30
true/false items that are specifically designed to measure depr@ssider adults; it had
a coefficient alpha of .93 in our sample.

Inventory of Depression and Anxiety Symptoms (IDA&RQ)ticipants also
completed the IDAS, a multi-dimensional measure of depression and anxiety that
contains 10 specific symptom scales and 2 broad scales of General Depression and
Dysphoria. We used an expanded version of the IDAS that contains 99 items; this
version includes the 12 standard IDAS scales plus several additional conshstaes
(see Watson et al., 2007, for more details). The Dysphoria scale was used sgra mea
of depression in this study because it does not contain items asking about sleepsproblem

or fatigue.
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Several specific IDAS scales also were assessed in this study-it€heRBanic
scale measures physiological responses associated with panic a&tgckdAy heart was
racing”). The 5-item Social Anxiety scale measures anxiety inp@tsonal situations
(e.g., “I felt self-conscious knowing that others were watching me”g 4Fhem
Traumatic Intrusions scale measures the extent to which people re-egperigaumatic
event, which is a symptom of PTSD (e.qg., “I had disturbing thoughts of something bad
that happened to me”). All of these IDAS scales had coefficient alphas of . gher hi
in both samples.

Beck Anxiety Inventory (BAIParticipants completed the BAI (Beck & Steer,
1990), which had coefficient alphas of .91 (college students) and .92 (older adults) in our
samples.

The Anxiety Sensitivity Index (ASTjhe ASI (Reiss, Peterson, Gursky, &
McNally, 1986) was used as a measure of how fearfully people respond to ansitts-re
symptoms. The ASI had coefficient alphas of .85 (college students) and .90 (older
adults) in our samples.

PCL-C. Students completed the PCL-C (Weathers et al., 1993), an instrument
that measures the 17 basic symptoms of PTSD. The scale had a coefipptiartfadl
in this sample.

Phobic Stimuli Response Scales (PSRE)dents also completed items from the
Social Fears scale of the PSRS (Cutshall & Watson, 2004). Coefficienfathis

scale was .87 in the student sample.
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Sleep Complaints Measures

IDAS. Participants completed a variety of sleep questionnaires in order to obtain
multiple markers of self-reported insomnia, hypersomnia, fatigue, and sleepifiest,
several scales from the IDAS were used to measure sleep complaint©AEhe
Insomnia scale asks questions about the extent to which respondents experienced long
sleep latency (e.g., “had trouble falling asleep”), awakenings durengight (e.qg.,

“woke up frequently during the night”), early morning awakenings (e.g., “woke up early
and couldn’t get back to sleep”), and poor sleep quality (e.g., “slept very pooriy2j. A
item Hypersomnia scale was used as a measure of oversleeping (egtptshauch at
times”; see Watson et al., 2007, Supplement G). The IDAS Lassitude scaleedas @as
measure of sleepiness and fatigue (e.g., “I felt exhausted,” “It toolo&édffort for me

to get going,” “I felt drowsy, sleepy”). One item on this scale overldpyth

Hypersomnia and was removed, making this a 5-item measure. These scales had
coefficient alphas of .80 or higher in our samples, with the exception of Hypersomnia
(.72 in college students, .79 in older adults).

PSQI. The PSQI (Buysse et al., 1989) was used to obtain information about both
nighttime and daytime complaints. The PSQI has seven components: subjeepve sle
quality, sleep latency, sleep duration, habitual sleep efficiency, sleep distesbase of
sleeping medication, and daytime dysfunction. The component scores have shown good
test-retest reliabilityré ranging from .65-.84) and have been shown to differentiate
groups of psychiatric and sleep disorders patients from control groups (Btigkse e

1989).
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Epworth Sleepiness Scale (ESSglf-reported sleepiness was measured using the
ESS (Johns, 1991), an 8-item questionnaire that asks participants to rate #mak gen
tendency to doze off during the day. The ESS had coefficient alphas of .70 (college
students) and .81 (older adults) in our samples.

Women'’s Health Initiative Insomnia Rating Scale (WHIIRSrticipants also
completed the WHIIRS (Levine et al., 2003), a 5-item scale measuringimigjisieep
complaints, including early, middle, and late insomnia. This scale had coefélpeas
of .82 (college students) and .79 (older adults) in our samples.

Sleep CalendarAll participants also completed a retrospective 7-day sleep
calendar. The purpose of this calendar was to obtain a more specific assessraept of sl
complaints. Although prospective sleep calendars have been shown to have good test-
retest reliability and convergent validity with questionnaire measurgs@&b complaints
(Manber et al., 2005; Monk et al., 1994), less is known about retrospective assessments
of specific sleep complaints. Monk et al. (2003) found that retrospective self-report
measures of bedtime, wake-up time, time awake during the night, and sleep \\enc
highly correlated with prospective diary ratings, wishranging from .79-.85. In the
current study, for each day over the previous week, participants estimagteche
during the day, sledatency(minutes until sleep onset), numberagiakeningsluring
the night, ananinutes awakduring the night.Sleepwas defined as the number of
minutes between bedtime and wake-time, minus sleep latency and minutes sgent awa
during the night.Late insomniavas calculated for people who reported waking up
earlier than they had planned and was defined as the number of minutes between actual

wake up time and planned wake up time. Each variable was averaged across the 7 days.
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On the sleep calendars, participants were asked to rate their overaliflevel
fatigueeach day over the past week, from 0 (very energetic) to 100 (very fatigued).
Participants were also asked to rate thigep qualityfor each day over the past week,
ranging from very poor to excellent, with higher numbers representing poapr sle
quality.

Results and Discussion
Preliminary Analyses

Tables 1-2 present the means and standard deviations for all measuresaas well
the range of possible scores for the questionnaire measures. We also éxhenine
convergent and discriminant validity of the sleep questionnaire and caleralar thet
two samples. Table 3 reports the correlations between the IDAS Insomniassiidide
scales and the sleep calendar variables in the college students and olderladult
noteworthy that the overall pattern of the correlations is very similar isttickent and
older adult samples, suggesting that the measures generally are gperétersame way
in these two groups.

In terms of convergent validity, the IDAS scales were significaetbted to their
sleep calendar counterparts in both samples. For instance, IDAS Insomstaongs/
related to poor sleep quality in both the college students38) and older adults €
.68). To test discriminant validity, we determined whether measures of tke sam
construct (e.g., IDAS Insomnia and calendar measures of insomnia) eufrelaite
highly than measures of different constructs (e.g., IDAS Insomnia agnldealmeasures
of lassitude). After transforming the correlations to Fishettscorrect for non-normal

distributions (Fisher, 1921), the average convergent correlations for insomnipddgre
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and |.49] in the student and older adult samples, respectively, whereas the avera
discriminant correlations were |.14| and |.22|, respectively. The averaggent
correlations for lassitude were |.30| and |.42|, respectively, whkeecagarage
discriminant correlations were |.16| and |.29|, respectively.

In addition, we conducted significance tests using the Williams moduficafi
the Hotelling test for dependent correlations (Kenny, 1987), comparing cenverg
correlations to the discriminant correlations in the same row or column. Qvérall
these 64 comparisons (71.9%) were significant at p < .05, 1-tailed, which offexg str
evidence of discriminant validity. Given these findings, it appears acceptalise the
calendar and questionnaire measures to model sleep complaints in both the students and
older adults.
Structure of Sleep Complaints

To determine the number of distinct dimensions of sleep complaints that can be
identified in students, the sleep variables in this sample were submitted ipalriactor
analyses with promax rotation. We used an oblique rotation in order to model the
moderate correlation that has been obtained between measures of lassitudenameé ins
in the past (Watson et al., in press). The prior communality estimate walsiteaising
squared multiple correlations (SMCs). The goal in these analyses wasati ther
greatest number of factors that were interpretable and distinct from athenin
addition, we employed several procedures for determining the optimal numbeood fact
to extract, including scree tests and parallel analysis (Floyd & Widlabh385; Russell,

2002). In parallel analysis, the observed eigenvalues are compared with theleggenva
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of random sets of data that incorporate characteristics of the actuahdataethod is
thought to be more objective than scree tests (O'Connor, 2000).

Our analyses revealed the presence of a large and relatively brimaicbfasteep
complaints, which was defined by the majority of sleep measures and accouri@&&for
of the common variance. In the next step, we extracted two clear, wekdédictors
representing Insomnia and Lassitude. These two factors jointly accoun83¥%6a@f the
common variance. They were moderately correlated-att0. When examining the
eigenvalues (the eigenvalues of the first four unrotated factors were 5.61, 1.60, .84 and
.61), the scree plot leveled off after the second factor, suggesting that two &aettivs
minimum number of factors to retain. Parallel analysis indicated that thenorax
number of factors to retain was three. However, when a third factor wagecktiawas
defined by a subset of insomnia measures (e.g., sleep latency, sleep durafion, slee
efficiency), and half of these variables had loadings above .30 on the original iasomni
factor. Given that the three-factor model involved considerable overlap among the
factors and was not readily interpretable, we report results on the two-faadel.
Table 4 shows the factor loadings in the student sample. Variables that loaded highly on
the Insomnia factor include measures of insomnia, poor sleep quality, longesérey |
and minutes awake at night. In contrast, the Lassitude factor was definedhbyras of
fatigue, sleepiness, and hypersomnia.

Next, we conducted identical analyses using the older adult data. Once &gain, w
extracted a large, non-specific factor of sleep complaints that accoan&t¥ of the
common variance. In the next step, we extracted two factors of Insomnia anddeass

which jointly accounted for 77% of the common variance in this sample and were
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moderately correlated,= .43. In older adults, the eigenvalues of the first four unrotated
factors were 6.92, 1.84, 1.01 and .89 and the scree plot leveled off after the second factor.
Parallel analysis suggested that four factors were the maximum numbetoos taat

could be extracted. Accordingly, we next extracted a third and a fourth factorhifthe t
factor contained a subset of insomnia variables (e.g., sleep latency, minkis latea
insomnia) that differed from the variables that defined the third factor in thenstude

sample. The fourth factor represented a subset of lassitude variables. asere w
considerable overlap among factors in both the three- and four-factor models. titive

the three- and four-factor models are uninterpretable and do not replicatesacngéss,

we retained the two-factor model.

Table 4 shows the factor loadings for the older adults. These analyseby/strong
resembled the student results and revealed the same basic structure. Bpedifica
20 analyzed variables, 11 had loadings of |.30| or greater on Insomnia in both samples,
and another 6 had loadings of |.30| and greater on Lassitude in both samples. oim, additi
one variable (PSQI sleep disturbances) split and had high loadings on both factobhs in ea
solution. Finally, PSQI sleeping medication consistently had low loadings on both
factors.

To compare the factor structure across samples more formally, we computed
congruence coefficients (Gorsuch, 1983; O'Connor, 2002). Congruence coefficients are
computed by summing the product of the factor loadings on factors from two different
samples. This number is divided by the square root of the product of the sums of the
squared factor loadings within each sample. Coefficients greater than @artiat

the factor replicates across samples. We obtained congruence coeftitiéitéor
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Insomnia and .95 for Lassitude, establishing that the same basic dimensioep of sle
complaints are observed in college students and older adults.
Group Differences on Measures of Lassitude and Insomnia

In order to examine differences between the two age groups on measures of sleep
complaints, we combined the data from the two samples. Next, in order to put all of the
sleep variables on the same metric, we standardized them in this combined sample.
Finally, we created factor-based scales. That is, variables that loadedeob&ss$itude
factor were added together for a total Lassitude score, and varialliestlead onto the
Insomnia factor were summed to create a total Insomnia score ljeighetep calendar
variable reverse keyed). PSQI sleeping medication and sleep disturbaneawotv
included since they did not consistently load on a single factor. We calculated
independent samplégests to examine differences between the two age groups on these
two scales. College students had significantly higher scores on Lass#ua&6,p <
.01), whereas older adults had significantly higher scores on Insomiad.87,p < .01).
To examine effect sizes, we computed Cohdr{8Gohen, 1988), which represents the
standardized difference between the group means. The results indicated nféstitm e
sizes for Lassitudead(= .47) and Insomnial(= -.27). Thus, insomnia problems appear to
increase with age, whereas lassitude complaints are more common in yousg Adul
discussed earlier, however, the same two-factor structure of sleep cimptaerged in
both age groups, suggesting that younger and older adults have quantitative and not

qualitative differences in self-reported sleep.
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Relations of Sleep Complaints and Temperament

We next calculated correlations between sleep complaints and the terapera
dimensions of N/NE and E/PE using regression-based factor scores on thelbamsd
Insomnia factors in each sample. Factor scores are weighted scoreshfardevidual
on each factor. They are obtained by multiplying the individual’'s standard@ohse
on each variable by the corresponding factor scoring (i.e., regression) aight
summing across variables. We also compared differences in the comsefat
Insomnia and Lassitude. In these analyses, and all other analyses involving niepende
correlations, we used the Williams modification of the Hotelling test fordwrrelations
involving a common variable (Kenny, 1987).

Table 5 shows that the strongest correlations are between measures ohtl/NE a
Lassitude, withrs ranging from .43-.48 in the students and from .56-.59 in the older
adults. The next highest correlations were between measures of E/PE atudié.ads
contrast, Insomnia does not show correlations above |.29| and |.37| with anyrnempera
measure in the students and older adults, respectively. Consistent with our predirctions
7 out of 8 comparisons, Lassitude showed significantly stronger correlations with
measures of temperament than did Insomnp<atO5, 1-tailed. The only exception was
BFI Extraversion in the student sample.

As discussed earlier, based on its strong relation with N/NE, we would expect
Lassitude to be more strongly related to both depression and anxiety than Insomnia. |
addition, we would expect Lassitude to show greater specificity to depressitmitiue
stronger relation with E/PE. Conversely, Insomnia should show weaker, nonspecific

correlations with depression and anxiety.
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Relation of Sleep Complaints to Depression and Anxiety Symptoms

Table 5 also presents the correlations between the regressiondiseddores
for Insomnia and Lassitude and measures of depression and anxiety in both sdngples.
noteworthy that in both samples, compared to Insomnia, the Lassitude factor had
significantly stronger correlations with measures of anxiety and depnesOverall,
Lassitude had a significantly stronger correlation than did Insomnia in 14 of the 17
individual comparisons (see Table 5).

We also examined whether Lassitude and Insomnia correlated differetfitly wi
various types of depression and anxiety symptoms. After Fishegasformations
(Fisher, 1921), the average correlation between depression measuresséndd ass
.67 in students and .69 in older adults. Conversely, the average correlation between
anxiety measures and Lassitude was .47 in students and .53 in older adults. In addition,
Lassitude had significantly stronger correlations with measures afsseqn than with
measures of anxiety in 25 of 29 individual comparisong,<at05, 1-tailed. Across both
samples, Lassitude showed specificity to depression versus anxiety symgmms (
panic, traumatic intrusions, social anxiety).

In contrast to Lassitude, Insomnia had more moderate, nonspecific correlations
with measures of depression and anxiety. The average correlation betwesssidapr
measures and Insomnia was .44 in students and .43 in older adults. The average
correlation between anxiety measures and Insomnia was .33 in both the stndents a
older adults. Insomnia had significantly stronger correlations with meastre
depression than with measures of anxiety in 18 out of 29 individual comparisprs, at

.05, 1-tailed. Thus in 62% of the comparisons, Insomnia showed specificity to
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depression; in contrast, Lassitude showed specificity to depression in 86% of the
comparisons.
Study 2: Structural Analyses of Sleep Complaints in Psychiatric Patients

In Study 1, we obtained two highly replicable dimensions of sleep complaints
from samples of college students and older adults. To determine whether tukse res
further replicate in clinical samples, a second study was conducted on a sahdér
measures with psychiatric outpatients using confirmatory factor analylore
specifically, we conducted confirmatory factor analysis on a subset of 266 pHti&int
completed many of the same sleep measures used in Study 1. As noted previously,
patients may report a greater variety of sleep complaints than non-pagieatsng in a
more complex structure that goes beyond Insomnia and Lassitude. Alterngiatedpgts
may have quantitatively but not qualitatively different sleep than non-patieatsting
in structural invariance across samples.

In this regard, O’Connor (2002) found structural invariance of psychopathology
measures across clinical and non-clinical samples, suggesting thadldannples have
more severe symptoms, but not qualitatively different symptoms. Therefore, it was
hypothesized that a two-factor structure of sleep complaints would fit the elhta w
Based on the results of Study 1, we also hypothesized that Lassitude would show stronge
relations to measures of N/NE and E/PE compared to Insomnia. We expassédde
to be more strongly related to both depression and anxiety than Insomnia, although we

also expected Lassitude to show greater specificity to depression.
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Method

Participants and Procedure

The patrticipants were 657 psychiatric patients (age range = N3-832.2
years) recruited from the local Community Mental Health Center and yiocbiRsYy
Outpatient Clinic at a university hospital as part of a larger, ongoing stadign® who
were interested in participating came to the lab and were paid $50 to complete the
guestionnaires and interviews. The sample consisted of 425 women and 228 men (four
participants did not report sex). It included 589 Whites (89.6%), 13 African Americans
(2.0%), 10 native Americans (1.5%). 9 Asian Americans (1.4%), 16 multiracial
participants (2.4%), and 20 respondents (3.0%) whose racial status was either unknown
or from another category.

Various subgroups of these patients were assessed on different sets ofsneasure
Consequently, we subsequently report results based on data from 266 (confirmatory

factor analysis), 565 (questionnaire analyses), and 604 (interview angigtsen)s.

Interview Measures

Structured Clinical Interview for DSM-IV (SCID-IVRarticipants were
interviewed using the SCID-1V (First, Spitzer, Gibbon, & Williams, 1997). The
interviewers were trained staff members who had masters’ leirehtyan
clinical/counseling psychology or public health. The diagnoses obtained from the mood
and anxiety disorders modules of the SCID-1V included major depression (MDD), GAD,
panic disorder, PTSD, and social phobia. To assess interrater reliabilitytettveews
were audiotaped and 76 of them were scored independently by a second interviewer

(because of audiotape problems, the adtuanged from 74 to 76 across various
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disorders). Good to excellent interrater reliability was found for MBB (95), social
phobia & = .87), PTSD« = .86), panic disordek(= .84), and GAD« = .70)
(Cicchetti, 1994).

Clinician Rating version of the IDAS (IDAS-CH)articipants also were
interviewed using the IDAS-CR (Watson et al., in press). The IDAS-@Rists of a
series of ratings representing each of the standard IDAS scales,ngdiidiinsomnia
and Lassitude scales. Ratings are made on a 3-point aloaén{, subthreshold,
presen). In order to make these ratings, the clinicians asked a standard initial probe
guestion, as well as several standard follow up questions, for each symptom. In addition,
the clinicians were free to ask additional questions to ensure the individual degeive
proper rating on the dimension. To assess inter-rater reliability, interwieres
audiotaped and 76 of them were scored independently by a second interviewer (due to
audiotape problem$ys ranged from 75-76). Intraclass correlations ranged from .74
(Well-Being) to .99 (Appetite Gain), with a mean value of .90 and a median value of .89.
Intraclass correlations in this range indicate good to excellent interefitdbility (see
Cicchetti, 1994).
Questionnaires

In addition to the interviews, the participants completed many of the same self
report measures that were described earlier in Study 1. As before, toésl sn these
instruments were calculated leaving out all sleep-related items intordeoid inflating
correlations between depression/anxiety and sleep complaints due to overtampery.
Specifically, they again were assessed on the PANAS-X Positive and Nebfitioe

scale$ (coefficient alphas = .90 in this sample) and the BFI Extraversion and
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Neuroticism scales (coefficient alphas ranged from .82-.83 in this samplégip@ats
completed the BDI-II (coefficient alpha = .93 in this sample) and BAI (mefit alpha

= .94 in this sample). Participants also completed the same IDAS scalas Gsedy 1
(coefficient alphas were all above .80 in this sample), as well as the PSiaIS-8acs
scale (coefficient alpha = .88 in this sample). Finally, a subgroup of 266 parscipant
completed the PSQI.

As would be expected, the patients had higher symptom scores than both the older
adults and college students examined in Study 1. Effect sizes, calculagdaben’'d
(Cohen, 1988), ranged from .23 to 1.21 across the various measures. Specifically, the
average BDI-II score for patients was 17.78 (standard deviation = 11.66), wisich wa
higher than studentsl &€ .74) and older adultsl & .94). The average BAI score for
patients was 17.47 (standard deviation = 13.24), which was higher than stdder&Z)
and older adultsd(= .71). The average IDAS Lassitude score for patients was 14.62
(standard deviation = 5.09), which was higher than studeénts25) and older adultsl (
=.96). The average IDAS Insomnia score for patients was 15.89 (standard deviation =
6.73), which was higher than studerds=(.33) and older adultsl € .55).

Results and Discussion
Structure of Sleep Complaints

In previous analyses, two basic dimensions of sleep complaints emerged:
Insomnia and Lassitude. To determine if this structure replicates in @Bichatients,
guestionnaire and interview measures of sleep complaints were submitted toatomfir
factor analyses; these analyses were restricted to the 266 patsicifeo completed the

PSQI. Two models were compared in these analyses: 1) a model with one cotdent fac
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in which all sleep complaints loaded onto a single dimension of general sleepintnpla
and 2) a model consisting of two content factors, one of which was defined by measures
of insomnia and the other of which was defined by measures of lassitude. Measures of
lassitude in this sample included the IDAS Lassitude and Hypersomnia doalE3AS-
CR Lassitude scale, and PSQI daytime dysfunction. Measures of insomndedthe
IDAS Insomnia scale, the IDAS-CR Insomnia scale, and the remainingdé8onent
scores. We initially fit the models without specifying method factors; howeegher
model provided an excellent fit to the data. Consequently, following the recommended
procedure in analyses of multitrait-multimethod data (e.g., Byrne, 1994peuedied
two method factors and obtained a better fit. One method factor was defined by the
IDAS questionnaire and interview scales, and the other was defined by all the PSQ
component scores.

These analyses were conducted using EQS (Bentler & Wu, 1995) and were tested
using covariance matrices and the maximum-likelihood estimation methodwd@he t
content factors in the second model were allowed to be correlated givendbeate
correlations between the Insomnia and Lassitude factors that were obtaStedy 1.
The method factors were constrained to be uncorrelated with each other and with the
content factors. Six different fit indices were used to evaluate thesdsmiodkriding the
overall modekz, the Bentler-Bonett normed fit index (NFI), the comparative fit index
(CFI), the goodness-of-fit index (GFl), the standardized root-mean-sqsateale
(SRMR), and the root-mean-square error of approximation (RMSEA). Inajgefiteis
considered acceptable if NFI, CFI, and GFI are .90 or greater and SRMR and RMSEA

are .10 or less (Finch & West, 1997; Hu & Bentler, 1998). However, more stringent
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cutoffs for these indices have been recommended, including values of .95 for CFl, .08 for
SRMR, and .06 for RMSEA (Hu & Bentler, 1999). In these analyses, we consider NFlI,
CFl, and GFI values of .90 or greater to reflect an adequate fit and values of .95 or
greater to reflect an excellent fit. Similarly, SRMR and RMSEA vatdie$0 or less are
interpreted as representing an adequate fit and values of .06 or less represamaient

fit.

Table 6 reports the fit indices for both models. The first model with one content
factor provided an adequate fit to the data. In contrast, the second modelavith tw
content factors generally provided an excellent fit to the data. CFI ando®+I
exceeded .95, whereas SRMR and RMSEA were less than .06. Although the NFI was
lower than the CFl and GFI (.940), it still indicated an adequate fit. In additien, it i
important to note that the second model fit the data significantly better tharsthe
model[y? diff (1) = 35.42,p < .001]. Finally, although the correlation between the two
sleep factors was substantial (.65), it was not high enough to indicate a sestdaspn
differentiating these dimensions from one another. The factor loadings foraiséetp
factors were consistently high and are reported in Table 7, along witbettiaeds for the
two method factors. The Insomnia factor is defined by questionnaire and interview
measures of insomnia (e.g., poor sleep quality, short sleep duration), whessagleas
defined by questionnaire and interview measures of hypersomnia and fatiguse. T
consistent with the findings in Study 1, daytime and nighttime sleep complamktsec

distinguished from one another.



Sleep Complaints 26

Relation of Sleep Complaints and Temperament

To replicate the analyses conducted in Study 1, we performed an exploratory
factor analysis on the reduced set of sleep measures that had been completed by a
majority of the patients; this consisted of the IDAS Insomnia, Lassitutle an
Hypersomnia scales, as well as the IDAS-CR Insomnia and Lassitlds.stVe again
obtained two distinct factors of Insomnia and Lassitude and used regression-bemsed fa
scores to correlate these factors with measures of temperament. Bhetioos between
these sleep factors and temperament are reported in Table 8. As in Study 1, thetstronge
correlations were between N/NE and Lassitude, vattanging from .43-.48. Insomnia
showed generally weaker correlations with temperament measuregudeassd
significantly higher correlations with the PANAS-X scales compavddgomnia at p <
.05, 1-tailed. Although BFI Neuroticism and Extraversion followed this samerpatier
differences were not statistically significant. Once again, thisrpaifecorrelations
would lead to the prediction that Lassitude is more strongly related to depression and
anxiety compared to Insomnia. It also leads to the hypothesis that Lassitadre
specific to depression, a disorder that is characterized by both high leveNE&Nd
low levels of E/PE.
Relation of Sleep Complaints to Depression and Anxiety

Table 8 presents the correlations between the regression-based factofacore
Lassitude and Insomnia and the measures of depression and anxiety symptoms.
Although Lassitude did not show significantly higher correlations with measures of
anxiety compared to Insomnia, it was significantly more stronglyect® measures of

depression than was Insomnia (see Table 8). As in Study 1, we examined whether
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Lassitude and Insomnia correlated differently with various types of depnesnd
anxiety symptoms. After Fishergransformations (Fisher, 1921), Lassitude had
average correlations of .60 with the depression measures and .41 with the anxiety
measures. In addition, Lassitude had significantly stronger correlatidnsn@asures of
depression than with measures of anxiety in all 10 individual comparis@ns,.@b, 1-
tailed. Combining these findings with the results from Study 1, it appears tsatuide
shows specificity to depression symptoms.

We next examined whether Insomnia shows the same degree of specificity to
depression as Lassitude. Insomnia had average correlations of .49 with dssidapr
measures and .39 with the anxiety measures. Insomnia had significantlgsstrong
correlations with measures of depression than with measures of anxiety in 8 out of 10
individual comparisons, @< .05, 1-tailed, which is slightly less than the corresponding
comparisons with Lassitude. Across Study 1 and Study 2, the data suggestdimetid
is relatively nonspecific (26 of 39 significant comparisons, or 66.7%) in comparifon wi
Lassitude (35 of 39 significant comparisons, or 89.7%), although these findings are less
robust in the patient sample than in the student and older adult samples.

In order to examine the differential relations of sleep complaints adisxgslers,
we calculated point-biserial correlations between SCID-1V diagnosefiardsomnia
and Lassitude factors, which are presented in Table 9; in these analyses ediageos
scored as 0 = absent, 1 = present, so that positive correlations indicateltbasbages
on a factor are associated with an increased likelihood of receiving the diagnosis

Paralleling the self-report data, Lassitude was significantly stooagly related

to MDD (r = .43) compared to Insomnia£ .36; see Table 9). However, Lassitude did
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not have stronger correlations with the anxiety disorders diagnssesifjed from .18 to
.28; mearr = .22) than did Insomniag ranged from .15 to .26; mear .23); in fact,
Insomnia had nonsignificantly higher correlations with both GAD and PTSD than did
Lassitude. Examining the correlations between Lassitude and the diggm@$esnd
that Lassitude was more highly correlated with MDD than with all anxlistyrder
diagnoses at p < .01, 1-tailed. However, Insomnia was also more highly comeatated
MDD than with all anxiety disorder diagnoses at p<.05, 1-tailed. Overall, these dat
provide mixed support for our hypotheses. Most notably, consistent with prediction,
Lassitude is more strongly related to MDD than is Insomnia, but there istemsys
difference in the strength of their associations with the anxiety disorders.
General Discussion

Using structural analyses, we obtained two clear, replicable dimensionf of se
reported sleep complaints: Insomnia and Lassitude. Insomnia representsiproble
sleeping at night, including long sleep latency, awakenings at night, waking upl{oo ea
in the morning, poor sleep quality, and short sleep duration. The second factor,
Lassitude, represents a combination of oversleeping and feelings of fatdyue a
sleepiness. Although many instruments combine sleep complaints of insomnia and
lassitude into a total score, they can be modeled as separate dimensionsotiigt are
moderately correlated. Information may be lost by calculating a totahma score that
combines nighttime and daytime complaints. Further evidence for viewing Iresanmuhi
Lassitude as separate constructs comes from the confirmatory faalysisin Study 2,
in which a model with two content factors of Insomnia and Lassitude fit the data

significantly better than a model with one content factor of general sleqgasots.
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It is noteworthy that neither age nor mental health status influencesnienaf
basic dimensions of sleep complaints. The two-factor structure of sleep complaint
presented in this paper is robust and replicates across three samples. Althdigjhate
find qualitative differences in sleep complaints across samples, we did fdehegiof
guantitative differences. In Study 1, older adults reported higher levelairnire
whereas students reported higher levels of lassitude. In Study 2, patiertescrépyiver
levels of many symptoms, including lassitude and insomnia, compared to non-patient
samples.

In addition to determining the structure of self-reported sleep complaintsf one
the main goals of this paper was to determine if sleep complaints show sfyetafici
certain psychological disorders. We examined the associations of sleejioctsnpith
the temperament dimensions of N/NE and E/PE to determine if insomnia and lassitude
are nonspecific symptoms of both depression and anxiety, or if they are symptoms
specific to depression. In all three samples, N/NE is more strongly reddtedditude
than to Insomnia. E/PE is also more strongly negatively related tougessitan to
Insomnia, although these correlations are weaker than the correlations with TS,
Lassitude is both a marker of both general distress (N/NE) and anhedonia (ENE). G
its relation with N/NE, we would expect Lassitude to be more strongledetat
measures of anxiety and depression than Insomnia. In addition, Lassitude should show
greater specificity to depression than to anxiety as a result of it®mehdath E/PE.

These predictions generally were supported by the pattern of correlationsrbetwe
sleep complaints and measures of depression and anxiety. As expecteddéassi

more strongly correlated with measures of both depression and anxiety than was
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Insomnia in the student and older adult samples. In patients, Lassitude was mghg stron
correlated with measures and diagnoses of depression than was Insomnia;rémecdgfe
on anxiety were non-significant. In all three samples, Lassitude washighly
correlated with measures of depression than with measures of anxiety disohaer
addition, Lassitude was more strongly related to a diagnosis of major sleprémn to
diagnoses of various anxiety disorders, including panic disorder, GAD, PTSh@ald s
phobia. Conversely, Insomnia showed a tendency to have more nonspecific associations
with self-report and interview measures of depression and anxiety, palyicultne
student and older adult samples. The literature examining the overlap of sleepictzmpl
and psychopathology tends to focus on insomnia complaints; however, the results of
these studies suggest that lassitude actually may be a more informatptersyioecause
of its greater diagnostic specificity.
Directions for Future Research

Although sleep complaints are frequently evaluated in medical and psychiatric
patients, very little research is devoted to the structure of these complairg findings
presented in this paper demonstrate that the two-factor structure of stegpiots is
highly robust and replicates well across samples. Our structural analysase that
Insomnia and Lassitude are distinct constructs and should be evaluated indepenaently. |
future research, it will be important to examine the structure of sleepaiotspn
additional populations with self-reported insomnia and lassitude symptoms, including
medical patients and patients diagnosed with sleep disorders. In addition, it will be
necessary for future studies to determine if objective sleep disturbancespood to the

two-factor structure of sleep complaints reported in this paper. Although studees ha



Sleep Complaints 31

shown that sleep complaints are not equivalent to objective sleep disturbances
(Argyropoulos et al., 2003; Tsuchiyama, Nagayama, Kudo, Kojima, & Yamada, 2003), it
is possible that certain objective sleep variables are related to the @telpiots of

lassitude and insomnia. Several studies have examined the structure of obleepve
disturbances (Buysse et al., 1998; Tucker, Dinges, & Van Dongen, 2007), and it would be
interesting to examine how these structures map onto the two-factoursdratsleep
complaints discussed in this paper.

The studies reported in this paper were limited to measures of sleep complaints
commonly seen in depression and anxiety disorders, including insomnia, poor sleep
quality, hypersomnia, fatigue, and sleepiness. As such, the two-factor ohdasbmnia
and Lassitude is directly relevant to anxiety and depression. Howeveikalystat
other forms of psychopathology involve additional sleep complaints. For example,
unusual sleep experiences—such as nightmares and hallucinations beforedkdépg a
and waking up—are significantly related to measures of dissociation aadtgplyi
(Fassler, Knox, & Lynn, 2006; Giesbrecht & Merckelbach, 2004; Watson, 2001, 2003).
Additional research is needed to see if unusual sleep experiences can be nsoaeled a
third factor, in addition to Insomnia and Lassitude. In preliminary analysdsawee
found evidence for a more elaborated hierarchical structure of sleep comphathis;
scheme, specific sleep complaints tend to cluster under three higher otdes ¢4
Insomnia, Lassitude, and Unusual Sleep Experiences (e.g., narcolepsy symptoms,
nightmares). Although much work clearly remains to be done, we believe the results of

our two studies provide a solid foundation for future research on the structure of sleep
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complaints. We hope that our findings stimulate further examination of the nature and

structure of this important domain of human functioning.



Sleep Complaints 33

References

American Psychiatric Association. (200D)jagnostic and statistical manual of mental
disorders(text revision ed.). Washington, DC: Author.

Argyropoulos, S. V., Hicks, J. A., Nash, J. R., Bell, C. J., Rich, A. S., Nutt, D. J., et al.
(2003). Correlation of subjective and objective sleep measurements at different
stages of the treatment of depressisychiatry Research, 12079-190.

Beck, A. T., & Steer, R. A. (1990Beck Anxiety Inventory manu&an Antonio, TX:
Psychological Corporation.

Beck, A. T., Steer, R. A., & Brown, G. K. (199@®eck Depression Inventory manual
(2nd ed.). San Antonio, TX: Psychological Corporation.

Benca, R. M. (1996). Sleep in psychiatric disord®iesurologic Clinics, 14739-764.

Bentler, P. M., & Wu, E. J. C. (1998QS for Macintosh user's guidencino, CA:
Mulitvariate Software.

Buysse, D. J., Hall, M., Tu, X. M., Land, S., Houck, P. R., Cherry, C. R, et al. (1998).
Latent structure of EEG sleep variables in depressed and control subjects:
Descriptions and clinical correlatddsychiatry Research, 7205-122.

Buysse, D. J., Reynolds, C. F., 3rd, Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989).
The Pittsburgh Sleep Quality Index: A new instrument for psychiatricipeac
and researctPsychiatry Research, 2893-213.

Byrne, B. M. (1994)Structural equation modeling with EQS and EQS/Windows

Thousand Oaks, CA: Sage.



Sleep Complaints 34

Cicchetti, D. V. (1994). Guidelines, criteria, and rules of thumb for evaluating normed
and standardized assessment instruments in psyché&sggshological
Assessment, @84-290.

Clark, L. A., & Watson, D. (1991). Tripartite model of anxiety and depression:
Psychometric evidence and taxonomic implicatidesirnal of Abnormal
Psychology, 100816-336.

Clark, L. A., Watson, D., & Mineka, S. (1994). Temperament, personality, and the mood
and anxiety disorderdournal of Abnormal Psychology, 1,0803-116.

Cohen, J. (1988%tatistical power analysis for the behavioral scien@msl ed.). New
York: Academic Press.

Cole, J. C., Motivala, S. J., Buysse, D. J., Oxman, M. N., Levin, M. J., & Irwin, M. R.
(2006). Validation of a 3-factor scoring model for the Pittsburgh sleep quality
index in older adultsSleep, 29112-116.

Cutshall, C., & Watson, D. (2004). The Phobic Stimuli Response Scales: A new self-
report measure of feaBehaviour Research and Therapy, 4293-1201.

Fassler, O., Knox, J., & Lynn, S. J. (2006). The lowa Sleep Experiences Survey:
Hypnotizability, absorption, and dissociatiétersonality and Individual
Differences, 4,1675-684.

Finch, J. F., & West, S. G. (1997). The investigation of personality structurestiStéti
models.Journal of Research in Personality,,3139-485.

First, M. B., Spitzer, R. L., Gibbon, M., & Williams, J. B. W. (199uctured Clinical
Interview for DSM-IV Axis | Disorders-Patient Edition (SCID-I/Rew York:

Biometrics Research, New York State Psychiatric Institute.



Sleep Complaints 35

Fisher, R. A. (1921). On the probable error of a coefficient of correlation deduced from
small sampleMetron, 1, 3-32.

Floyd, F. J., & Widaman, K. F. (1995). Factor analysis in the development and
refinement of clinical assessment instrumelRsy.chological Assessment,ZB6-
299.

Giesbrecht, T., & Merckelbach, H. (2004). Subjective sleep experiencesaee ttel
dissociationPersonality and Individual Differences, ,3[341-1345.

Gorsuch, R. L. (1983Factor analysig2nd ed.). Hillsdale, NJ: Erlbaum.

Hu, L., & Bentler, P. M. (1998). Fit indices in covariance structure modeling:t&égsi
to underparameterized model misspecificatlsychological Methods, 324-
453.

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covarianagcsiire
analysis: Conventional criteria versus new alternatiSesictural Equation
Modeling, 6 1-55.

John, O. P., & Strivastava, S. (1999). The Big Five trait taxonomy: History,
measurement, and theoretical perspectives. In L. Pervin & O. P. John (Eds.),
Handbook of personality: Theory and resea2hd ed., pp. 102-138). New York,
NY: Guilford.

Johns, M. W. (1991). A new method for measuring daytime sleepiness: The Epworth
Sleepiness Scal8leep, 14540-545.

Kenny, D. A. (1987)Statistics for the social and behavioral sciendsston: Little,

Brown.



Sleep Complaints 36

Kessler, R. C., Chiu, W. T., Demler, O., & Walters, E. E. (2005). Prevalence, severity,
and comorbidity of 12-month DSM-IV disorders in the National Comorbidity
Survey ReplicationArchives of General Psychiatry, 6217-627.

Levine, D. W., Kripke, D. F., Kaplan, R. M., Lewis, M. A., Naughton, M. J., Bowen, D.
J., et al. (2003). Reliability and validity of the Women's Health Initiative
Insomnia Rating Scal®sychological Assessment, 137-148.

MacCallum, R. C., Widaman, K. F., Zhang, S., & Hong, S. (1999). Sample size in factor
analysisPsychological Methods, 84-99.

Manber, R., Blasey, C., Arnow, B., Markowitz, J. C., Thase, M. E., Rush, A. J., et al.
(2005). Assessing insomnia severity in depression: Comparison of depression
rating scales and sleep diaridsurnal of Psychiatric Research, ,3881-488.

Mellman, T. A. (2006). Sleep and anxiety disord@sychiatric Clinics of North
America, 291047-1058.

Mineka, S., Watson, D., & Clark, L. A. (1998). Comorbidity of anxiety and unipolar
mood disordersAnnual Review of Psychology,,8¥7-412.

Monk, T. H., Buysse, D. J., Kennedy, K. S., Potts, J. M., DeGrazia, J. M., & Miewald, J.
M. (2003). Measuring sleep habits without using a diary: The Sleep Timing
QuestionnaireSleep, 26208-212.

Monk, T. H., Reynolds, C. F., 3rd, Kupfer, D. J., Buysse, D. J., Coble, P. A., Hayes, A.
J., etal. (1994). The Pittsburgh Sleep Didgurnal of Sleep Research,13L1-

120.
Morin, C. M. (1993)Insomnia: Psychological assessment and managemNent York:

Guilford Press.



Sleep Complaints 37

O'Connor, B. P. (2000). SPSS and SAS programs for determining the number of
components using parallel analysis and Velicer's MAP Bettavior Research
Methods, Instruments & Computers, 396-402.

O'Connor, B. P. (2002). The search for dimensional structure differences between
normality and abnormality: A statistical review of published data on personali
and psychopathologyournal of Personality and Social Psychology, 832-982.

Ohayon, M. M. (2002). Epidemiology of insomnia: What we know and what we still
need to learrSleep Medicine Reviews, %7-111.

Papadimitriou, G. N., & Linkowski, P. (2005). Sleep disturbance in anxiety disorders.
International Review of Psychiatry, 1729-236.

Reiss, S., Peterson, R. A., Gursky, D. M., & McNally, R. J. (1986). Anxiety sensitivity,
anxiety frequency and the predictions of fearfulnBshaviour Research and
Therapy, 241-8.

Roberts, R. E., Roberts, C. R., & Chen, I. G. (2001). Functioning of adolescents with
symptoms of disturbed sleejpurnal of Youth and Adolescence, 3€a18.

Russell, D. W. (2002). In search of underlying dimensions:The use (and abuse) of factor
analysis in Personality and Social Psychology Bull&ersonality and Social
Psychology Bulletin, 281629-1646.

Theorell-Haglow, J., Lindberg, E., & Janson, C. (2006). What are the important risk
factors for daytime sleepiness and fatigue in won&dae@p, 29751-757.

Tsuchiyama, K., Nagayama, H., Kudo, K., Kojima, K., & Yamada, K. (2003).
Discrepancy between subjective and objective sleep in patients with depression.

Psychiatry and Clinical Neurosciences, 259-264.



Sleep Complaints 38

Tucker, A. M., Dinges, D. F., & Van Dongen, H. P. (2007). Trait interindividual
differences in the sleep physiology of healthy young adidistnal of Sleep
Research, 1,6170-180.

Watson, D. (2001). Dissociations of the night: Individual differences in sledpédela
experiences and their relation to dissociation and schizalgpynal of
Abnormal Psychology, 11626-535.

Watson, D. (2003). To dream, perchance to remember: Individual differences in dream
recall.Personality and Individual Differences, 3@271-1286.

Watson, D. (2005). Rethinking the mood and anxiety disorders: A quantitative
hierarchical model for DSM-\dournal of Abnormal Psychology, 1,1322-536.

Watson, D., & Clark, L. A. (1994he PANAS-X: Manual for the Positive and Negative
Affect Schedule-Expanded Farbnpublished manuscript. University of lowa,
lowa City.

Watson, D., Clark, L. A., & Carey, G. (1988). Positive and negative affectivity and their
relation to anxiety and depressive disorddesirnal of Abnormal Psychology, 97
346-353.

Watson, D., Gamez, W., & Simms, L. J. (2005). Basic dimensions of temperament and
their relation to anxiety and depression: A symptom-based perspdctiveal of
Research in Personality, 396-66.

Watson, D., O'Hara, M. W., Chmielewski, M., McDade-Montez, E. A., Koffel, E.,
Naragon, K., et al. (in press). Further validation of the IDAS: Evidence of
convergent, discriminant, criterion and incremental validigychological

Assessment



Sleep Complaints 39

Watson, D., O'Hara, M. W., Simms, L. J., Kotov, R., Chmielewski, M., McDade-Montez,
E. A, etal. (2007). Development and validation of the Inventory of Depression
and Anxiety Symptoms (IDASPsychological Assessment, P%3-268.

Weathers, F. W., Litz, B. T., Herman, D. S., Huska, J. A., & Keane, T. M. (1993,
October).The PTSD Checklist (PCL): Reliability, validity, and diagnostic utility.
Paper presented at the annual meeting of the International Societydorali@
Stress Studies, San Antonio, TX.

Yesavage, J. A., Brink, T. L., Rose, T. L., Lum, O., Huang, V., Adey, M., et al. (1982).
Development and validation of a geriatric depression screening scale: A

preliminary reportJournal of Psychiatric Research, ,137-49.



Sleep Complaints 40

Author Notes

Erin Koffel and David Watson, Department of Psychology, University of lowa.

We thank Lee Anna Clark, Michael W. O’Hara and Jenny Gringer Richards for
their help in the preparation of this manuscript. This research was supported y part b
NIMH Grant R0O1-MH068472 to David Watson.

Correspondence should be sent to Erin Koffel, Department of Psychology, E11
Seashore Hall, University of lowa, lowa City, IA, 52242-1407. Electronic mayl be

sent toerin-koffel@uiowa.edu




Sleep Complaints 41

Footnote
! Some patients received instructions to rate the extent to which they Gefesial
various emotions (as in Study 1), whereas others were asked to rate théoexteah
they felt various emotions during the last week. We conducted separate aftalgsesh
subgroup and found very similar patterns of correlations. We therefore averaged these
results and report weighted mean correlations between the sleep factdrs BANNRAS-

X scales in Table 8.
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Table 1
Mean Scores (SD) for Measures of Temperament, Depression, and Anxiety (Study 1)

Measure ;ﬁgi%?s Older Adults Psganngiéall
Temperament Scales

PANAS-X Positive Affect  32.67 (6.50) 34.13 (6.89) 10-50
PANAS-X Negative Affect 20.85 (6.55) 17.06 (6.03) 10-50
BFI Extraversion 26.37 (6.34) 25.76 (5.92) 8-40
BFI Neuroticism 24.00 (6.34) 19.96 (7.04) 8-40
Depression Scales

IDAS Dysphoria 22.19 (7.48) 17.69 (7.39) 9-45
BDI-II 9.58 (7.78) 6.71 (7.64) 0-54
GDS - 6.81 (6.92) 0-29
Anxiety Scales

IDAS Panic 12.62 (4.58) 11.22 (3.91) 8-40
IDAS Social Anxiety 9.26 (3.88) 7.21 (2.95) 5-25
IDAS Traumatic Intrusions 6.98 (3.33) 5.83 (2.67) 4-20
BAI 10.31 (9.51) 8.31 (9.12) 0-63
ASI 14.85 (8.94) 15.64 (10.64) 0-64
PCL-C 28.61 (10.61) L 16-80
PSRS Social Fears 26.96 (6.37) " 11-44

Note. n = 349 (college students), 213 (older adults). PANAS-X = Positive and Negative
Affect Schedule-Expanded Form. BFI = Big Five Inventory. IDAS = Inverdbry
Depression and Anxiety Symptoms. BDI-II = Beck Depression Inventor§DS =

Geriatric Depression Scale. BAI = Beck Anxiety Inventory. ASInxi@ty Sensitivity
Index. PCL-C = PTSD Checklist-Civilian Version. PSRS = Phobic Stimgp&ese

Scales.
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Mean Scores (SD) for Sleep Measures (Study 1)

College Potential

Students Older Adults Range
Questionnaires
IDAS Insomnia 13.75 (5.42) 12.22 (5.34) 6-30
IDAS Hypersomnia 4.23 (2.31) 3.13 (1.75) 2-10
IDAS Lassitude 13.35 (4.78) 9.47 (4.09) 5-25
PSQI 6.36 (3.23) 6.51 (4.01) 0-21
ESS 8.99 (3.67) 7.79 (4.37) 0-24
WHIIRS 7.52 (4.33) 7.65 (4.56) 0-20

Sleep Calendar

Nap

Latency
Awakenings
Minutes Awake
Sleep

Late Insomnia
Fatigue

Poor Sleep Quality

27.83 (35.95)
27.32 (20.56)
.99 (.96)

9.24 (13.67)
449.77 (63.67)
10.70 (18.86)
41.10 (15.05)

2.64 (.67)

28.54 (33.95)
31.12 (35.08)
2.01 (1.13)
27.63 (30.76)
416.99 (84.25)
26.10 (34.61)
39.89 (21.50)

2.51 (.79)

Note. n = 349 (college students), 213 (older adults). IDAS = Inventory of Depression
and Anxiety Symptoms. PSQI = Pittsburgh Sleep Quality Index. ESS = tfpwor
Sleepiness Scale. WHIIRS = Women’s Health Initiative Insomniang&cale.
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Table 3

Correlations Between Calendar and Questionnaire Measures of Sleep Complaints

(Study 1)

IDAS Insomnia IDAS Lassitude
St S
Poor Sleep Quality 58 68 .31 43
Minutes Awake A7 52 14 .20
Awakenings 45 .36 .20 .26
Latency .38 52 13 31
Sleep -31 -41 -.14 -.19
Late Insomnia .23 41 -.03 31
Fatigue 21 28 34 53
Nap .07 15 26 .30

Note.n = 349 (college students), 213 (older adults). Convergent correlations are
highlighted. IDAS = Inventory of Depression and Anxiety Symptoms.
Correlations of |.12| and greater are significapt<t05, 2-tailed for college students.

Correlations of |.15| and greater are significapt<«t05, 2-tailed for older adults.
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Table 4

Factor Structure of Sleep Measures in College Students and Older Adults (Study 1)

Factor | Factor Il
Scales/Calendar Data (Insomnia) (Lassitude)
College Students  Older Adults College Stsle Older Adults
WHIIRS 0.84 0.77 0.01 0.11
PSQI Sleep Latency 0.72 0.76 -0.05 -0.06
SC Latency 0.72 0.74 -0.18 -0.01
IDAS Insomnia 0.71 0.78 0.16 0.13
SC Minutes Awake 0.71 0.71 -0.14 -0.03
PSQI Poor Sleep Quality 0.70 0.77 0.20 0.12
SC Poor Sleep Quality 0.65 0.74 0.16 0.16
SC Awakenings 0.56 0.27 0.02 0.22
PSQI Poor Sleep Efficiency 0.51 0.69 -0.09 0.01
PSQI Short Sleep Duration 0.48 0.77 0.04 -0.12
SC Sleep -0.42 -0.68 0.03 0.18
SC Late Insomnia 0.39 0.40 -0.21 -0.01
PSQI Sleep Disturbances 0.38 0.26 0.27 0.33
PSQI Sleeping Medication 0.26 0.22 0.12 0.14
IDAS Lassitude 0.06 0.10 0.75 0.76
PSQI Daytime Dysfunction 0.04 0.00 0.58 0.69
ESS -0.10 -0.07 0.57 0.55
IDAS Hypersomnia -0.14 -0.11 0.55 0.69
SC Nap -0.11 0.01 0.41 0.52
SC Fatigue 0.11 0.01 0.35 0.53

Note.n = 349 (college students), 213 (older adults). Factor loadings of |.30| and greater
are highlighted. WHIIRS = Women’s Health Initiative Insomnia RatindeSdaSQI =
Pittsburgh Sleep Quality Index. SC = Sleep Calendar. IDAS = Inventorypoég&ston

and Anxiety Symptoms. ESS = Epworth Sleepiness Scale.
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Correlations of Lassitude and Insomnia Factors with Temperament, Depression, and

Anxiety (Study 1)
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Lassitude Insomnia

Measure College Older College Older

Students Adults Students Adults
Temperament Scales
PANAS-X Negative Affect 48 .56 27 .37
BFI Neuroticism 43 .59 .29 37
PANAS-X Positive Affect -.30 -.53 -.19 -.24
BFI Extraversion -.16 -.34 -12 -.13
Depression Scales
IDAS Dysphoria .69 72 45 41
BDI-I .64 .67 42 A7
GDS L 67 L 41
Anxiety Scales
PCL-C 57 L 40 .
IDAS Panic .55 .63 .36 .36
BAI 51 .65 .33 43
ASI 46 41 .28 24
IDAS Social Anxiety 44 40 31 300
IDAS Traumatic Intrusions 42 .50 .36" .33
PSRS Social Fears 34 : 25"

Note.n = 349 (college students), 213 (older adults). Within a row and sample,
correlations differ from one anothgr € .05, 1-tailed), unless marked with the same
superscript. PANAS-X = Positive and Negative Affect Schedule-Expanded FiFl =
Big Five Inventory. IDAS = Inventory of Depression and Anxiety Symptoms.-IBBI
Beck Depression Inventory-Il. GDS = Geriatric Depression Scale. PEBRTSD
Checklist-Civilian Version. BAI = Beck Anxiety Inventory. ASI = Anxiebgnsitivity
Index. PSRS = Phobic Stimuli Response Scales.

Correlations of |.12| and greater are significapt<t05, 2-tailed for college students.
Correlations of |.15| and greater are significapt<t05, 2-tailed for older adults.
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Table 6

Fit Indices for Models of Sleep Complaints (Study 2)

Model df v NFI CFI GFlI SRMR RMSEA

One
content 42 111.52 912 942 .937 .065 .079
factor

Two
content 41 76.10 .940 971 .956 .054 .057
factors

Note.n = 266. df = degrees of freedom. NFI = normed fit index. CFl = comparative fit
index. GFI = goodness-of-fit index. SRMR = standardized root-mean-sqsateale

RMSEA = root-mean-square error of approximation.
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Table 7

Factor Structure of Sleep Measures in Patients (Study 2)

Content Content Method Method
Scales Factor | Factor Il Factor | Factor Il
(Insomnia) (Lassitude) (IDAS) (PSQI
IDAS Insomnia .83 .00 -.14 .00
PSQI Poor Sleep Quality .81 .00 .00 .16
IDAS-CR Insomnia .66 .00 -31 .00
PSQI Short Sleep Duration .64 .00 .00 49
PSQI Sleep Latency .64 .00 .00 -.04
PSQI Poor Sleep Efficiency .56 .00 .00 42
PSQI Sleep Disturbances .53 .00 .00 -.05
PSQI Sleeping Medication .39 .00 .00 -11
IDAS Lassitude .00 .88 .36 .00
PSQI Daytime Dysfunction .00 .63 .00 -.10
IDAS-CR Lassitude .00 .62 A7 .00
IDAS Hypersomnia .00 32 .68 .00

Note.n= 266. Factor loadings of |.30| and greater are highlighted. IDAS = Inventory of
Depression and Anxiety Symptoms. PSQI = Pittsburgh Sleep Quality Inde)>s-ab

= Clinician Rating version of the IDAS.
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Table 8
Correlations of Lassitude and Insomnia Factors with Temperament, Depression, and

Anxiety (Study 2)

Measure Lassitude Insomnia

Temperament Scales

PANAS-X Negative Affect 48 41
BFI Neuroticism 43 392
PANAS-X Positive Affect -.35 -.25
BFI Extraversion -.20 -.16°

Depression Scales
IDAS Dysphoria .64 .52
BDI-II .55 45

Anxiety Scales

IDAS Panic 49 452
BAI 452 46°
IDAS Social Anxiety 44 .39°
IDAS Traumatic Intrusions 37 37°
PSRS Social Fears .29 278

Note.n =565. All correlations are significant@k .01. Within a row, correlations
differ from one anothemp(< .05, 1-tailed), unless marked with the same superscript.
PANAS-X = Positive and Negative Affect Schedule-Expanded Form. BFyFBe
Inventory. IDAS = Inventory of Depression and Anxiety Symptoms. BDI-1l ekBe
Depression Inventory-ll. BAI = Beck Anxiety Inventory. PSRS = Phobm8ii

Response Scales.
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Table 9
Correlations of Lassitude and Insomnia Factors with Diagnoses of Depression and

Anxiety Disorders (Study 2)

Diagnosis Lassitude Insomnia
MDD 43 .36
Panic disorder 28 .26
GAD 212 .26%
PTSD 20 .26°
Social phobia 18 152

Note.n=604. All correlations are significant@k .01. Within a row, correlations
differ from one anothemp(< .05, 1-tailed), unless marked with the same superscript.
MDD = major depression. GAD = generalized anxiety disorder. PTSD rgasthtic

stress disorder.



