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ABSTRACT

The Role Of Nocturnal Cognitive Arousal In The Complaint Of
Insomnia Among Older Adults

Iris Alapin

Sleep disruptions and complaints of insomnia are prevalent among older adults.
However, despite the physiological changes in sleep patterns that accompany aging, not
all older adults complain of problematic sleep. Recent conceptualizations implicate
cognitive hyperarousal in the etiology and maintenance of insomnia and suggest that
negative cognitive activity acts as mediator between personality factors and negative
affect on the one hand, and insomnia complaints and poor daytime functioning on the
other.

The present study examined nocturnal sleep parameters, daytime functioning and
psychological adjustment in relation to nocturnal cognitive activity and experienced
sleep quality, both cross sectionally (N=183) and longitudinally (N=91), in four groups
of older adults: good and poor sleepers with high and low cognitive arousal. In Phase 1,
the objectives were to compare the characteristics of seniors who reported sleeping well
and poorly and to evaluate the role of nocturnal cognitive arousal in the complaint of
poor sleep. The goals of Phase 2 were to assess changes in sleep quality over a 2-year
period and to identify factors of vulnerability and resilience to the development /
maintenance of insomnia components among older adults. Results indicated that when
sleep quality was controlled for, individuals with higher nocturnal cognitive arousal were
less well psychologically adjusted and displayed more neurotic and worrying personality

characteristics than individuals with low cognitive arousal. Over a 2-year period 78% of



participants maintained the same sleep status category. Of those who changed most
improved. Overall, the findings of this investigation argue against the direct role of
nocturnal cognitive arousal for onset and/or maintenance of insomnia among older
adults. Rather, the data suggest that cognitive arousal is part of the psychological

complex associated with the insomnia complaint.
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The Role Of Nocturnal Cognitive Arousal In The Complaint Of Insomnia
Among Older Adults

Increases in sleep disturbances with age have been reported in cross-sectional studies of
a variety of populations. Indeed, sleep disruptions may be inevitable as people age.
However, not all older adults with problems falling asleep at night or nocturnal or early
morning awakenings complain of problematic sleep. It is often assumed that sleep
disorders develop as a consequence of increasing age in older adults. Yet, recent
longitudinal studies suggest that insomnia may actually peak around 60 years of age, and
in fact, in older poor sleepers, some studies have shown that sleep quality can even
spontaneously improve over time. Psychological adjustment, cognitive arousal and
negative thoughts also have been implicated in the etiology and maintenance of insomnia
complaints. The goals of this research are twofold: (1) to examine nocturnal sleep
parameters, daytime functioning and psychological adjustment in relation to nocturnal
cognitive activity and experienced sleep quality and (2) to identify nocturnal,
psychological, and personality variables associated with “vulnerability” and “resilience”
for developing sleep complaints among older women and men over a two-year period.
This research has implications for determining how poor sleep can be improved and how
good sleep may be preserved in older individuals.
Sleep and Aging

Older individuals experience a variety of sleep and wakefulness changes that are
all in the direction of impaired sleep (Morin, 1993). Indeed, numerous studies using
physiological measurements including the electroencephalogram (EEG) huve

demonstrated age related changes in the continuity, duration and depth of sleep in older



adults. Compared to the sleep of younger individuals, the sleep of older aduits is
characterized by more frequent shifts from one stage to another and more frequent intra-
sleep arousals (e.g., Bosseli, Parrino, Smerieri, & Terzano, 1998). Both of these events
result in more broken sleep and are likely to be rated as poor in quality (cf., Morgan, in
press). Short periods of EEG awakenings during sleep are normal at any age but tend to
become more numerous and of longer duration in later life (e.g., Webb, 1982). In
addition to the more conventionally recorded EEG arousals, transient arousals, consisting
of 2 to 15 seconds of alpha activity, have also been observed in the sleeping EEG of
elderly adults (Carskadon, Brown, & Dement, 1982). As noted by Morgan (in press),
transient arousals have not been associated with behavioral awakening, however these
episodes of alpha activity are positively related to daytime sleepiness.

As frequency and duration of wakefulness increase with age, the total sleep time
and sleep efficiency (total sleep time/ total time spent in bed) of older individuals
diminish. The most consistently replicated age related structural change within non rapid
eye movement (NREM) sleep is the progressive reduction in EEG slow waves
(associated with stages 3 and 4) and, for a significant proportion of individuals, the
complete disappearance of stage 4 sleep (e.g., Nielson, Nordhus, & Kvale, 1998).
Finally, with regards to depth of sleep, it appears that with advancing age, the quality and
the quantity of deep sleep diminish. Indeed, older adults experience not only less slow
wave sleep but also an increase in stage 1 and 2 sleep, which are, respectively, associated
with light sleep and drowsiness. Hence, the structural sleep of elderly individuals tends

to be lighter than that of younger adults.



Gender Differences

Collectively, documented changes in the structure of sleep are consistent with
subjective reports of older individuals in community surveys (for a review, see Floyd,
Medler, Ager, & Janisse, 2000). Interestingly, while EEG studies indicate that it is men
who experience greater deterioration in sleep architecture, with less slow wave sleep and
more stage | sleep, epidemiological studies tend to show that it is women who are more
likely to report sleep deficiencies in old age (Foley, Monjan, Brown, Simonsick,
Wallace, & Blazer, 1995; Morgan, Dallosso, Ebrahim, Arie, & Fentem, 1988; Rediehs,
Reis, & Creason, 1990; Schechtman, Kutner, Wallace, Buchner, & Ory, 1997, Weyerer
& Dilling, 1991). For instance, in a meta-analysis of 27 studies of sleep characteristics,
differences were found between men and women over 58 such that women had longer
sleep latencies than men and reported more frequent awakenings after sleep onset.
However, no gender differences between older men and women were found in total
nighttime sleep (Rediehs et al., 1990).

At present the reasons for the discrepancies between objective measurements and
subjective reports of men and women are not clearly understood. Although it has been
suggested that cultural influences or the willingness of women to discuss their symptoms
and problems more readily than men may underlie these results (Morgan, in press).
Possibly gender differences in sleep perception and the effects of sleep disruption on
mood, make women more sensitive to sleep quality and sleep loss (Hoch, Buysse, Monk,

& Reynolds, 1992). The present study is designed to explore these possibilities.



Definition of Insomnia

Poor Sleep Versus [nsomnia

The failure to use a uniform definition of insomnia across studies and the almost
universal lack of research attention to the distress component of insomnia has
contributed to the confounding of poor sleep and the complaint of insomnia in older
adults (Fichten, Libman, Bailes, & Alapin, in press). Most older adults, including those
who call themselves good sleepers wake up at least once during the night (Libman, Creti,
Amsel, Brender, & Fichten, 1997). Clearly, the experience of sleep disruption which is
not accompanied by distress cannot be categorized as a complaint of insomnia. The
three popular classification systems for sleep disorder: the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV: American Psychological Association, 1994), the
International Classification of Sleep Disorders (ICSD; American Sleep Disorder
Association, 1990) and the International Classification Of Diseases (ICD-10: World
Health Organization, 1992), differ not only in the categories they use but also in the
diagnostic criteria used to define insomnia (Edinger, Fins, Goeke, McMillan, Gersh,
Krystal, & McCall, 1996). For example, while both the DSM-IV and the ICD-10 include
a criterion of distress related to the sleep problem as a central feature of primary
insomnia, the [CSD does not include this criterion.

The most popular research definition of insomnia involves 30 minutes of
unwanted wake time at least 3 nights per week with problem duration of at least 6
months; the distress component is not usually included. Despite the physiological
changes in sleep patterns that accompany aging, not all older individuals complain of

impaired sleep (Dement, Miles, & Carskadon, 1982; Libman et al., 1997; Monjan, 1990).



As discussed by Morgan (in press), structural changes affect most aging individuals, yet
only a fraction of older individuals complain of unsatisfactory sleep quality. Itis
therefore reasonable to conclude that increasing age per se is not sufficient for
developing insomnia (Morgan, in press, p.11). Available evidence on older adults
supports Morgan’s (in press) conclusion. For example, while increases in sleep
disturbance with age have been identified in non-elderly samples (Janson, Gislason,
DeBacker, Plashke, Bjornsson, Hetta, Kristbjarnason, Vermaire, & Boman, 1995;
Weyerer & Dilling, 1991), some investigations suggest that rather than accelerating after
63, insomnia problems seem to peak earlier - in the 50 to 60 age group (Mellinger,
Balter, & Uhlenhuth, 1985). Similarly, epidemiological studies of older individuals have
demonstrated that when health problems were controlled for in longitudinal studies,
insomnia complaints generally showed no age related increases (Bliwise, King, Harris, &
Haskell. 1992; Foley, Monjan, Brown, Simonsick, Wallace, & Blazer, 1995; Hoch, Dew,
Reynolds, Monk, Buysse, Houck, Machen, & Kupfer, 1994; Monjan & Foley, 1995). In
addition, cross-sectional and longitudinal studies which have examined well functioning
older adults, demonstrated exceptionally low levels of sleep complaints (Morgan, Healey
& Healey 1989). Similarly, other studies of sleep patterns in aging populations have
found that when older individuals were divided into “young old” and “old old”
categories, sleep quality did not decline with age (e.g., Frisoni, De Leo, Rozzini,
Bernardini, Della Buono, & Trabucchi, 1993; Gislason, Reynisdottir, Kristbjamarson, &
Benediktsdottir, 1993; Hoch et al., 1994; Kronholm & Hyyppa, 1985; Libman, Fichten,
Weinstein, Tagalakis, Amsel, Brender, & Creti, 1998). When older subjects are divided

into good and poor sleeper categories, some longitudinal studies have even suggested



that sleep quality can improve over time (Libman et al., 1998; Mellinger et al., 1985;
Mendelson, 1995; Monjan & Foley, 1995; Morgan et al., 1989). Such findings indicate
that insomnia does not necessarily develop as a consequence of increasing age, per se, in
older adults. They also highlight the lack of differentiation in the literature of disrupted
sleep and insomnia complaint.

Daytime Functioning.

Insomnia is defined not only in terms of nocturnal sleep / wake parameters such
as total sleep time, total wake time, or sleep efficiency but also in terms of presumed
daytime consequences of poor sleep (DSM-IV: American Psychological Association,
1994; ICSD: American Sleep Disorder Association, 1990; ICD-10: World Health
Organization, 1992). People who complain of difficulties falling or remaining asleep
during the night often complain of being more impaired in their functioning during the
day. For example, they report feeling sleepy and tired during the day, unrefreshed upon
awakening as well as having difficulties with memory and concentration (Alapin,
Fichten, Bailes, & Libman, 1998; Chambers & Keller, 1993; Hauri & Fisher, 1986;
Zammit, 1988).

In spite of the ubiquity of self reported complaints about daytime impairments in
individuals with insomnia, studies have generally failed to find significant differences
between people with insomnia and normal controls on behavioral measures of daytime
performance and functioning (e.g., Alapin, 1996; Lichstein, Wilson, Noe, Aguillard, &
Bellur, 1994; Riedel & Lichstein, in press). Moreover, correlations between self-reports
of feeling sleepy and tired and behavioral measures of these constructs (for example, the

Multiple Sleep Latency Test) are generally small and non significant (Johnson, Freeman,



Spinweber, & Gomez, 1991; Seidel, Ball, Cohen, Patterson, Yost, & Dement, 1984).
This lack of consistency between subjective and behavioral measures of daytime
functioning has led some investigators to posit, “that the secondary symptoms reported
by patients with insomnia are probably not related to sleep per se” (Bonnet & Arand,
1998, p.359). Self-reports of poor daytime functioning however are related to distress
about insomnia and to poor scores on psychological adjustment measures (Chambers &
Kim. 1993: Fichten, Creti, Amsel, Brender, Weinstein, & Libman, 1995; Fichten,
Libman, Creti, Amsel, Tagalakis, & Brender, 1998). Chambers and Kim (1993)
examined the role of state and trait anxiety in insomnia and daytime restedness over one
week. Among both good and poor sleepers, there was a significant negative correlation
between intrusive thoughts at bedtime and restedness on the following day. In fact, in
this study, reports of intrusive thoughts and daytime restedness were significantly related
even when total sleep time was controlled for in both groups.

Reports such as these have lead some researchers to conclude that the daytime
fatigue and sleepiness commonly attributed to poor sleep or to sleep deprivation by
patients with insomnia may be more strongly associated with psychological variables and
personality characteristics (e.g., a general tendency to complain of somatic distress) than
to nocturnal sleep quality (e.g., Chambers & Keller, 1993). Another possible explanation
is that subjectively experienced daytime performance and behavioral aspects of these
constructs may, in fact, not be controlled by the same physiological mechanisms.
Prevalence and Incidence of Insomnia

Psychophysiological changes associated with aging resemble the pattern seen in

non-elderly people with insomnia (Engle-Friedman & Bootzin, 1981). Such changes



may predispose older individuals to perceive themselves as suffering from insomnia
(Fichten et al., 1995). Notably, throughout the prevalence / incidence literature, the
distinction between sleep disruption (poor sleep) and sleep complaint (insomnia) is
unclear. Nevertheless, as adults age, difficulties in initiating and maintaining sleep
become a frequent health concern. While 5 % of the general population complains of
insomnia, this estimate rises to 30-60% in adults over the age of 60 (Ancoli-Israel &
Roth, 1999; Chen & Foley, 1994; Mellinger et al., 1985; Morgan, in press). Estimates of
occasional insomnia in the older population have been as high as 73% (Frisoni et al.,
1993). While problems falling asleep tend to predominate among younger and middle-
aged individuals, sleep maintenance and terminal insomnia (characterized by early
morning awakenings) are the most frequently reported types of sleep complaints among
older adults (Brabbins, Dewey, Copeland, Davidson, McWilliam, Saunders, Sharma, &
Sullivan, 1993; Floyd et al., 2000; Foley et al., 1995).

Epidemiological studies have consistently shown that sleep dissatisfaction is
more common among women than men (e.g., Ohayon, Caulet, & Guilleminault, 1997).
As noted previously, whether this finding results from a fundamental difference in sleep
perception of men and women or whether it reflects differences in the propensity to
express complaints remains undetermined.

In contrast to the abundance of prevalence data available, information about the
incidence of insomnia (i.e., the rate at which new cases occur) among older adults is
more scarce (Morgan, in press). Thus, it is possible that the available statistics reflect the
chronicity of sleep complaints rather than the rate at which new sleep difficulties

develop. Additionally, a variety of other changes occur with age, and factors such as



deteriorating health, high rates of sleep apnea and restless legs syndrome / periodic limb
movements in sleep, or the adverse effects of many prescription and over-the-counter
drugs may be confounding the findings (e.g., Libman, Creti, Levy, Brender, & Fichten,
1997).

Estimates of the incidence of insomnia indicate a clear though somewhat modest
increase of insomnia with age, with estimates of incidence rising from 5.7% among 18-
25 year olds to 7.3% among individuals 65 years and over (e.g., Ford & Kamerow,
1989). Such findings suggest that insomnia present in later life does not necessarily
originate in later life, and that many younger and middle-aged adults suffering from
difficulties initiating or maintaining sleep may continue to report such difficulties in old
age (Morgan, in press).

In a recent longitudinal epidemiological study of 6,800 older adults, Foley,
Monjan. Simonsick, Wallace, and Blazer (1999) found that 15% of individuals without
insomnia at baseline developed symptoms over three years, suggesting a yearly
incidence rate of 5% in this cohort of older persons. In addition, the authors found that
approximately 15% of those with insomnia resolved their symptoms each year.
Estimates of incidence and remission rates of insomnia in older individuals, such as
those presented above, may provide a more accurate portrayal of the development and
maintenance of sleeping difficulties in later life and seem to indicate that the aging
process, per se, may be related to changes in sleep parameters but does not cause
insomnia. One of the objectives of this research is to explore characteristics associated

with the improvement as well as the deterioration of sleep and insomnia in older adults.



Etiology of Insomnia

Lifestyle and Sleep.

It is well documented that pain, medical and psychiatric illness, and drug side
effects all affect sleep adversely in older adults (e.g., Foley et al., 1995; Morgan et al.,
1988; Habte-Gabr, Wallace, Colsher, Hulbert, White, & Smith, 1991). In fact, medical
problems, medications, irregular schedules permitted by retirement, napping, early
bedtimes, long periods of time spent in bed, and unrealistic expectations about sleep
needs, erroneous beliefs about how well same age peers sleep, as well as life stress and
mood disturbances have all been cited as possible causes of insomnia in older adults
(Morin, Kowatch, Barry, & Walton, 1993; Buysse, Browman, Monk, Reynolds,
Fasiczka. & Kupfer, 1992; Prinz, Vitiello, Raskind, & Thorpy, 1990).

[n terms of lifestyle practices however, there is a surprising lack of confirmatory
data. Recent studies demonstrate that when daytime activities and lifestyle practices are
examined. older individuals complaining of insomnia do not differ from non-

complaining older individuals. Fichten and her colleagues (Fichten et al., 1995) found

10

that poor sleepers were surprisingly optimistic about how their sleep compared to that of

others their age. Poor sleepers did not differ from good sleepers in terms of schedule,
such as their meal times or the time they went to bed and got up in the morning. Good
sieepers napped as frequently as poor sleepers. Similarly, studies comparing coffee or
alcohol consumption between good and poor sleepers during nocturnal awakenings
indicate no significant differences between the groups (Adam, Tomeney, & Oswald,
1986; Gourash Bliwise, 1992; Libman et al., 1998; Morgan et al., 1989). Aspects of

lifestyle, such as the diversity of activities engaged in during the day or the perceptions
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about how fully one’s time is occupied does not distinguish poor sleepers from good
sleepers.

Similarly, exposure to stressful events was found to be comparable between the
two groups (Fichten et al., 1995; Friedman, Brooks, Bliwise, Yesavage, & Wicks, 1995).
In the Friedman et al. (1995) study, good and poor sleepers did not differ in terms of life
stress; however, within the group of poor sleepers, those with higher life stress had
greater difficulty falling asleep and more early morning awakening than did poor
sleepers with lower life stresses. There was no association between life stress and any
sleep measure for good sleepers.

Psychological Adjustment.

Diagnosable psychiatric conditions such as major depression and anxiety
disorders are well known to be associated with insomnia (e.g.. Ford & Kamerow, 1989:
Henderson, Jorm. Scott, Mackinnon, Christensen & Korten, 19935; Kales, Caldwell,
Preston, Healey, & Kales, 1976; Morgan & Clarke, 1997; Ohayon, Caulet, Philip,
Guilleminault, & Priest, 1997; Fuller, Waters, Binks, & Anderson, 1997). Other
psychological factors too have been found to be important. Indeed, the vast literature on
personality and psychological adjustment in young and middle aged individuals with
sleep problems (e.g., Dorsey & Bootzin, 1997; Fuller et al., 1997; Hirshkowitz,
Hamilton, Rando, Bellamy, Williams, & Karacan, 1990; Lundh, Broman, & Hetta, 1995)
and the growing literature on older adults (e.g., Brabbins et al., 1993; Fichten et al.,
1993; Frisoni et al., 1993; Gourash Bliwise, 1992; Morin & Gramling, 1989) with

insomnia have been remarkably consistent.
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On measures of personality such as the MMPI, researchers have found that
people with insomnia show higher numbers of elevated scales than controls. The most
consistent elevations have been on the Depression, Hysteria, Hypochondriasis, and
Psychastenia scales (e.g., Beutler, Thornsby, & Karacan, 1978; Freedman & Sattler,
1982: Kales, Caldwell, Soldatos, Bixler, & Kales, 1983; Mendelson et al., 1984). Other
measures of psychological adjustment have assessed levels of depression, anxiety and
worry among poor sleepers. All of these studies describe people with insomnia as being
more anxious, depressed, and worried than people without insomnia (e.g., Fichten et al.,
1995). People complaining of insomnia have also been shown to differ from normal
sleepers on other personality parameters as well. They tend to have lower self-concepts
and greater difficulty in their interpersonal relationships than do normal sleepers
(Healey. Kales. Monroe, Bixler, Chamberlin. & Soldatos, 1981) and tend to be more
predisposed to cognitive hyperarousal (Coren, 1988; Nicassio et al., 1988).

Overall, people suffering from insomnia have more problematic psychological
profiles than their well sleeping counterparts and are characterized as being more
depressed, anxious, neurotic and worrying individuals. The research literature rarely
makes distinctions among poor sleepers a priori, however their results clearly suggest
that poor sleepers are not a homogeneous group and that different subgroups may in fact
present very different psychological profiles (Chambers & Keller, 1993; Fichten et al.,
1995; Ohayon, Caulet, Priest, & Guilleminault, 1997; Zorick, Roth, Hartze, Piccione, &
Stepanski, 1981).

In a recent study Fichten et al. (1995) distinguished categories of older poor

sleepers on the basis of distress about their sleep. This resulted in two groups of poor
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sleepers: highly distressed poor sleepers and minimally distressed poor sleepers. While
both subgroups of poor sleeping older individuals presented similar poor sleep during the
night, and reported significantly worse sleep than good sleepers, the low distress poor
sleepers actually were more comparable to good sleepers on both state and trait measures
of anxiety, indices of psychological maladjustment, and measures of good psychological
adjustment. Both good sleepers and low distress poor sleepers differed significantly
from the highly distressed poor sleepers on these measures. In addition, Fichten et al.
(1995), found that highly distressed poor sleepers reported significantly greater amounts
of sleepiness and fatigue during the day than did either good sleepers or low distress poor
sleepers.

Similarly, Ohayon and his colleagues (Ohayon et al., 1997) categorized subjects
according to the presence / absence of diagnosable impaired sleep as well as the presence
/ absence of sleep dissatisfaction. While the authors found that diagnosable impaired
sleep. based on self-reports of sleep parameters, occurred in 36.2% of subjects, most of
these people did not report sleep dissatisfaction. Moreover, subjects with both impaired
sleep and sleep dissatisfaction manifested a higher prevalence of mental disorders as well
as longer duration of insomnia symptems than individuals with insomnia symptoms who
were not dissatisfied with the quality of their sleep. Individuals with impaired sleep and
sleep dissatisfaction were also more prone to taking sleep-promoting medications and
reporting greater sleepiness during the day.

Findings such as these suggest that sleep dissatisfaction and distress as well as
their correlates — anxiety and depression - may in fact be better indicators of insomnia

complaints than nocturnal sleep quality alone. It should be noted that there is, at present,
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little information on the nature of the relationship between the complaint of insomnia and
sub-clinical levels of depression or anxiety. While it is known that clinical depression
tends to produce insomnia symptoms, it is possible that low levels of depression and
anxiety also induce sleep difficulties. Conversely, sleep impairments may bring about
depressive or anxiety symptoms.
Hyperarousal and Insomnia

As noted earlier, poor sleepers tend to be more anxious and depressed than good
sleepers; this is particularly the case for highly distressed or dissatisfied poor sleepers
(Fichten et al., 1995; Ohayon et al., 1997¢c). This suggests that more or less nocturnal
sleep or wake time does not sufficiently explain the severity of the sleep complaint.
Among the possible mechanisms underlying insomnia, hyperarousal has been gaining
ground. Two categories of hyperarousal are commonly described: pre-sleep cognitive
arousal and physiological hyperarousal (cortical and autonomic).

Self-reported cognitive arousal

The important role of cognitions in the insomnia complaint has been underscored
by several investigators (Borkovec, Lane, & Van Oot, 1981; Fichten & Libman, 1991;
Coyle & Watts, 1991; Kuisk, Berteison, & Walsh, 1989; Lichstein & Rosenthal, 1980;
Morin et al., 1993). Indeed, the data concerning the impact of self-reported cognitive
arousal on sleep disruption is more consistent than that reported for somatic arousal on
the Nicassio, Mendlowitz, Fussell and Petras (1985) pre-sleep arousal scale, which
measures the intensity of cognitive and somatic symptoms of arousal prior to falling

asleep. Both subscales discriminated people with insomnia from normal sleepers and
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both were associated with longer sleep onset latencies (SOL), although the cognitive
arousal scale was more strongly associated with SOL than with the somatic subscale.

Similarly, Lichstein and Rosenthal (1980) asked a sample of people with sleep
disruptions to judge the primacy of cognitive symptoms, somatic symptoms, both or
neither in their sleep problem. While more than half of their sample (54%) reported
cognitive arousal as a primary factor in their sleep problem, only 5.4% indicated that
somatic arousal had an important role in their disrupted sleep. Fichten et al. (1995) also
found that cognitive aspects and negative thoughts during periods of sleeplessness were
more closely related to sleep variables than were somatic aspects.

Two types of data demonstrate the role of cognitive arousal: studies identifying
psychological factors associated with poor sleep and recent work that is more specific to
cognitive arousal and its role in insomnia treatments (e.g., Creti, 1996). Elevated
psychopathology among insomnia sufferers suggests that insomnia may be a symptom of
anxious, depressed and disordered thought patterns that operate at bedtime. Cognitive
activity prior to sleep, particularly when it involves anxious and negative thoughts, has
been hypothesized to contribute directly to the etiology and to the maintenance of sleep
onset problems (Borkovec, 1979; Lichstein & Rosenthal, 1980; Youkilis & Bootzin,
1981). White and Nicassio (1990) proposed that cognitions serve as a mediating factor
between stress and sleep. Studies assessing cognitive arousal using questionnaires have
consistently found cognitive arousal to be a characteristic of poor sleepers rather than
good sleepers. Poor sleepers describe themselves as having more difficulty relaxing, and
as being more tense, anxious, preoccupied, worried and depressed (Chambers & Kim,

1993; Fichten et al., 1995; Kales, Kales, Bixler, Soldatos, Cadieux, Kashurba, & Vela-
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Bueno, 1984). Young sleep onset insomnia sufferers report overall greater cognitive
activity at night than good sleepers (Coates, Killen, Silverman, George, Marchini,
Hamilton, & Thoresen, 1983). One study examined the content and the valence of
thoughts during nocturnal awake times in good sleepers and high distress and low
distress poor sleepers (Fichten et al., 1995). Results indicated that negative thought
frequency was closely related to poor sleep, distress about insomnia, and poor
psychological adjustment.

Hall, Buysse, Dew, Prigerson, Kupfer, and Reynolds (1997) tested the hypothesis
that cognitive arousal may be one of the underlying causes of sleep disruption in
depression. Intrusive thoughts were examined in individuals over the age of 65 suffering
from bereavement. The results indicated a significantly greater frequency of intrusive
thoughts was associated with longer sleep latency in this sample. Intrusive thoughts
were also related to delta sleep ratios, gender, time since loss, depression severity and
subjective sleep quality. Such findings suggest a mediating role for thoughts in the
experience of insomnia and support the hypothesis that thoughts, particularly negative
thoughts, play a central role in the insomnia experience of older adults (c.f., Fichten et
al., in press).

Similarly, Fuller et al. (1997) obtained polysomnographic measures of
individuals from non-clinical populations scoring in the top 20" percentile on the
Spielberger State and Trait Anxiety Scale and the Penn State Worry Questior:naire, with
no other psychiatric syndromes. The results indicated that individuals with high anxiety
and worry scores experienced poorer sleep as assessed by PSG measures than non-

anxious individuals. They exhibited longer sleep latencies, less deep sleep and increased
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amounts of non rapid eye movement (NREM) sleep. These results suggest a common
pathway between sleep problems and psychological maladjustment (Fuller et al., 1997).

Whether depression, anxiety and personality factors cause cognitive arousal
which is then manifested as negative, worrying thoughts which interfere with sleep
quality or whether it is sleep disruptions that predispose older individuals to experience
increased cognitive activity and worry during periods of nocturnal wakefulness cannot be
determined by existing correlational studies.

The frequency of thoughts, predominantly negative, during periods of nocturnal
awakenings among those with insomnia suggests that interference with cognitive
activity, either by decreasing the frequency of negative cognitions or by focusing
attention away from these intrusive thoughts, would be appropriate in the treatment of
insomnia. The sleep literature tends to support cognitive interventions. Indeed, the
addition of cognitive aspects to behavioral interventions, by changing maladaptive
beliefs and attitudes about sleep, has been shown to have beneficial effects on the
complaint of insomnia (e.g., Morin et al., 1993). Some sleep researchers have even
argued that a common mediating mechanism, the disruption of cognitive activity,
accounts for the demonstrated effectiveness of different types of cognitive-behavioral
interventions in the treatment of sleep problems (Borkovec, 1982; Lichstein & Fisher,
1985). It is noteworthy, that a physiological predisposition for certain personality
characteristics has been suggested and high frequency EEG activity has been linked to
cognitive hyperarousal during the sleep onset period (Perlis, Giles, Buysse, Tu, &

Kupfer, 1997).
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Physiological Hyperarousal

While the powerful impact of thinking on behavior has been amply demonstrated
in the cognitive therapy literature, to date, studies on insomnia and cognitive arousal do
not permit determination of the direction of causality between poor sleep and negative
thinking. One possibility is that the root cause of both insomnia and poor psychological
adjustment is physiological hyperarousal (Bonnet & Arand, 1997; 1998; Perlis et al.,
1997). Indeed, physiological hyperarousal has not only been invoked as an explanation
of poor sleep but has also been associated with difficulties related to psychological
maladjustment, negative affect and thoughts, to personality factors, as well as self
reported daytime impairments and biases in time estimation (e.g., Bonnet & Arand,
1998).

Autonomic Arousal.

Several studies have suggested that individuals with insomnia tend to display
higher autonomic arousal at night than people without insomnia (Adam et al., 1986;
Bonnet & Arand, 1995, 1997, 1998; Freedman & Sattler, 1982; Monroe, 1967,
Vgontzas, Tsigos, Bixler, Stratakis, Zachman, Kales, Velo-Bueno, & Chrousos, 1998).
Some researchers actually hypothesize that individuals with insomnia also have elevated
arousal during the day (for a review, see Riedel & Lichstein, in press). Measures of
automatic arousal include self-reports, behavioral and physiological indicators, such as
higher body temperature, elevated skin resistance, increased heart and respiratory rate,
increased peripheral vasoconstriction, and higher electro-myographic amplitudes. For
example, Bonnet and Arand (1996, 1997) compared the physiological activity, indexed

by whole body metabolic rate, of patients suffering from sleep state misperception
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(reported poor sleep not corroborated by physiological indices) and individuals suffering
from psychophysiological insomnia to controls displaying no sleep disruption matched
for age, gender, and weight. The results indicated that the metabolic rates of patients
with both types of insomnia were significantly higher than those of subjects reporting no
sleep problems, supporting the position that people with insomnia are indeed
characterized by increased physiological arousal. More recently, Bonnet and Arand
(1998) assessed subjects with insomnia after particularly poor nights on psychological
and physiological indices. It was hypothesized that if daytime symptoms of insomnia
were secondary to EEG sleep quality, the laboratory produced insomnia would make the
secondary symptoms worse. On the other hand, if hyperarousal caused both poor sieep
and the secondary symptoms in patients with insomnia, the induced supplementary sleep
deprivation would not affect or could actually improve the secondary symptoms related
to hyperarousal. Despite the large reduction in total sleep, patients with insomnia did not
display significantly increased sleepiness on the Multiple Sleep Latency Test
(Carskadon, Dement, Mitler, Roth, Westbrook, & Keenan, 1986) and did not report
significant decreases in their sleep quality (Bonnet & Arand, 1998). The authors
concluded that the symptoms patients attribute to poor sleep are in fact not due to their
poor night’s sleep but rather possibly resulted from physiological hyperarousal.

Cortical Arousal.

Other sleep researchers have implicated hyper-activation of the cortex in the
etiology of insomnia. Studies investigating cortical arousal have also found pattern of
hyperarousal in people with insomnia. Mérica and Gaillard (1992), for example,

recorded changes in EEG during the sleep onset period (SOP) of 12 people with



psychophysiological insomnia and 23 normal sleepers. The SOP of people with
insomnia were marked by periods of rapid changes, as well as rates of delta activity and
total activity ratios which differed from the patterns found in normal sleepers. Insomnia
sufferers had greater EEG activity during SOP that continued throughout the first
minutes of Stage 2 sleep. They also experienced increases in beta activity and lower
delta activity than did normal sleepers.

Other studies, too, have found differences between normal sleepers and people
with insomnia on cortical activity during nocturnal sleep. Lamarche and Ogilvy (1997),
for example, compared the electro-physiological patterns of activity of people with
psychophysiological insomnia, secondary insomnia (secondary to a psychiatric
condition), and normal sleep. Individuals suffering from psychophysiological insomnia
displayed less alpha sleep during the first part of the SOP and did not show the typical
drop in alpha sleep across SOP which is characteristic of normal sleep. They also
displayed fewer delta waves in the last quartile of SOP and displayed higher beta during
periods of wakefulness than both normal sleepers and people with psychiatric insomnia.
Interestingly, while the sleep onset periods of individuals with psychiatric insomnia and
with normal sleep were relatively similar, these were clearly different from the SOP of
people with psychophysiological insomnia. It should be noted that the delta differences
found among those with psychophysiological insomnia and the absence of a drop in
alpha sleep during the sleep onset period have also been found in depressed patients
(Lamarche & Ogilvy, 1997).

In this study, individuals with psychophysiological insomnia also had relatively

reduced alpha activity and increased beta activity during nocturnal awake times.



Similarly, the beta activity was higher in these individuals than in the other two groups.
According to the authors, the cortical arousal reflected by higher beta activity in
psychophysiological insomniacs may reflect their difficulties with sleep onset and
delayed perceptions of sleep (Lamarche & Ogilvy, 1997). Thus, differences in power
measures in psychophysiological insomnia are consistent with the hypothesis of
heightened cortical arousal.

Recent studies have implicated cortical hyperarousal as the phychophysiological
mechanism underlying intrusive cognitive activity at sleep onset (e.g., Hall, Buysse,
Nowell, Nofzinger, Houck, Reynolds, & Kupfer, 2000; Perlis et al., 1997). Hall et al.
(2000), for example, evaluated symptoms of stress and depression in conjunction with
subjective sleep complaints and quantitative measures of sleep in individuals with
chronic insomnia. In this study, hyperarousal during sleep was defined as decreases in
delta power and elevations in alpha and beta power through out non-REM sleep,
symptoms of stress were defined as the tendency to experience stress related intrusive
thoughts and the interaction between intrusion tendency and the number of recent
stressful events (“subjective stress burden™). The results showed that a stronger tendency
to experience stress related thoughts was associated with greater sleep complaints and a
trend towards greater beta power and increases in “subjective stress burden” were
associated with decreases in delta power. In addition, Hall and her colleagues (2000)
found that elevations in subclinical levels of depression were associated with elevations
in alpha activity. Such findings suggest that cortical hyperarousal during sleep

contributes to the experience of disturbed sleep and that heightened cortical arousal level



in patients with insomnia may reflect heightened wakelike information and sensory
processing (Hall et al., 2000, p.229).

Physiological Hyperarousal and Cognitive Arousal in Poor Sleep.

Physiological hyperarousal has not only been proposed as an explanation of poor
sleep but also of difficulties related to personality and psychological adjustment
(negative affect, self reports of daytime impairments) (Bonnet & Arand, 1998).
Physiological hyperarousal and cognitive arousal as explanations of poor sleep are not
necessarily incompatible. Indeed, autonomic hyperarousal could be viewed as the
physiological basis for certain personality characteristics, psychological adjustment
parameters, as well as perceived impairment of daytime functioning. This physiological
process could also account for both delayed sleep onset at night as well as during the
schedule daytime naps (as observe on the Multiple Sleep Test Latency). While cortical
arousal could be seen as the physiological substrate of negative nocturnal cognitive
activity which interferes with night-time sleep, such hyperarousal, alone, cannot
sufficiently explain insomnia. Indeed, as suggested by several researchers (Chambers &
Keller, 1993; Zorick et al., 1981), and recently demonstrated by Fichten et al. (1995) and
Ohayon and his colleagues (1997), there are substantial numbers of persons who sleep
poorly yet do not report sleep distress or dissatisfaction, and do not exhibit the
problematic personality profiles and psychological adjustment commonly reported in
studies on insomnia. These affective, personality style differences among poor sleepers
can more easily be viewed as the behavioral correlates of physiological (autonomic)

hyperarousal.
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Cognitive arousal may be the mediating factor between physiological
hyperarousal and poor sleep. Thus, physiological over-activity is completely consistent
with the view that excessive negative thinking mediates various aspects of the insomnia
complaint, including sleep related distress or dissatisfaction with one’s sleep.

To recap, self reported poor sleepers display more neurotic, anxious, and depressed
profiles than non-poor sleepers. Similarly, they exhibit more pre-sleep cognitive,
autonomic and cortical hyperarousal than individuals who do not complain of sleep
problems. In parallel, individuals with more anxious and/or depressed characteristics
tend to report poorer sleep than well-adjusted individuals. Less well-adjusted individuals
also experience differences on polysomnographic measures during nocturnal sleep. Does
negative affect, personality, and cognitive or physiological hyperarousal cause poor
sleep? While much research has confirmed the relationship between these variables.
only a few studies have attempted to identify the direction of causality between them. In
fact, most of the findings have been cross-sectional and correlational in nature, and
hence, have not provided an answer to this question. Phase 2 of the present investigation
explores this issue.

Cognitive Models of Insomnia

The role of dysfunctional beliefs and attitudes in the development and
maintenance of insomnia has recently been integrated into the conceptualization and
clinical management of late-life insomnia (e.g., Fichten, Libman, Bailes, Alapin, in
press; Morin, in press). Morin (in press), for example, describes acute insomnia episodes
among older adults as often resulting from reaction to stressful events such as retirement,

bereavement or medical illness. He explains that in situational or short-term insomnia,
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sleep quality often normalizes once the stressor has dissipated or the individual has
adapted to it. In many cases, however, insomnia can develop a chronic course.
According to Morin (in press), the individual’s responses to his or her initial sleep
impairments, in particular his or her thoughts and behaviors, determine in large part
whether or not the sleep difficulties will persist or will cease. Indeed, Morin postulates
that when insomnia becomes chronic, most people will develop maladaptive sleep
behaviors such as daytime napping or excessive time in bed, and will manifest a series of
dysfunctional cognitions (e.g., worries about sleep, ruminations about the consequences
of sleep loss). Although Morin (in press) categorizes these behavioral and cognitive
responses as being fairly normal initially, he postulates that they can often become
maladaptive over time and feed on the vicious cycle of insomnia.

While this conceptualization cogently describes how insomnia can develop and
persist in certain older adults, it fails to address the developmental changes in sleep
quality which characterize late-life and are probably associated to a certain degree with
the etiology of insomnia in aging individuals. Moreover, the model stipulates that
negative thoughts and/or maladaptive behaviors are central in determining whether sleep
difficulties will persist or stop. It does not however specify the characteristics
distinguishing individuals who will continue to entertain maladaptive cognitions from
those who will cease.

Fichten et al. (in press) address these issues in their Cognitive Model of
Insomnia. Indeed, while Fichten et al.’s (in press) model also implicates cognitive
factors such as cognitive hyperarousal and distressing and intrusive thoughts in the

etiology and maintenance of insomnia, it posits that negative cognitive activity and high



levels of tension during periods of wakefulness contribute to poor sleep experiences.
They may also act as mediators between personality factors and negative affect, on the
one hand, insomnia complaints and self-reported poor daytime functioning on the other.

Unlike Morin’s (in press) conceptualization, this model begins with the
recognition that nocturnal awakenings will occur in most older adults. It then proposes
that negative cognition, such as concerns over the day’s events and worries about
miscellaneous matters, including the consequences of not getting enough sleep, is
associated with other maladaptive nocturnal behaviors (e.g., tossing and turning),
emotions and distortions in their time estimation that, in turn, both magnify the sleep
complaint and contribute to negative cognitive experiences that interfere with falling
asleep or returning to sleep.

Studies reported by Fichten et al. (in press) provide support for the descriptive
and the heuristic aspects of their Cognitive Model of Insomnia and also provide some
support for the mediational role of negative thoughts in insomnia-related distress. For
example, the data show that perceived severity of the sleep problem and negative
thoughts both make significant and independent contributions to the variability in
distress about poor sleep. Indeed, the data indicate that aversive cognitions, including
negative thoughts, a poor balance between positive and negative thinking, and high
levels of mental “tension” are strongly associated both to poor sleep and to distress about
one’s sleep problem. These cognitive aspects were more closely related to the various
components of the insomnia components than any of the state or trait measures of
anxiety and adjustment explored in their study, suggesting a specific mediational role for

negative thinking during nocturnal awake times (Fichten et al., in press).
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It should be noted that the causal role attributed to cognitive activity in the
development or maintenance of insomnia in both conceptualizations merits further
attention; indeed, much of the support for these models has, to date, been correlational in
nature.

Longitudinal Studies

A few recent longitudinal studies have attempted to address the causality question
indirectly (Libman et al., 1998; Morgan et al., 1989; Rodin, McAvay, & Timko, 1988).
For example, Morgan et al., (1989) attempted to identify factors influencing the
persistent complaint of insomnia in older adults at a two-year follow up. The results
indicated that elevated neuroticism, diminished health as well as (somewhat puzzlingly)
daytime tea consumption were associated with a persistent complaint of poor sleep 2
vears later. The authors concluded that personality factors exert a pervasive influence on
subjective sleep quality among older adults. Also of interest is the fact that some
previously poor sleepers improved over the two years, although the authors did not
systematically investigate the predictors of improved sleep.

Rodin et al. (1988) also tried to clarify the relationship between sleep and
depression in adults over the age of 62. The goal was to determine whether clinical
depression predicted self-reports of sleep difficulties even when health factors were
controlled for over a 3-year period. The authors found a consistent positive relationship
between frequency of depressed mood and severity of sleep symptoms 3 years later, such
as early morning awakening and not feeling refreshed in the morning. The probability of
reporting moderate and severe levels of sleep disruptions increased with the number of

previous interviews where the subjects reported depressed affect. The authors found that
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at 8 month and 2 year follow up, depression was related to more reports of sleep
problems including, increased sleep latencies, diminished sleep efficiency and more
early morning awakenings. This positive association between sleep quality and
depression remained even when age, gender, and health were controlled for. These
results are consistent with the cognitive model of insomnia in aging proposed by Fichten
et al. (in press).

Mendelson (1995) carried out a long-term follow up of patients diagnosed with
psychophysiological insomnia and sleep state misperception. Patients were given
structured interviews at 40 months and 64 months after initial assessment. Most
continued to report sleep disturbances, although there was a general improvement of
symptoms. The number of awakenings during the night diminished, total sleep time
increased, and days feeling sleepy and unrefreshed also diminished. There was a trend
toward less global complaint of sleep. At the follow-ups, 70.4 % endorsed the global
statement of trouble sleeping at 40 months and 88.2 % did so at 64 months (quantitative
sleep parameters improved, subjective, perceived complaint increased).

In a recent study Libman et al. (1998) evaluated changes in sleep quality in
“younger” and “older” older adults over a two-year period, and attempted to identify
predictors of “vulnerability” and “resilience” for developing significant sleep complaints.
At both of the testing times the percentage of individuals in the three sleep status
categories was similar: 40% were good sleepers, 40% were poor and 20% were medium
quality sleepers. At the end of the 2-year period, 66% of participants were unchanged.
Of those who changed, approximately % improved and ' deteriorated. Consistent with

the cognitive hyperarousal hypothesis, improvement was related to better daytime
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psychological adjustment, for example less neuroticism, as well as to lower levels of
negative, anxious thoughts during the pre-sieep period. It is interesting to note that in
this investigation there was no evidence for age-related increases in sleep complaints.
None of the variables examined predicted deterioration of sleep among good sleepers.
Possibly the stringent criteria used to classify sleepers as “good sleepers” may have
resulted in a group of individuals who were particularly well adjusted. The consequent
homogeneity of the good sleepers, in contrast to the poor sleepers, who could vary in
terms of distress levels, may have made it difficult if not impossible to identify risk
factors for developing insomnia. Perhaps, it is good sleepers who are distressed
(dissatistied) and have high cognitive arousal during periods of sleeplessness who are
vulnerable to future problems. The methodology of this investigation precluded
examination of this possibility.

Results of these longitudinal studies are still correlational in nature and cannot
imply causation. However, they do suggest that making changes in negative, anxious
thoughts during the pre-sleep period, and addressing the concomitant psychological
maladjustment displayed by many individuals with poor sleep, may be useful therapeutic
avenues. The results of these studies also highlight the importance of conducting
longitudinal investigations. Indeed, as discussed by Libman et al. (1998), it is only by
following the same individuals over time that research can shed light on the process of
change in sleep patterns and identify etiological and maintenance factors associated with

good and poor sleep patterns.



Summary

Psychological maladjustment and poor sleep are related. Individuals who are not
well adjusted psychologically tend to report greater sleep problems. Similarly,
individuals reporting trouble falling asleep or maintaining sleep during the night tend to
display more negative affect and obtain higher scores on scales of anxiety, worry,
negative thinking and depression than do better sleepers. Moreover, studies have shown
that both psychological maladjustment and complaints of insomnia or poor sleep are
associated with specific sleep parameters and CNS hyperarousal (e.g., longer sleep
latency, less deep sleep, absence of a drop in alpha activity during sleep onset). A
common denominator between poor sleep and poor psychological adjustment and,
perhaps. the mediator between poor psychological adjustment, poor sleep and
physiological arousal may be cognitive arousal in the form of negative self talk and an
anxious and worrying personality style (Fichten & Libman, 1991; Fichten et al., 1995).

The Present [nvestigation

The two key questions addressed in Phase 1 of the present investigation are the
following. (1) What are the characteristics of older adults who report sleeping well and
poorly? (2) Among older adults who sleep poorly during the night, a significant
proportion are neither distressed about their sleep, nor impaired during their day as a
result of it. What distinguishes these individuals from other poor sleeping individuals
who are distressed and impaired in their daily functions?

Individuals are prone to having more sleep disruption with increasing age. Yet,
not all older individuals report or complain of impaired sleep. Of interest in the present

investigation is the role of cognitive arousal during nocturnal wake times and its
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correlates in the report of poor sleep and the complaint of insomnia in older adults. To
do this, four groups of older adults who differ in sleep quality and in nocturnal cognitive
arousal were selected: poor sleepers with high cognitive arousal (PSHA), poor sleepers
with low cognitive arousal (PSLA), and good sleepers with high (GSHA) and low
(GSLA) cognitive arousal. They were examined both cross-sectionally (Phase 1) and
longitudinally (Phase 2).

Phase 2 also attempted to identify predictors of vulnerability and resilience for
developing sleep complaints in older good and poor sleepers over a two-year period.
Comparisons were performed separately for men and women to determine whether
predictors of sleep complaints are similar for both sexes.

Hypotheses
Phase 1

Hypothesis 1. Individuals with high nocturnal cognitive arousal are expected to
report poorer sleep quality than individuals with low cognitive arousal. regardless of
sleep status. Thus, even among those participants who report good sleep, higher levels
of cognitive arousal during nocturnal wakefulness are expected to contribute to
lengthening sleep onset.

Hypothesis 2. Previous studies have shown that self-reports of daytime
impairments in people with insomnia were more closely related to psychological
measures than to nocturnal indices of sleep quality (Alapin, 1996; Alapin, Fichten,
Bailes. & Libman, 1998; Fichten et al., 1995). Therefore, it is expected that individuals
with high cognitive arousal, regardless of sleep quality, will be more impaired in their

daytime functioning than individuals with low cognitive arousal. Thus, individuals with
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high arousal are expected to report being more tired and sleepy during the day than
individuals with low cognitive arousal.

Hypothesis 3. Individuals reporting greater cognitive arousal during periods of
sleeplessness are expected to be more psychologically maladjusted (i.e., have higher
scores on measures of depression and anxiety, lower satisfaction with life) and have
more neurotic and worrying personality characteristics than individuals with low
cognitive arousal, even when sleep quality is controlled for.

Because poor sleepers spend more time awake during the night than good sleepers
(Fichten et al., 1995), the two poor sleeper groups will experience more thoughts than
good sleepers, but those poor sleepers who have higher levels of cognitive arousal during
the night are expected to be more impaired than the three other groups. Thus, individuals
reporting poor sleep as well as high arousal are expected to have the worst outcomes,
followed by individuals reporting higher levels of arousal without sleep disruptions, who
in turn are expected to fare better than poor sleepers with low arousal and individuals
with better sleep and low arousal.

Phase 2

Hypothesis 4. It is expected that high levels of cognitive arousal will pose a
significant risk for developing or maintaining sleep difficulties. In other words, highly
aroused good sleepers at the initial assessment are expected to be at greater risk for
developing sleep problems 2 years later than good sleepers with low cognitive arousal.
Conversely, individuals reporting low levels of cognitive arousal during nocturnal awake
times are expected to maintain good sleep or to improve their sleep quality at the 2 year

follow up compared to their highly aroused counterparts. Improvement and deterioration
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are assessed not only by change in sleep status (e.g., good sleepers becoming poor
sleepers) but also with measures of reported insomnia frequency, daytime fatigue, and
sleep-related distress.
Implications

The findings of this investigation will be relevant both for the conceptualization
of the insomnia experience in older adults and for the treatment of older adults reporting
sleep problems. On the theoretical side, such a longitudinal study of individuals with
and without insomnia categorized along a dimension of nocturnal cognitive arousal,
although also correlational, might help clarify the relationship between sleep,
psychological function and cognitive activity. The practical implication is that if, as
predicted and as proposed by others (e.g., Fichten & Libman, 1991; Fichten et al., 1995;
Morin. in press), cognitive arousal contributes to the onset and / or the maintenance of
poor sleep in older adults, then focusing on problematic nocturnal thoughts may be
effective in modifying cognitive activity and negative affect which prevent sleep in older
adults: this possibility can be explored in future investigations. The findings may also
shed light on the role of psychological maladjustment in heightened cognitive arousal
during nocturnal wake times and in reports of poor sleep in older adults. If low levels of
depression or anxiety, for example, contribute to cognitive arousal during periods of
sleeplessness and to the onset and / or maintenance of sleep problems in this population,
the treatment of sub-clinical levels of depression and anxiety may be a complementary
way of preventing the deterioration of sleep quality in individuals who report sleeping

relatively well, and of treating individuals who complain of poor sleep.
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METHOD
Participants

One hundred eighty three older community dwelling individuals, (60 men and
123 women; mean age = 69.57 years, range = 55-87 years) participated in Phase 1 (i.e.,
the cross-sectional component of this investigation). They were volunteers who had
taken part in a larger ongoing study conducted by the Sleep and Aging Project of the
Jewish General Hospital in Montreal Quebec (Creti, 1996; Fichten et al., 1995; Libman
et al., 1998).

Both Good and Poor Sleepers were recruited through media publicity consisting
of press releases and notices in community clinics or residences for older adults.
Participants were also recruited through presentations to seniors’ groups. These
participants were given a brief talk on stress management by a member of the research
team followed by a brief introduction on the Sleep And Aging Study. These briefs talks
(15-20 minutes) provided very general information on concepts of stress in daily life that
older individuals may experience and general concepts of coping. We deliberately made
no mention about sleep in these discussions so as not to influence responses on the
battery of questionnaires completed by these participants. Only 20% of participants in
Phase | were recruited by means of presentations to seniors’ groups. Group members
were asked to complete a series of questionnaires including the Background Information
Form, the Sleep Questionnaire and the Stanford Sleepiness Scale. Potential participants
were told that they were free to respond or not to any of the questions.

Four hundred three people responded to the invitation to participate in a study

examining sleep characteristics in good and poor sleepers. Participants who completed
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the questionnaires (20 minutes) were told about additional phases of the Sleep and Aging

investigation and were invited to participate. Individuals who wanted more information

and were interested in the study were invited to contact the research team. All
individuals who inquired about the study, whether they had learned about the project
through group presentations or publicity were given information about the goals of the
study of the Sleep and Aging Project as well as what would be required of them should
they choose to participate.

Those interested in participating were screened first by telephone using the
Telephone Screening Interview and subsequently in person using the Structured Sleep
History Interview. The subject selection criteria were as follows:

a) age 55 and over;

b) ability to read and write English well enough to complete the questionnaire measures

c) prescription sleep medications, if taken, were currently taken no more than 3 times
weekly [this criterion is consistent with sample selection in published studies on
psychological intervention for insomnia and allows for the selection of a reasonably
“typical” sample of older aduits with insomnia (Lichstein & Fisher, 1985)];

d) psychological status: currently not receiving psychiatric or psychological care, and
no evidence of psychopathology and / or clinical depression. A single item asking
whether participants had sought help from a mental health care practitioner, such as a
psychologist, a psychiatrist or a social worker within the past 12 months, was used to
assess individuals’ psychological status.

e) physical status: absence of major illness or drug use directly associated with sleep

disturbance (cf. Lacks, 1987; Nicassio & Buchanan, 1981);
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f) no evidence of physiologically based sleep disturbance such as sleep apnea, or
restless leg syndrome / periodic limb movements during sleep (RLS / PLMD) (APA,
1994; ASDA, 1990) and

g) no evidence of parasomnias or sleep phase disorders (e.g., phase delays, phase
advance, or deregulation of circadian cycle).

On the basis of this initial screening 95 people were excluded because they failed
to meet at least 1 of the selection criteria. When prospective participants did not meet
the selection criteria of this study, subjects were invited to meet one of the senior
investigators, a psychologist in the team and options for therapy were discussed.
Depending on the problem(s) uncovered, these individuals were referred elsewhere for
further assessments and / or for treatment. Individuals suspected of having another sleep
disorder were referred to a sleep laboratory.

An additional 91 declined to participate in the investigation after they were
provided with more details concerning the purpose and requirements of the project. The
majority of these individuals did not specify the reasons for declining. Of those who did,
most cited time constraints. Twenty-two additional individuals could not be reached at
the beginning of the study and 6 were excluded during testing because they were unable
to complete the battery of questionnaires. Thus of the 403 individuals who responded to
the subject recruitment procedure, 189 individuals participated in the initial study of
sleep and aging. Of the 189 individuals who participated in the larger study, 6 additional
individuals were excluded from the present analyses because they did not complete
Nicassio et al.’s (1985) Pre-Sleep Arousal Scale and, hence, could not be categorized as

highly or minimally cognitively aroused during nocturnal awake times.
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Grouping participants into 4 sleep status groups

Poor Sleepers were those who met the ASDA (1990) criteria for the diagnosis of
a DIMS (Difficulty Initiating or Maintaining Sleep) (i.e., 30 minutes of undesired awake
time at least 3 times per week, problem duration at last 6 months). Good Sleepers were
individuals who failed to met the criteria for diagnosis of psychophysiological insomnia.

A cut off point determined by median split was used to classify participants as
“High” or “Low” in terms of nocturnal cognitive arousal. Low Arousal corresponded to
a score lower than 13 on Cognitive Arousal subscale of the Pre-Sleep Arousal Scale and
High Arousal corresponded to a score of 13 or more.

Among the 183 individuals, there were 54 Low Arousal Good Sleepers, 23 High
Arousal Good Sleepers, 34 Low Arousal Poor Sleepers, and 72 High Arousal Poor
Sleepers. The Chi Square test indicates that Poor Sleep and high Cognitive Arousal were
significantly related, ¥°=25.87, p<. 001. To examine similarities and differences between
these four groups on demographic characteristics, a series of 2-way analyses of variance
comparisons (2 Sleep Status (GS/PS) * 2 Arousal (High/Low)) were performed.
Because none of the comparisons were statistically significant, Table 1 provides
demographic information for the whole Phase 1 sample. The sample consisted of 123
females and 60 males whose average age was 69.57 years (range: 55-85). They were
predominantly married and living with a spouse. Although socio-economic background
varied, most participants were well educated, not currently employed, had an income
equal or greater to $30, 000 in the early 1990s, and were reasonably satisfied with their

income.
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As seen in Table 2, Poor Sleepers had experienced insomnia for a mean of 15.40
(SD=14.37) years, suggesting that they were experiencing a chronic, rather than an acute
sleep problem; there was no significant difference between Low Arousal and High
Arousal Poor Sleepers on this variable. It can be seen in Table 2 that most Poor Sleepers

in this investigation experienced difficulties maintaining sleep versus initiating sleep.

Measures
[. Demographic and Socio-Economic Factors

Telephone Screening Interview. The first individual contact with potential
participants consisted of a standardized telephone interview, which included an
introduction to the investigation and the research project (Creti, 1996). Selection criteria
were evaluated by asking potential participants their age and language, the presence of
serious medical or personal problems, whether these affected their sleep, current medical
and psychological consultations and medication use.

Background Information Form. This is a modified version of a short
questionnaire used in previous studies on aging (e.g., Libman, Fichten, Creti, Weinstein,
Amsel. & Brender, 1989). It has 9 items and provides information on socioeconomic,
personal, and demographic variables such as age, sex, and highest level of education,

marital status, and adequacy of income.



Table 1

Demographic Characteristics

Variables
Age (years)

Mean 69.57

SD 6.75
Gender

Male 60

Female 123
Marital status

Married / common law 51.30%

Currently single® 47.60%
Living arrangements

Alone 41.40%

With spouse / partner 49.70%

Other arrangements 8.80%
Education

Elementary 6.10%

HS / CEGEP / trade 54.70%

University 39.20%
Employment

Full time / part time 24.00%

Unemployed / retired 76.00%
Income

<=§10, 000 3.60%

$10, 000 - $30, 000 40.60%

> $30, 000 55.80%
Income adequacy®

Mean 5.51

SD 1.69
Life events

Mean 49

SD 12
Total medications

Means 1.28

SD 1.31

* Includes: never married, divorced, widowed, separated

® This variable has a 9-point scale with the following labels: 1=inadequate, 5=adequate,

9=more than adequate.



Table 2

Sleep Characteristics

Variables Total
Duration of insomnia
Mean (years) 15.40
SD 14.41
Range .50-60
Type of insomnia problem
Onset 14
Maintenance 49
Mixed 42
Sleep medication
Mean (nights / week) .50
SD .89
Range 0-3

39
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II. Sleep Measures

Structured Sleep History Interview. A modified version of the clinical instrument

developed by Lacks (1987) was used. Most questions require a yes or no response, with
prompts in case of difficulty. The measure provides information on exclusion criteria
such as sleep apnea, parasomnias, sleep phase disorders, medication use, hypnotic and
sedative use, and physical and psychological disorders. Operational definitions for
specific variables are noted in the measure.

Sleep Questionnaire. This brief questionnaire inquires about typical sleep
experiences and is scored on an item-by-item basis. It was designed for a larger study on
sleep and aging. The data show that scores based on this measure have acceptable
psychometric properties for research use: test-retest correlations indicate reasonable
temporal stability (r ranges from .58 to .92 for test retest intervals between 2 weeks and
15 months) and the pattern of correlations among variables shows logical highly
significant relationships (Fichten et al., 1995). Data on 156 community dwelling older
adults show reasonably high correlations between corresponding scores on this
questionnaire and on 7 days of self-monitoring on a daily sleep diary (total sleep time:
r=. 83; total wake time: r=. 72; sleep efficiency: r=.77) (Fichten et al., 1997).

Of interest in this investigation are the following scores derived from the measure:

Duration of insomnia problem (years)

Presence or absence of a diagnosable difficulty of initiating or maintaining sleep
(DIMS): Sleep Onset Insomnia, Sleep Maintenance Insomnia

- Frequency of sleep medication use (nights/week)

- Sleep Onset Latency (SOL) (hours)

- Wake After Sleep Onset (WASO) (hours)
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- Total Sleep Time (TST) (hours)
- Sleep Efficiency (SE)(%) — defined as nocturnal Total Sleep Time / Total Time in
Bed

- Frequency of self reported insomnia (1 = very rarely, 10 = very ofter)
- Distress associated with an insomnia problem (1 = not at all, 10 = very much)
- Frequency of daytime fatigue attributed to sleep problem (days per week)

Stanford Sleepiness Scale (Hoddes, Zarcone, Smythe, Phillips, & Dement, 1973).
This frequently used measure of daytime sleepiness/alertness consists of a 7-point
Guttman scaled item where responses range from 1 (feeling active and vital, alert, wide
awake) to 7 (lost struggle to remain awake). This scale was modified to allow
respondents to select the one option which best describes how sleepy they feel on most
days. The scale’s authors report that alternate forms reliability yielded an agreement of
88%. Concurrent validity data provided by the scale’s authors show that the measure is
reasonably highly correlated with vigilance (r=. 68) and memory (r=. 47) scores. Also,
scores were shown to be sensitive to sleep loss effects.
[Il. Psychological Adjustment: State Measures

Pre-Sleep Arousal Scale (Nicassio et al., [985). Sixteen items using a 5-point

rating scale assess pre-sleep states. Two scores which assess somatic and cognitive
aspects of arousal are derived from this measure: Somatic and Cognitive Arousal (“a
tight tense feeling in your muscles,” “thoughts keep running through your head,”
respectively). Higher scores on this measure indicate greater arousal. Nicassio et al.
(1985) showed good psychometric properties for this scale. Subscales were shown to be

internally consistent and stable over time. Reported Cronbach alphas for subscales



42

ranged from .68 to .88 and test-retest correlations with a 3-week interval ranged from .72
(Cognitive subscale) to .76 (Somatic subscale). Mean scores of people with insomnia
were significantly higher than those of normal sleepers on scores for both subscales.
Population norms of insomniacs and non-insomniacs are respectively M=15.12 (SD=5.3)
and M=11.34 (SD=3.4) (White, 1983). Notably, norms for older populations are
unavailable (White, 1983). For the purposes of this investigation, the measure was
modified to reflect all nocturnal awake time arousals, not only pre-sleep arousal (i.e.,
arousal during wake times both after sleep onset as well as during sieep onset). A cut-off
point determined by median split was used to classify participants as “High” and “Low”
Arousal individuals. Participants with scores equal to or greater than 13 were
categorized as “High Arousal” individuals and those whose scores on this subscale were
below 13 were classified as “Low Arousal” individuals.

Self-Efficacy Scale (Sleep) (Hoddes et al., 1973). This 9-item scale evaluates
individuals’ beliefs about their ability to influence their own sleep related motivation and
behavior. Higher scores indicate stronger sleep self-efficacy expectations. Stronger
sleep efficacy expectations after behavioral treatment for insomnia constitute evidence
for the scale’s validity (Cook & Lacks, 1984; Lacks, 1988).

Anxious Self Statement Questionnaire (ASSQ, Kendall & Hollon, 1989). This 32

item self-report measure evaluates cognitions in the form of anxious self-talk. Reliability
for the measure is acceptable (split-half reliability was .92; item total correlations ranged
from .45 t0 .79) and the scale’s authors demonstrated that the measure is sensitive to
stressful events. In the present investigation, respondents were asked to base their

responses on periods of unwanted nocturnal wakefulness. Using this modification, poor
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sleepers were found to have significantly higher scores than good sleepers on this
measure (Fichten et al., 1995). Higher scores indicate more anxious self-talk.
[V.  Psychological Adjustment: Trait Measures

Brief Symptom Inventory (BSI; Derogatis et al., 1976). A brief (53 item) self-
report psychological inventory, the BSI has subscales for nine symptom dimensions and
three global indices. It is a brief version of the SCL-90 (Derogatis, 1977) — a frequently
used instrument with acceptable reliability and validity. Validation data indicate
correlations from .92 to .98 between the symptom dimensions and global indices of the
BSI and the SCL - 90 (Derogatis, 1977). Normative data for an elderly sample are
provided by Hale et al. (1984). In the present investigation, two symptom scores
(Depression and Anxiety) and one Global Score (Global Severity Index) are used.
Lower scores indicate better adjustment.

Eysenck Personality [nventorv (EPI; Eysenck & Eysenck, 1968). This reliable
and valid questionnaire is among the most frequently used measures of personality
(Digman, 1990). It evaluates the dimensions of neuroticism, extraversion-introversion,
and the tendency to respond in a socially desirable manner. For the purposes of this
investigation, the Neuroticism and Extraversion-Introversion subscale is of interest.
Higher scores indicate greater Neuroticism and Extraversion.

Penn State Worry Questionnaire (Meyer, Miller, Metzger, & Borkovec, 1990).
This 16 item self-report measure was designed to measure frequency and intensity of
worrying in general. Respondents indicate, using a 5-point scale, how typical of them
each statement is. Internal consistency evaluations obtained in the eight validation

studies conducted by the authors ranged from coefficient alpha scores of .91 to .95. Test



retest reliability coefficients (after 8 to 10 weeks) ranged from .74 to .92. The data
provided by the scale’s authors on concurrent and criterion group validity and a recent
validation study provide support for use of this measure with older individuals (Beck,
Stanley, & Zebb, 1995). Higher scores indicate a more worrying personality style.

Satisfaction with Life (Diener, Emmons, Larson, & Griffen, 1985). This scale

evaluates the cognitive, judgmental aspect of subjective well-being. It consists of 5
items, which use a 7-point Likert scale. Higher scores on this measure indicate greater
satisfaction with life. Data reported by the authors as well as others (e.g., Pavot, Diener,
Colvin, & Sandvik, 1991) indicate good psychometric properties for this measure. It has
been shown to be internally consistent (item total correlations vary between .55 and .70),
and items loaded on a single factor. Also, scores were found to be highly correlated with
scores on other measures of life satisfaction. What makes this measure different from
other measures in this investigation is that it assesses the presence of good psychological
adjustment, rather than the absence of poor psychological adjustment.

Life Events Scale (Siegal, 1990). This is a 10-item inventory of potentially
stressful major life events experienced by older individuals (e.g., retirement, death of a
close friend). Subjects indicate which of these they experienced in the last 6 months.
Stress responses were shown to vary with certain personal environmental factors (Siegal,
1990). One item regarding the occurrence of an illness in the last year was added to the
scale for the purposes of this study and scores were pro-rated for comparability with

other investigations. Higher scores indicate more stressful life events
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Procedure

Assessments were conducted at the Sir Mortimer B Davis — Jewish General
Hospital. All potential participants first received a standardized introduction and asked
to provide written consent (Appendix A, p. 120). Participants were then administered
the Structured Sleep History Interview to ascertain that selection criteria were indeed
met. Those individuals who met the selection criteria were administered a battery of
questionnaires including: Background Information Form, the Brief Symptom Inventory,
the Penn State Worry Questionnaire, the Eysenck Personality Inventory, the Sleep
Questionnaire, the Stanford Sleepiness Scale, the Pre-Sleep Arousal Scale, the Sleep
Self-Efficacy measure, and the Anxious Self-Statement Questionnaire. The interview
and the complete test battery took approximately 1-1/2 hour to complete; this was carried
out in either | or 2 sessions. The measures were administered by a research team
member who was available to address any questions and concerns.

Following the completion of the test battery, no intervention was conducted with
the participants. Subjects were thanked for their contribution to the research project and
told that they may be re-contacted at some future time for additional information.

Approximately 2 years later (M=24.47 months, range = 17 to 43 months), an
attempt was made to contact the participants in the larger investigation for whom the
name, address, and telephone number were available (Libman et al., 1998). At this time,
respondents were asked to complete a second set of questionnaires, including the Sleep
Questionnaire and the Life Events Scale. Questionnaires were administered by
telephone interview or were mailed. One hundred sixty three individuals provided

information at this second testing time. However, 59 individuals were excluded from the
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analyses because they participated in a treatment study conducted by the Sleep and
Aging Project (Creti, 1996). An additional 13 individuals did not provided sufficient
data to be classified as either a good or poor sleeper. Therefore, the sample for Phase 2
consisted of 91 participants whose mean age was 72.01 years (range: 61-89 years).
There were 64 females (70.3%) and 27 males (31.3%). Among the 91 participants at
Phase 2, 51 were good sleepers and 40 were poor sleepers. Some participants failed to

complete all measures: therefore, sample sizes can vary among comparisons.
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RESULTS
Phase |

The objective of Phase 1 was to compare the 4 groups on psychological
adjustment and personality measures, nighttime indices of negative, anxious, and worried
self-talk, as well as daytime variables such as fatigue, sleepiness and distress about sleep.
To examine similarities and differences between male and female participants on these
psychological indices, a multivariate analysis of variance followed by a series of
independent t-tests were conducted.

The overall data analysis for Phase 1 followed a 2*2 factorial design. Significant
two-way multivariate analyses of variance were followed by a series of 2-way analyses
of variance comparisons (2 Sleep Status (GS /PS) * 2 Arousal (High/Low)) as well as
post hoc analyses when necessary.

Comparison of Males and Females

Nighttime and daytime functioning. To examine similarities and differences

between men and women on sleep and insomnia characteristics, a significant
multivariate analysis of variance (F (7, 174) = 2.45, p<.05) was followed by a series of 7
t-tests. As seen in Table 3, which presents means and test results for sleep variables not
used to classify subjects into the four sleep status groups, males and females did not
differ significantly on any of the sleep characteristics examined. On average,
participants in this study slept somewhat less than 6 hours, were awake during the night
for approximately 1-1/2 hours, and men and women reported similar frequencies of
insomnia. Surprisingly, men and women reported comparable levels of fatigue and
sleepiness during the day. It is noteworthy that the only variable on which men and

women could be distinguished was on the number of naps per week. Women took



Table 3

Sleep and Insomnia Characteristics: Mean Scores and Standard Deviations of Older Men and Women

Females Males
(N=123) (N=60)
Variable M SD M SD t p
Nighttime functioning
Total sleep time (hours) 6.00 151 5.63 1.43 1.55 At
Total wake time (hours)2 1.53 1.80 1.50 1.76 .01 90
Sleep efficiency (%) 15 19 74 19 A3 72
Insomnia frequency' (1 -10) 4.93 3.53 5.05 3.29 .04 .83
Daytime functioning
Fatigue due to lack of sleep (days/week) 1.94 2.23 1.75 224 29 .59
Stanford sleepiness scale' (1-7) 2.10 1.28 2.29 1.19 92 34
Naps (per week) 1.71 231 2.55 2.46 5.06 03

Note. Univariate t-tests with 181 degrees of freedom.

'Higher scores indicate higher insomnia frequency or sleepiness.

*Total Wake Time = sum of Sleep Onset Latency and Wake After Sleep Onset.
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significantly fewer naps during the week than men. This finding should however be
interpreted with caution as the multivariate F-test was not significant.

Psychological Adjustment. Male and female participants’ psychological
adjustment was compared using a 1-way multivariate analysis of variance (F (11, 170)=.
60. n.s.) followed by a series of 12 independent t-tests on measures of psychological well
being, personality and various indices of nighttime negative, anxious and worried self
talk. As is evident in Table 4, males and females were surprisingly similar on all of the
variables examined, including for example, Depression, Anxiety or Neuroticism.

In summary, men and women in this sample did not differ on sleep or daytime
functioning variables assessed in the present study. Similarly, gender differences did not
emerge on any of the psychological adjustment or personality measures examined.
Because none of the comparisons between males and females were statistically
significant, male and female participants were not considered separately in any of the
subsequent Phase 1 analyses. This allowed conservation of sample size, which was
necessary because there were relatively few men in certain cells of the design.

Comparison Among The 4 Groups: Sleep Characteristics

Nighttime Functioning. As is evident in Table 5, which presents means and test

results for sleep variables not used to classify subjects into the 4 sleep status groups,
Good Sleepers experienced significantly better sleep than Poor Sleepers. For example,
Good Sleepers slept between 1-1/2 and 2 hours more than Poor Sleepers. A significant 2-
way multivariate analysis of variance (MANOVA), F steep starus (7, 172)=24.96, p<.001,
was followed by a series of 2-way analysis of variance (ANOVA) comparisons on

nighttime functioning variables (2 Sleep Status (Good /Poor) * 2 Arousal (High/Low)).



Table 4

Psychological Adjustment: Mean Scores of Older Men and Women
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Females Males
Variable M SD M SD t P
Daytime functioning
Poor adjustment: BSI Global Severity Index 49 38 47 49 16 .70
Poor adjustment: BSI Depression .56 61 44 62 1.30 25
Good adjustment: Satisfaction with life 22.16 7.17 22.64 6.50 .19 .66
Sleep self-efficacy 30.88 8.84 31.78 8.20 44 Sl
Eysenck Personality Inventory: Extraversion  11.04 3.34 9.86 3.47 4.87 035
Eysenck Personality [nventory: Neuroticism 8.98 4.86 8.31 5.29 72 40
Penn State Worry Questionnaire: Worry 45.83 14.40 42.40 13.15 242 A2
Poor adjustment: BSI Anxiety 47 .50 43 .55 28 .59
Nighttime functioning
Anxious Self-Statement Questionnaire 52.38 19.07 47.11 2160 282 10
Nocturnal Arousal Scale: Cognitive subscale  14.24 5.78 13.77 5.66 28 .60
Nocturnal Arousal Scale: Somatic subscale 9.83 2.67 9.49 2.18 75 39
Sleep related distress: Sleep questionnaire 3.51 2.84 3.14 2.64 12 40

Note. Multivariate t-tests with (1, 181) degrees of freedom. With the exception of the “Satisfaction with Life”
scale, higher scores on all measures indicate poorer adjustment.
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Univariate F tests showed significant main effects for Sleep Status (p<. 001) on all of the
variables evaluated except number of naps taking per week. After a Bonferroni
adjustment to the alpha level, all of the comparisons remained significant. Indeed, Good
Sleepers reported significantly longer Total Sleep Time; they spent significantly less time
awake during the middle of the night and, consequently, had significantly higher Sleep
Efficiencies than Poor Sleepers. Good Sleepers also reported significantly less frequent
insomnia than Poor Sleepers. Two way multivariate analyses of variance (MANOVA)
and subsequent univariate F tests revealed that there were no significant Sleep Status *
Arousal interaction effects (F steep*arousat (7, 172)=2.03, n.s.) or Arousal main effects

(F arousal (7, 172)=1.39, n.s.). Notably, the only sleep related variable on which
individuals with varying levels of cognitive activity could be distinguished was self-
reported insomnia frequency (p< .01). Older adults experiencing greater level of
cognitive arousal during nocturnal awakenings reported more frequent sleep difficulties.
This result should however be viewed with caution as the multivariate analysis was not
significant.

Daytime Functioning. Individuals with high Nocturnal cognitive arousal,
regardless of sleep status, were expected to be more impaired in their daytime
functioning than individuals with low Nocturnal cognitive arousal. However, the pattern
of findings on Daytime Functioning variables was similar to that on Nighttime
Functioning. The results displayed in Table 5 show that Poor Sleepers reported
experiencing considerably greater Sleepiness during the day, and more frequent Fatigue
attributed to lack of sleep during the day than Good Sleepers even after a Bonferroni

adjustment to the alpha level.
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Sleep and Insomnia Characteristics: Mean Scores and Standard Deviations as a Function of Sleep Status and

Levels of Nocturnal Cognitive Arousal

Good sleepers Poor sleepers
Low arousal  High arousal Low arousal High arousal
(N=34) (N=23) N=34) N=72)
Variable M sO M sb M SD M SD E p<
Nighttime functioning
Total sleep time (hours) 68 100 676 96 530 166 5.14 130 F(Sleep: Good/Poor)=60.55 .00l
F(Arousal: High/Low)=.39 ns.
F(Sleep*Arousal)= .03 ns.
Total wake time (hours)’ .09 A8 16 .21 244 201 260 1.56 F(Sleep: Good/Poor)=126.27 .001
F(Arousal: High/Low)=.29 ns.
F(Sleep*Arousal)= .04 ns.
Sleep efficiency (%) .89 1 83 .10 64 20 67 .18 F(Sleep: Good/Poor)=62.57 .001
F(Arousal: High/Low)=.30 n.s.
F(Sleep*Arousal)= 2.76 10
Insomnia frequency(l-lO)l 191 1.77 3.04 303 620 3.18 730 244 F(Sleep: Good/Poor)=110.60 .001
F(Arousal: High/Low)=7.54 .01
F(Sleep*Arousal)= .002 n.s.
Daytime functioning
Fatigue due to lack of sleep  1.00 1.85 .96 196 259 281 249 197 F(Sleep: Good/Poor)=20.69 .001
(days/week) F(Arousal: High/Low)= .04 n.s.
F(Sleep*Arousal)= .006 ns.
Stanford sleepiness scale’ 190 1.18 1.67 101 223 141 249 121 F(Sleep: Good/Poor)=835 .005
(1-7 F(Arousal: High/Low)=.007 ns.
F(Sleep*Arousal)= 1.48 ns.
Naps (per week) 200 235 193 213 273 287 1.62 217 F(Sleep: Good/Poor)= .28 n.s.
F(Arousai: High/Low)=2.41 ns.
F(Sleep*Arousal)= 1.85 n.s.

Note. Multivariate F-test with (3, 179) degrees of freedom.

'Higher scores indicate higher insomnia frequency, fatigue, or sleepiness.
*Total Wake Time = sum of Sleep Onset Latency and Wake After Sleep Onset.
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Interestingly, Good and Poor Sleepers did not differ in terms of the number of
naps taken each week. Daytime impairments did not vary as a function of cognitive
arousal and there were no significant interactions on these variables.

Psychological Adjustment. To evaluate the contribution of sleep parameters and
nocturnal cognitive arousal to the complaints of insomnia in older adults, the four groups
of individuals were compared on psychological adjustment and personality measures,
nighttime indices of negative, anxious, and worried self-talk, as well as distress about
sleep. A significant 2-way multivariate analysis of variance (MANOVA) [2 Sleep Status
(Good/Poor)* 2 Cognitive Arousal (High/Low) was followed by 2-way ANOVAs as
well as post hoc tests, when necessary. Individuals reporting greater cognitive arousal
during periods of sleeplessness were expected to be more psychologically maladjusted
than individuals with low nocturnal cognitive arousal even when controlling for sleep
quality. Because the two multivariate main effects were statistically significant,

Fsieep staws (13, 167)=10.71, p<. 001 and Farousai (13, 167)=15.45, p<. 001, and the Sleep
by Arousal interaction effect approached significance (E siccpsarousat (13, 168)=1 .60,
p<.10). a series of 2*2 analysis of variance comparisons were performed.

Table 6 displays the mean scores of Good Sleepers and Poor Sleepers with High
and Low Cognitive Arousal on state and trait measures of psychological adjustment.
With the exception of the “Satisfaction with Life” scale, higher scores on all measures
indicate poorer adjustment. Analyses presented in Table 6 revealed statistically

significant main effects for Nocturnal Cognitive Arousal on virtually all of the



Table 6

Psvchological Adjustment; Mean Scores and Standard Deviations as a Function of Sleep Status and Level of

Nocturnal Cognitive Arousal
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Good Sleepers Poor Slecpers
Low Arousal High Arousal Low Arousal High Arousal
(N=53) (N=23} (N=34) (N=72)
Vanable M i) M sD M b M D E (=3
Dastime Measures
Poor Adjustment BSI Global Seventy Index 3$ 38 50 40 3 n 66 43 F (Sleep Good/Poory= 93 ns.
F (Arousal High/Low)=14 88 0001
F (Sleep®Arousal )=2.42 ns
Poor Adjustment  BSI Depression 39* 049 43 05 29¢ 039 75" 07%  F(Sleep Good/Poor)=) 27 ns
F (Arousal High/Low)=673 001
F (Sleep® Arousal j=4 78 005
Good Adjustment  Satisfaction with Lite 319 67 N16 697 2279 66 20 54 693  F(Sleep Good:Poor)= 00 ns
F {Arousal High/Low)= 5§ 71 ool
F (Sleep®Arousal }=2 13 ns
Evsenck Personality [nventory  Extraversion 1o 383 10 48 348 1091 33 1031 316  F(Sleep Good/Poor)= 06 ns
F (Arousal High/Low)=103 ns
F (Sleep® Arousal )= 004 ns.
Sleep Selt Etficacy 3926 163 3443 673 un 708 38 §37  F(Sleep Good/Poor)=95 99 0001
F {Arousal . High/Low)=47 38 0001
F (Sleep® Arousal =2 81 ns
Evsenck Personaiity [nventory  Neurotictsm $ 45 412 §08 38 835 143 e 46 F (Sleep Good/Poory=2! 49 000!
F (Arousal High/Low)= 16 99 000!
F (Sleep®Arousal )= 15 ns
Penn State Worrv Questionnaire Worry 3531 10 54 413 1o 43 96 1276 522 1377 F(Sleep Good/Poor)=17 15 000t
F (Arousal High/Low)=17 95 000!
F (Sleep *Arousal y= 0! ns
Poor Adjustment  BS! Anxiety 9* 04 046 047 m o4 e8 055  F(Sleep Good/Poor)=l 51 ns
F (Arousal High/Low)=13 59 0001
F (Sleep *Arousal )=2.27 ns.
“ighiime Measures
Anvious Self -Statement Questionnaire 4332 1457 s411 16 % 4713 1983 S3eS 2225  F(Sleep Good/Poorp=l 05 ns
F (Arousal High/Low)=10 59 0 00}
F (Sleep®Arousal )= 04 ns
Pre-Sleep Arousal Scale  Cognitive Subscale 924 14 67 106 997 142 1882 506 F(Sleep Good/Poori=570 00s
F (Arousal High/Low)=192 82 000t
F (Sleep*Arousal =1 32 ns
Pre-Sleep Arousal Scale  Somatic Subscale 334 069 0n 3 929 1?7 1078 299  F(Sleep Good/Poor)=4 08 0 0%
F (Arousal . High/Low)=20 13 0.001
F (Slecp®Arousal }= 27 ns.
Sleep Related Distress  Sleep Questionnaire 13344 1t 149* 127 326 273 548*%* 248 F (Sleep Good/Poor)=65 10 0 0ot
F (Arousal High/Low)=16 03 0001
F (Sleep® Arousal )=5 98 o0t

Notes  Muluvariate F -tests wath (3, 179) degrees of freedom  n.s.= not sigmficant  Means it a row shanng subscnpts are sigmficantly different atp < 05

With the exception of the “Satrsfaction wath Life * scale. higher scares on all

4

pocrer
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psychological and personality measures assessed (11 of the 13 measures). Aftera
Bonferroni adjustment to the alpha level, all of the comparisons remained significant. In
general, the results indicate that individuals experiencing high levels of cognitive arousal
during nocturnal awakenings were more poorly adjusted than individuals with low
cognitive arousal. Individuals with high nocturnal cognitive arousal, regardless of sleep
status, entertained significantly more worried, anxious, and negative thoughts, as well as
higher levels of somatic arousal during the night than individuals with lower levels of
cognitive arousal. They also displayed a more neurotic personality style on the Eysenck
Personality [nventory, reported significantly lower satisfaction with their life, and greater
distress about their sleep impairments than individuals with low levels of cognitive
arousal during periods of sleeplessness.

The results displayed in Table 6 also show significant main effects for Sleep
Status on 6 of the 13 measures examined (Distress, Sleep Self-Efficacy, Neuroticism,
Worry. and Nocturnal Somatic and Cognitive Arousal). Poor Sleepers displayed
significantly more Neuroticism, obtained higher scores on the Penn State Worry
Questionnaire, experienced greater sleep related Distress, had higher Cognitive and
Somatic arousal and lower Sleep Self-Efficacy than Good Sleepers. Following a
Bonferroni adjustment to the alpha level, comparisons of Good and Poor Sleepers on the
measures of Cognitive and Somatic arousal were no longer significant.

Significant Sleep Status * Arousal interactions were found on 2 of the variables
assessed: Depression, and sleep related Distress. The interactions approached
significance on 1 additional variable: Sleep Self-Efficacy. Tukey HSD tests, detailed in

Table 6, show that, in general, individuals who have both Poor Sleep and high levels of
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Nocturnal Cognitive Arousal tended to fare worse than all others and that Poor Sleepers
with low Cognitive Arousal during nocturnal awakenings did not differ significantly
from either group of Good Sleepers on measures of psychological adjustment and
personality. Notably, after a Bonferroni adjustment to the alpha level, none of the
interactions remained significant.

Overall, the results of Phase 1 indicate that: (1) men and women are similar in
terms of sleep and insomnia characteristics and psychological adjustment. Indeed, the
sole variable distinguishing these subgroups was the number of naps taken during the
week. The results also suggest that (2) there is a disproportionately large number of
people with high cognitive arousal in the poor sleepers group, (3) Good Sleepers and
Poor Sleepers differ on indices of nocturnal and daytime functioning, and (4)
psychological adjustment is significantly related to cognitive arousal during nighttime
periods of sleeplessness. In addition, significant Sleep by Arousal interactions suggest
that (5) while high cognitive arousal does not interact with sleep status to determine
nighttime or daytime sleep related functioning, in poor sleepers cognitive arousal is
associated with the worst psychological outcomes. Conversely, the interactions suggest
that Poor Sleepers displaying low levels of nocturnal cognitive arousal are not
distinguishable from Good Sleepers on most indices of psychological adjustment.
Phase 2

The goal of the second phase of this investigation was to determine what happens
to sleep status in older adults over time and to identify predictors of vulnerability and
resilience for developing significant sleep-related complaints over a two-year period.

With age, total nocturnal sleep time has been shown to diminish. Moreover, cross-
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sectional studies have consistently characterized people with insomnia complaints as
being more depressed, anxious, and neurotic than individuals without insomnia
complaints. Finally, recent cognitive models of insomnia stipulate that nocturnal
cognitive arousal is implicated in the development and maintenance of poor sleep and
insomnia. Therefore, four classes of predictor variables were of interest in the present
investigation: sleep parameters, anxiety/arousal, personality and affect.

In the present study, unlike in Libman et al. (1998), improvement and
deterioration were assessed not only in terms of change in sleep status (good or poor
sleeper) but also in terms of the frequency of sleep difficulties, daytime fatigue, and
distress about sleep at the 2 year follow-up.

Predicted variables were components of the complaint of insomnia: sleep
difficulty. daytime components and distress. To evaluate the relative contributions of the
4 predictor variables [nocturnal sleep parameter (Total Sleep Time), intrusive thoughts
(Cognitive Arousal), a personality dimension (Neuroticism) and a psychological
maladjustment variable (Depression)] to each of the three components of the insomnia
complaint [sleeping difficulties (self reported Insomnia Frequency), daytime impairment
(Daytime Fatigue), and Distress about the insomnia problem), a series of linear regression
analyses were conducted. Regression analyses are a set of statistical techniques that
allow assessment of the relationship between one dependent variable and several
independent variables. These techniques can be applied to data sets in which the
independent variables are correlated with one another and with the dependent variable to

varying degrees (Tabachnick & Fidell, 1996). Indeed, the result of a regression analysis
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is an equation that represents the linear combination of the independent variables that best
predicts a particular dependent variable.

Analyses were performed separately for Males and Females to determine whether
the contributions of the predictor variables to components of the complaint of insomnia
expressed two years later differed as a function of sex.

Change in Sleep Status with Time

At the time of the first evaluation (Time 1), 56% of participants were Good
Sleepers (n=51) and 45% were Poor Sleepers (n=40). As seen in Table 7, there were
relatively few changes in sleep status over time and 78% of individuals remained
unchanged. Thus, the majority of individuals who experienced Good and/or Poor Sleep at
Time 1 maintained the same sleep status two years later. Of those who did change, the
majority of individuals improved. Whereas 30% (12 of 40) of Poor Sleepers became
Good Sleepers at Time 2, 16% (8 of 51) of Good Sleepers deteriorated.

To determine which participants improved, deteriorated or remained unchanged at
the second phase of the study, discriminant function analyses were performed. Four Time
I predictors were used in these analyses: Total Sleep Time, Nocturnal Cognitive Arousal,
Neuroticism and Depression. Because individuals who were Good Sleepers at Time 1
could not improve, and Poor Sleepers could not Deteriorate, two sets of Discriminant
Analyses were conducted: prediction of Unchanged versus Improved status for Poor

Sleepers and prediction of Unchanged versus Deteriorated status for Good Sleepers.



Table 7

Sleep Status at Time 1 and Time 2

Unchanged Changed
N N % N %

Whole sample

Participants 91 71 78% 20 22%
Good Sleepers

Low arousal 32 26 82% 6 18%

High arousal 19 17 89% 2 11%
Poor Sleepers

Low arousal 16 10 62.50% 6 37.50%

High arousal 24 18 15% 6 25%
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Improvement of Sieep Status

As indicated in Table 7, of the 40 Poor Sleepers at Time 1, 12 Improved and 28
remained Unchanged. A direct discriminant function analysis was performed using four
nighttime and psychological functioning variables as predictors of membership in the two
groups. Predictors, as noted above, were Total Sleep Time, Nocturnal Cognitive Arousal,
Depression, and Neuroticism. The predicted variable was Improved vs. Unchanged Sleep
Status two years later. Table 8 displays the means and standard deviations of predictor
variables as a function of change in sleep status at Time 2. The results show that
Poor Sleepers who became Good Sleepers at time 2 slept significantly more at Time 1
than those who remained Poor Sleepers two years later.

One discriminant function was calculated with a Chi-Square 12(4)=12.6l, p<.05.
The table in Appendix C ! displays the loading matrix of correlations between predictors
and the discriminant function and indicates that the variable most highly associated with
the discriminant function is Total Sleep Time suggesting that the amount of sleep at Time
| best distinguishes those Poor Sleepers who Changed sleep status versus those who
remained Unchanged. Loadings less than .50 are not interpreted.

As seen in Table 9, out of 40 Poor Sleepers, 32 (80%) were correctly classified.
The 80% classification rate was achieved by classifying a disproportionate number of
cases as Poor Sleepers who remained Unchanged. Although 67.50% (28/40) of the Poor
Sleepers had actually remained Unchanged, the classification scheme, computed by
taking into consideration unequal group sizes as prior probabilities, correctly classified
80% of Poor Sleepers. This means that Poor Sleepers who remained Unchanged in terms

of sleep status were more likely to be correctly classified (92.90%) than Poor Sleepers -
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Table 8

Poor Sleepers: Means and Standard Deviations of Predictor Variables as a Function of Change in Sleep

Status at Time 2

Unchanged Improved
Predictor variables M SD M SD
Total sleep time 4,74 , 1.67 6.50 , 1.65
Neuroticism 11.27 5.89 10.75 3.25
Cognitive arousal 14.77 5.10 14.17 6.38
Depression .70 Tl S8 57

Note. * Means differ significantly at p <. 01.



Table 9

Poor Sleepers: Prediction of Improved or Unchanged Sleep Status

Predicted group membership

Improved Unchanged
Actual group membership N N % N %
Improved 12 6 50.00 6 50.00
Unchanged 28 2 7.90 26 92.10

Note. Overall percentage of cases correctly classified = 80%.
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who Improved (50%). This latter group was correctly classified only at chance level.
Deterioration of Sleep Status in Good Sleepers

A direct discriminant function analysis was performed using the same 4 predictor
variables (Total Sleep Time, Neuroticism, Cognitive Arousal, and Depression at Time 1)
to examine change in sleep status in Good Sleepers. Groups were Deteriorated or
Unchanged Sleep Status. One discriminant function was calculated with a 12(4)=2.10,
ns.

As seen in Table 10, which displays the means and standard deviations of the
predictor variables of Time | Good Sleepers as a function of Sleep Status 2 years later,
individuals whose sleep status Deteriorated with time did not differ significantly from
those who remained Unchanged on any of the Time 1 variables assessed. It is possible
that the limited number of Good Sleepers who changed Sleep Status at follow-up (n=8)
may have precluded identifying actual differences between Good Sleepers who
Deteriorated and those whose remained Unchanged.

Predictors Of The [nsomnia Complaint

To better understand the factors which contribute to the 3 components of the
insomnia complaint (Insomnia Frequency, Daytime Fatigue, and Distress about the sleep
problem) a series of three multiple regression analyses were performed. The objective
was to evaluate the relative contribution of a nocturnal sleep parameter (Total Sleep
Time), a personality variable (Neuroticism), intrusive thoughts (Cognitive Arousal), and

an affective variable (Depression) to each of these aspects of the insomnia complaint two



Table 10

Good Sleepers: Means and Standard Deviations of Predictor Variables as a Function of Sleep Status at

Phase 2

Unchanged Deteriorated
(N=43) (N=8)
Predictor variables M SD M SD
Total sleep time 6.99 96 6.56 1.37
Neuroticism 6.69 4.50 5.00 2.72
Cognitive arousal 11.10 3.87 11.00 5.78

Depression .36 42 23 25
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years later. Analyses were conducted separately for women and men as well as for Good
and Poor Sleepers.
Women

1. Prediction of Insomnia Frequency

The table in Appendix C 2 displays the means, standard deviations and
intercorrelations for self-reported Insomnia Frequency at Time 2 and the predictor
variables (i.e., selected sleep, personality and psychological adjustment variables).
Appendix C 3 presents the unstandardized regression coefficients (B), the standardized
error of the regression coefficients (SEB), and the standardized regression coefficients
(B)- R’ and Adjusted R2. R for the regression was significantly different from zero, E (4,
62)=9.78, p<.001.

Only one of the predictor variables examined contributed significantly to the
prediction of Insomnia Frequency two years later: Total Sleep Time (s£*=. 27, p<.001).
In combination, the 4 variables contributed 10 % in shared variability. Altogether, 39%
of the variability in Insomnia Frequency at Time 2 was predicted by knowing scores on
these 4 predictor variables.

Although, as can be seen in Appendix C 2, the relationship between [nsomnia
Frequency and Neuroticism was r= .27 (p<. 05) and the relationship between Insomnia
Frequency at Time 2 and Cognitive Arousal was r=. 25 (p<. 05), neither variable
contributed significantly to the regression. The relationships between Insomnia
Frequency and these two variables seems to have been mediated by the relationship

between Total Sleep Time and Insomnia Frequency two years later.
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2. Prediction of Sleep Related Distress

The table Appendix C 4 displays the means, standard deviations and
intercorrelations between the predictor variables and sleep related Distress two years
later among women. Appendix C 5 presents the unstandardized regression coefficients
(B), the standardized error of the regression coefficients (SEB), the standardized
regression coefficients (8), R® and Adjusted R2. R for the regression was significantly
different from zero, F(4, 64)=5.15, p<.001. Two of the predictor variables examined
contributed significantly to the prediction of sleep related Distress at Time 2, Total Sleep
Time (sr’=. 10, p<. 001) and Neuroticism (sr’=.12, p<.001). Altogether, 24% of the
variability in sleep related Distress at Time 2 was predicted by knowing scores on these
4 predictor variables.

3. Prediction of Daytime Fatigue

The table in Appendix C 6 displays the means, standard deviations and
intercorrelations between the predictor variables and daytime fatigue two years later
among women. Appendix C 7 presents the unstandardized regressicn coefficients (B),
the standardized error of the regression coefficients (SEB), the standardized regression
coefficients (B), R? and Adjusted R%. Among women, R for the regression was
significantly different from zero, F(4, 58)=6.05, p<.001.

Two of the predictor variables examined contributed significantly to the
prediction of daytime fatigue at Time 2: Total Sleep Time (s?= .07, p<.001) and
Depression (sr’=.15, p<.001). In combination, the 4 variables contributed another 7 % in
shared variability. Altogether, 29.5% of the variability in Daytime Fatigue at Time 2

was predicted by knowing scores on these 4 predictor variables.



Although the relationships between daytime fatigue at Time 2 and Neuroticism
was r=. 32 (p<.001) and between Daytime Fatigue and Cognitive Arousal was =25
(p<.05), neither variable contributed significantly to the regression. Apparently, the
relationships between Daytime Fatigue and Cognitive Arousal as well as with
Neuroticism are mediated by the relationships between Total Sleep Time, Depression

and Daytime Fatigue.

Men

1. Prediction of Insomnia Frequency

The table in Appendix C 8 displays the means, standard deviations and
intercorrelations between the predictor variables and reported Insomnia Frequency two
years later among the male sub-sample. Appendix C 9 presents the unstandardized
regression coefficients (B), the standardized error of the regression coefficients (SEB),
the standardized regression coefficients (B), R% and Adjusted R2. R for the regression
was significantly different from zero, F (4, 25)=4.57, p<.01.

Among the variables examined only one of the predictors contributed
significantly to the prediction of Insomnia Frequency at Time 2: Total Sleep Time
(s°=.23, p<.001). In combination, the 4 variables contributed another 15% in shared
variability. Altogether, 42% of the variability in insomnia frequency at Time 2 was
predicted by knowing scores on these 4 predictor variables.

Although the relationships between Insomnia Frequency at Time 2 and
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Neuroticism was r=. 41 (p<. 01), it did not contribute significantly to the regression. The

relationship between Insomnia Frequency and Neuroticism seems to be redundant to the

relationship between Total Sleep Time and Insomnia frequency among men.
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2. Prediction of Sleep Related Distress

The table in Appendix C 10 displays the means, standard deviations and
intercorrelations between the selected sleep, personality and psychological adjustment
variables and sleep related Distress at Time 2 among the men in this sample. Appendix C
11 presents the unstandardized regression coefficients (B), the standardized error of the
regression coefficients (SEB), the standardized regression coefficients (B), RZand
Adjusted R%. R for the regression was not significantly different from zero, E(4, 24)=135,
n.s., indicating that variability in sleep related distress was not reliably predicted by
knowing the scores on the 4 selected predictor variables among men .

3. Prediction of Daytime Fatigue

The table in Appendix C 12 displays the means, standard deviations and
intercorrelations between the selected sleep, personality and psychological adjustment
variables and daytime fatigue at Time 2 among the men in this sample. Appendix C 13
presents the unstandardized regression coefficients (B), the standardized error of the
regression coefficients (SEB), the standardized regression coefficients (), R2and
Adjusted R%. R for the regression was not significantly different from zero, E(4,
24)=.1.40, n.s., indicating that variability in Daytime Fatigue at Time 2 was not reliably
predicted by knowing the scores on the 4 selected predictor variables among men .
Poor Sleepers

1. Prediction of Insomnia Frequency

Appendix C 14 displays the means, standard deviations and intercorrelations for
self-reported Insomnia Frequency at Time 2 and the predictor variables among Poor

Sleepers. Appendix C 15 presents the unstandardized regression coefficients (B), the
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standardized error of the regression coefficients (SEB), the standardized regression
coefficients (B), R* and Adjusted R>. R for the regression was significantly different
from zero, F(4, 39)=4.01, p<.01.

One of the predictors examined contributed significantly to the prediction of
[nsomnia Frequency two years later, Total Sleep Time (sr’=.24, p<.001), while a second
variable, Neuroticism, approached significance (p<.10). Altogether, 29% of the
variability in Insomnia Frequency at Time 2 was predicted by knowing scores on these 4
predictor variables.

2. Prediction of Sleep Related Distress

Appendix C 16 displays the means, standard deviations and intercorrelations
between the predictor variables and sleep related Distress two years later among Poor
Sleepers. Appendix C 17 presents the unstandardized regression coefficients (B), the
st;mdardized error of the regression coefficients (SEB), the standardized regression
coefficients (), R? and Adjusted R%. R for the regression approached significance,

E (4, 40)=2.07. p<.10.

Of the variables examined, only one contributed significantly to the prediction of
sleep related Distress at Time 2, Neuroticism (s’=. 14, p<.01). Altogether, 17% of the
variability in sleep related Distress at Time 2 was predicted by knowing scores on these 4
predictor variables.

3. Prediction of Daytime Fatigue

Means, standard deviations and intercorrelations between the predictor variables
and Daytime Fatigue two years later among Poor Sleepers are presented in the table of

Appendix C 18. Appendix C 19 presents the unstandardized regression coefficients (B),
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the standardized error of the regression coefficients (SEB), the standardized regression
coefficients (), R? and Adjusted R%. Among Poor Sleepers, R for the regression was not
significantly different from zero, F (4, 35)=1.31, n.s., indicating that variability in
Daytime Fatigue in this sub-sample was not reliably predicted by knowing the scores on
the 4 selected predictor variables.
Good Sleepers

1. Prediction of Insomnia Frequency

Appendix C 20 displays the means, standard deviations and intercorrelations
between the predictor variables and self-reported Insomnia Frequency two years later
among Good Sleepers. Appendix C 21 presents the unstandardized regression
coefficients (B), the standardized error of the regression coefficients (SEB), the
standardized regression coefficients (), R? and Adjusted R>. R for the regression did
not significantly differ from zero, E (4, 48)=.58, n.s, indicating that among Good
Sleepers, it was not possible to predict [nsomnia Frequency at Time 2 based on scores at
Time 1 on the variables examined.

2. Prediction of Sleep Related Distress

Means, standard deviations and intercorrelations between the predictor variables
and sleep related Distress at Time 2 among the Good Sleepers are displayed in Appendix
C 22. Appendix C 23 presents the unstandardized regression coefficients (B), the
standardized error of the regression coefficients (SEB), the standardized regression
coefficients (B). R* and Adjusted R>. R for the regression was not significantly different

from zero, F (4, 48)=.87, n.s., indicating that variability in sleep related distress was not
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reliably predicted by knowing the scores on the 4 selected predictor variables among
Gocd Sleepers .

3. Prediction of Daytime Fatigue

Appendix C 24 displays the means, standard deviations and intercorrelations
between the 4 predictor variables and Daytime Fatigue at Time 2 among Good Sleepers.
Appendix C 25 presents the unstandardized regression coefficients (B), the standardized
error of the regression coefficients (SEB), the standardized regression coefficients (), &2
and Adjusted R®. R for the regression was significantly different from zero, F (4, 47) =
3.18, p<.0l.

Among the predictor variables examined only one contributed significantly to the
prediction of Daytime Fatigue at Time 2, Depression sr’=. 18, p<. 001), while Total
Sleep Time at Time | tended to be significantly associated with Daytime Fatigue two
years later (st’=. 05, p<.10). Altogether, 24% of the variability in Daytime Fatigue in
Good Sleepers at Time 2 was predicted by knowing scores on these 4 predictor variables.

Summary. Phase | and Phase 2

- Good sleepers and poor sleepers differed on nocturnal, daytime and psychological
variables

- Poor sleepers were likely to have high nocturnal cognitive arousal

- Psychological adjustment was related to cognitive arousal

- Highly aroused poor sleepers fared especially poorly on psychological adjustment
indices

- Contrary to other findings, males and females did not differ on nighttime or daytime
functioning or on psychological adjustment and personality variables

- Over a 2-year period, 78% of participants maintained the same sleep status category

- Of those who changed, most individuals improved their sleep status
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More total sleep time at time 1 predicted improved sleep status among poor sleepers
two years later; none of the variables examined significantly predicted deterioration
in sleep status among good sleepers

Predictors of components of the insomnia complaint 2 years later differed between
males and females

For men, only the sleep parameter total sleep time at time | was related to insomnia
frequency 2 years later

For women, total sleep time at time 1 was also related to insomnia frequency two
years later

In addition, among women, total sleep time together with some psychological aspects

predicted affective insomnia components 2 years later
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DISCUSSION

The present study was conducted in two phases. The objectives of Phase 1 were to
compare the characteristics of older men and women who report sleeping well and
poorly and to evaluate the role of nocturnal cognitive arousal and its correlates in the
complaint of poor sleep among older adults. To address these objectives, four groups of
older adults differing in sleep quality and nocturnal levels of wake time cognitive activity
were evaluated cross-sectionally. The goal of Phase 2 of this investigation was to assess
changes in sleep quality in older adults over a 2-year period and to identify factors of
vulnerability and resilience to the development and maintenance of insomnia complaints.
Predictors of three aspects of the insomnia experience (frequency of sleep difficulties,
problematic daytime functioning and sleep related distress) were investigated separately
in order to address the multidimensional nature of insomnia.
Limitations of the Study

Before discussing the results of the present investigation, some of its limitations
need to be considered.

While the number of participants in this investigation was reasonably large (e.g.,
Phase 1, 183 participants), the sample consisted of individuals who lived in the
community and were generally healthy, well adjusted, educated and financially
comfortable. Therefore, findings may not be generalizable to other less advantaged
populations. The present sample was also restricted in that participants were generaily
not taking hypnotic medication and were screened for the presence of other sleep
disorders. The results may, thus, not be applicable to other older aduits who are at risk

for insomnia due to the presence of other sleep disorders or to taking sleep medication.
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Future research should study the generalizability of the findings to a more heterogeneous
group of older adults.

It is also possible that the poor sleepers in this study, who were volunteers,
presented less severe insomnia problems than patients seeking insomnia treatment in
clinical or medical settings. While this, too, could affect the generalizability of the
results to other older populations, it appears unlikely. Participants in this study reported
substantial periods of nocturnal wakefulness (mean Total Wake Time was 2 1/2 hours)
and had been experiencing insomnia for an average of 15 years. In addition, the
literature suggests that poor sleepers who volunteer do not differ on sleep characteristics
from patients seeking treatment for their insomnia (e.g., Stepanski, Koshorek, Zorick,
Glinn, Roehrs, & Roth, 1989).

Another limitation of this investigation is the absence of polysomnography (PSG)
or physiological data to verify participants’ self-reported sleep characteristics. Indeed,
insomnia in the present investigation was defined solely on the basis of subjective
information rather than objective information. The absence of PSG has several
implications.

First, polysomnographic evaluation might have portrayed more accurately the
extent and nature of the presenting sleep disturbances. Second, it would have served as a
more accurate screening to rule out insomnia due to sleep pathologies such as sleep
apnea or periodic limb movements. Additionally, PSG data might have provided
pertinent information about older individuals in this sample who slept well. For
example, PSG could have elucidated whether this segment of individuals escaped the

usual physiological changes in sleep architecture which characterize aging and could
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have provided supplementary information about the physiological underpinnings of
cognitive arousal.

However, objective evaluation by PSG recording is not necessarily the best
criterion of sleep quality. It is, rather, another dimension of the sleep experience.
Indeed. it is the subjective experience of sleep disturbance that causes people to feel
distressed and seek treatment. Although PSG may be essential in diagnosing disorders
such as sleep apnea, it seems to have little to add to self-reports in the diagnosis of
insomnia (Reite, Buysse, Reynolds, & Wallace, 1995; Standards of Practice Committee
of the America Sleep Disorders Association, 1995; Vgontzas, Kales, Bixler, Manfredi, &
Vela-Bueno, 1995).

The Present Findings

Gender Differences in Sleep Characteristics. Personality and Psychological Adjustment

Phase 1.

Overall the findings in the present study indicate that males and females are
similar on the myriad sleep parameters and daytime variables, including time spent
awake during the night, sleep related distress, and daytime fatigue attributed to poor
sleep. These findings differ from those reported by others (e.g., Morgan, in press;
Ohayon, 1997) which suggest that women are more likely to complain of sleep
impairments in old age than men.

Cultural influences are often offered as possible explanations for women’s
willingness to discuss their symptoms and problems more readily than men. In the
present sample, cultural influences may have operated in reverse. Since, participants in

the present study were generally educated and of relatively high socio-economic status,
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the men in this sample may have been more open to discussing their sleep problems than
participants in other investigations.

Furthermore, contrary to expectations and to research findings reported in the
literature, men and women in this investigation were not distinguishable on indices of
personality and psychological adjustment, including, for example, Neuroticism.
Participants in the present investigation were generally healthy, educated and financially
comfortable. In addition, they were screened for psychopathology and consequently
tended to be relatively well adjusted. This too may help explain the lack of differences
found between men and women on sleep characteristics. The relationship between
psychological adjustment, personality type, reported sleep impairments and gender
merits further investigation.

Phase 2.

When different aspects of the insomnia complaint were examined longitudinally,
the results of the present investigation suggested that predictors of insomnia may be
different for men and women. While the three aspects of the insomnia experience
(frequency of poor sleep, distress, daytime fatigue) could be reliably predicted on the
basis of knowing pre-test scores on indices of nocturnal sleep, intrusive thoughts,
personality and affect among women, only insomnia frequency was reliably predicted
among men. Furthermore, the findings indicated that in women, both psychological /
personality characteristics and sleep parameters are differentially associated with the
selected three components of insomnia. [n men. only the baseline sleep parameter (total

sleep time) was related to self-reports of insomnia 2 years later.
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Together, the results of Phase 1 and Phase 2 point to the possibility that there is a
difference in the way sleep and psychological adjustment interact in men and women.
Indeed, the findings suggest that the insomnia complaint among women may be more
multifaceted and complex than among men. For example, men may present to a clinical
setting solely with a complaint of sleep impairment whereas women may also report
distress and daytime sequelae. Moreover, the present results suggest that the insomnia
experience of women, contrary to that of men, may be influenced by psychological and
personality characteristics in addition to sleep difficulties. Therapeutic implications may
be that women require a more multi-dimensional approach to treatment which includes
stress management to reduce sleep related distress and treatment of sub-clinical levels of

depression to address daytime fatigue in addition to classical treatments for insomnia.

Cognitive Arousal and Sleep Characteristics

Nocturnal Sleep Characteristics.

Poor sleepers in the present sample experienced considerably worse sleep than
good sleepers, as revealed by quantitative data such as total nocturnal sleep time, total
wake time and sleep efficiency. There were, as expected, more high arousal individuals
among poor sleepers, however, high arousal per se was not related to quantitative sleep
measures. Therefore, hypothesis 1 was not supported by the current data. This was
surprising since cognitive activity prior to sleep has been widely implicated in sleep
difficulties. In a previous study, for example, Gross and Borkovec (1982) reported that

an experimental manipulation designed to induce cognitive planning, telling subjects that
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they would have to give a speech on specific topic before the end of the session,
significantly increased sleep onset latency according to EEG criteria.

Interestingly, the only sleep related variable on which individuals with varying
levels of cognitive activity could be distinguished was self-reported insomnia frequency.
Older adults experiencing greater level of cognitive arousal during nocturnal awakenings
reported more frequent sleep difficulties, suggesting that levels of cognitive arousal may
be associated with the perception or the complaint of poorer sleep in both good and poor
sleepers. This result should however be viewed with caution as the multivariate analysis
was non-significant. Nevertheless, it suggests tentative support for the role of cognitive
arousal in the complaint of insomnia. Other studies comparing older good and poor
sleepers on quantitative as well as subjective measures of sleep quality are necessary to
verify the association between nocturnal cognitive arousal and the complaint of poor
sleep.

Daytime Functioning.

Consistent with the results of others which find that people who complain of
difficulty falling asleep or staying asleep during the night often report feeling
unrefreshed, sleepy and tired (Alapin et al., 1998; Hauri & Fisher, 1986; Roth & Ancoli-
Israel, 1999; Zammit, 1988), poor sleepers in the present investigation reported greater
daytime fatigue and sleepiness during the day than their well sleeping counterparts.
These consistent reports of daytime consequences following poor nocturnal sleep are in
sharp contrast to the results from studies which have compared people complaining of
insomnia to normal sleepers on behavioral measures of daytime performance and

functioning (e.g.. Alapin, 1996; Alapin et al., 1998; Bonnet & Arand, 1995; Lichstein et
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al, 1994; Mendelson et al., 1984; Seidel et al., 1984). Correlations between self-reports
of feeling sleepy or fatigued during the day and behavioral measures of the same
constructs are generally small and non-significant. This lack of consistency between
subjective and objective measures of daytime consequences of insomnia, as well as the
role of sleep deprivation in the secondary symptoms such as fatigue and sleepiness have
been questioned. To quote Bonnet and Arand (1995) for example, “secondary symptoms
reported by patients with primary insomnia are probably not related to their poor sleep
per se”.

Previous studies have indicated that self-reported daytime impairments in people
complaining of insomnia are more closely associated with indices of psychological
adjustment than with nocturnal sleep parameters (Alapin, 1996; Chambers & Keller,
1993: Fichten et al., 1995; Shochat, Umphress, Israel, & Ancoli-Israel, 1999); it was,
therefore, expected that individuals displaying more negative cognitive activity during
the night would also report greater daytime difficulties than individuals with lower levels
of nocturnal cognitive arousal (Hypothesis 2). Contrary to others’ findings (e.g.,
Chambers & Kim, 1993) that among both insomniacs and non-insomniacs, there was a
strong negative relationship between intrusive thoughts at bedtime and restedness during
the day but no relationship with either variable and nocturnal sleep variables; in the
present investigation, daytime functioning was not associated with levels of cognitive
arousal levels during nocturnal awakening. Indeed, individuals with high and low levels
of nocturnal cognitive arousal were not different on the index of daytime fatigue. The

results of the present investigation showed that daytime impairments were solely related
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to sleep parameters and suggest that poor sleepers reported greater levels of fatigue and
sleepiness during the day than good sleepers.

Napping has been found to be quite prevalent among older adults. In a recent
survey of older individuals, Hohagen, Kappler, Schramm, Riemann, Weyerer, and
Berger (1994) found that the majority of participants indicated that they habitually
napped during the day. Several studies have found no relationship between nocturnal
sleep variables and the tendency to nap during the day (Bliwise et al., 1992; Hohagen et
al., 1994; Morgan et al., 1989), while others have found that individuals who report
napping on a regular basis are more likely to report nighttime sleep complaints (Hays,
Blazer. & Foley, 1996). Additionally, there are suggestions in the literature that poor
sleep in older adults is associated with maladaptive sleep lifestyle practices such as
taking frequent naps (e.g., Hoelscher & Edinger, 1988). The results of the present
research however show that good and poor sleepers were not distinguishable on how
frequently they napped during the week. This finding is consistent with those of other
studies which suggest that faulty sleep hygiene and lifestyle practices do not play arole
in the poor sleep experienced by many older adults (Gourash Bliwise, 1992; Fichten et
al.. 1995; Morgan et al., 1989). Nevertheless, commonly used psychological treatments,
including Stimulus Control and Sleep Restriction procedures or sleep hygiene / education
applied to late life insomnia invite insomnia patients to eliminate napping during the day
(for a review of insomnia treatments see, Lichstein, Riedel, & Means, in press). Itis
possible that napping behavior affects nocturnal sleep of some individuals more than
others. However, the inclusion of a restriction on napping behavior in many of the

treatment packages for insomnia does not seem warranted based on the current research.
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Further research investigating not only frequency of napping among older good and poor
sleepers but examining the timing and length of naps may provide more information
about the effects of napping on nocturnal behavior. Moreover, it is possible that
individual characteristics mediate the effects of napping on the sleep of certain
individuals, further research is needed to examine the role of such characteristics on

napping behavior and nocturnal sleep.

Personality And Psychological Adjustment.

Poor Sleepers in this sample experienced considerably worse sleep than good
sleepers as revealed by quantitative data such as total sleep time, total wake time and
sleep efficiency. Poor sleepers reporting high and low levels of cognitive arousal during
nocturnal awakenings were, for their part. quite similar in terms of the severity as well as
the duration of their sleep difficulties. On measures of psychological maladjustment and
negative adaptation, however, the pattern of results was quite different.

Consistent with the findings of others, poor sleepers in the present investigation
displayed somewhat poorer psychological adjustment than good sleepers (e.g., Fichten et
al., 1995; in press; Frisoni et al., 1993; Gourash Bliwise, 1992; Monk, Reynolds,
Machen, & Kupfer, 1992; Morin & Gramling, 1989). Overall, they were more neurotic,
reported greater somatic and cognitive arousal as well as greater levels of worry during
nocturnal wakefulness than good sleepers. Predictably, poor sleepers were also more
distressed about their sleep and reported lower self-efficacy with regards to their sleep.
However, contrary to others’ findings that poor sleepers are more depressed and anxious
during the day than good sleepers (for a review, see Benca, Okawa, Uchiyama, Ozakis,
Nakajima, Shibui, & Obermeyer, 1997; Morin & Gramling, 1989), the present findings

indicate that when effects of sleep quality and cognitive arousal were disentangled, poor
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sleep per se was not related to higher scores on indices of depression, anxiety or
psychopathology. Overall the present findings, suggest that when the effects of poor
sleep and cognitive arousal are examined separately, poor sleep quality is more related to
sleep related preoccupations (lower sleep self-efficacy) and distress than anxiety and
depression.

Individuals reporting higher levels of cognitive activity during periods of
nocturnal sleeplessness were expected to be more psychologically maladjusted and to
display more neurotic and worrying personality profiles than individuals with lower
levels of nocturnal cognitive arousal, even when sleep was controlled for (Hypothesis 3).
The present results support this hypothesis. Regardless of sleep status, people reporting
elevated nocturnal cognitive arousal differed from those with low nocturnal cognitive
arousal on virtually all of the personality and psychological indices examined: they
entertained more anxious, worried and negative thoughts and had higher neuroticism
scores and lower satisfaction with their lives than individuals with low cognitive arousal
during nocturnal wakefulness.

The findings revealed some interaction between sleep status and cognitive
arousal. These interactions suggest that (1) in poor sleepers, high nocturnal cognitive
arousal is asvociated with the worst psychological profiles, while (2) poor sleep and low
nocturnal cognitive arousal is associated with indices of psychological adjustment
similar to that of good sleepers.

Though cognitive arousal and poor sleep proved to be related in the present
investigation, there were sufficient numbers of participants who were either poor

sleepers with low levels of nocturnal cognitive arousal or good sleepers with high



83

cognitive arousal to separate the respective effects of sleep quality and cognitive arousal.
Moreover, though a close relationship between cognitive arousal and poor sleep has been
assumed, it is of some import that cognitive arousal is not a necessary feature of poor
sleep and presumably, not always the cause of it. The present findings are thus
consistent with suggestions in the literature that poor sieepers do not represent a
homogeneous group and that subgroups, in fact, present different psychological profiles
(Chambers & Keller, 1993; Fichten et al., 1995; Knab & Engel-Sittenfeld, 1983; Ohayon
et al., 1997; Watts, Coyle, & East, 1994; Zorick et al., 1981). The results of this
investigation are unique however in demonstrating the separate as well as combined
effects of both sleep parameters and nocturnal cognitive arousal in the complaint of poor
sleep as well as poor psychological adaptation among older aduits. It is important to
note that the effect of poor sleep and cognitive arousal identified in the present study are
probably additive. The majority of poor sleepers in this investigation also reported high
levels of cognitive arousal during nocturnal wakefulness; therefore many poor sleepers
also manifested the effects attributed to cognitive arousal.

Sleep researchers and clinicians have increasingly implicated cognitive
hyperarousal and intrusive thoughts during nocturnal awakenings in the etiology and
maintenance of insomnia (Bonnet & Arand, 1998; Borkovec et al., 1981; Coates et al.,
1983; Coyle & Watts, 1991; Kuisk et al., 1989; Lamarche & Ogilvie, 1997; Lichstein &
Fanning, 1990; Lundh, Lunqvist, Broman, & Hetta 1991; Morin et al., 1993; Perlis et al.,
1997b; Waters, Adams Jr, Binks, & Varnado, 1993: Watts et al., 1994). Moreover,
researchers have found that individuals suffering from insomnia tend to endorse an

anxious, dysphoric or worried cognitive style (Edinger et al., 1983) which is considered
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to heighten the affective response to poor sleep (Coyle & Watts, 1991; Fichtenetal., in
press; Morin et al., 1993). Recent cognitive models of insomnia suggest that there tends
to be a vicious cycle involving insomnia, emotional distress, intrusive and negative
thoughts, dysfunctional cognitions and attitudes and further sleep disturbance (Fichten et
al., in press; Morin et al., 1993).

The results of this investigation are consistent with these conceptualizations of
poor sleep, at least for a segment of poor sleepers. However, the findings are
correlational rather than causal and poorer adaptation in individuals with elevated levels
of nocturnal cognitive arousal is not limited to the sleep experience. Therefore, whether
poor psychological adjustment and a worrying, anxious, and neurotic personality style
preceded the onset of insomnia in the subgroup of poor sleepers with high levels of
cognitive arousal, or whether these characteristics resulted from the combination of
sleeplessness and excessive cognitive activity cannot be determined by cross-sectional
data. The longitudinal component of this study, Phase 2, attempted to elucidate the
respective roles of cognitive arousal and psychological adjustment in the onset and

maintenance of insomnia.

Changes in Sleep Status over Time

Cross sectional studies of a variety of populations have generally indicated that
insomnia complaints increase with age (e.g., Bliwise et al., 1992). Indeed, the
prevalence of sleep impairments over the age of 65 years has been estimated as high as

50% (Prinz et al., 1990).
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Psychophysiological changes in sleep architecture that accompany the aging
process is commonly believed to accelerate the rate of deterioration in old age.
However, poor sleep in older adults is not inevitable. In fact, recent longitudinal studies
suggest that while sleep complaints are relatively stable in later life, sleep can improve
with time in older adults (Libman et al., 1998; Mellinger et al., 1985; Mendelson, 1995;
Monjan & Foley, 1995; Morgan et al., 1989; Rodin et al., 1988; Roberts, Shema, &
Kaplan, 1999). In a longitudinal study of 2380 older adults, Roberts et al. (1999) found
that only 60% of individuals complaining of insomnia at baseline, continued to report
insomnia one year later. Similarly, among 2000 individuals with chronic insomnia at
baseline. Foley et al. (1995) found that almost half reported no symptoms of insomnia
three years later.

Results of the present investigation were consistent with these findings and
indicate that over a 2-year period there was relatively little change in sleep status.
Indeed. the large majority of individuals (78%) who experienced good or poor sleep at
pre-testing remained good or poor sleepers 2 years later. Whether the symptoms of poor
sleep persisted through out the time of the follow up was not determined in the present
study but the results suggest that a large proportion of older adults may have chronic
poor sleep. Among those older adults who did change in terms of sleep status, the
majority of individuals improved. These results clearly demonstrate that sleep
impairments do not necessarily develop as a consequence of increasing age, per se, in
older adults.

As noted by Libman et al. (1998), findings such as these underscore the necessity

for longitudinal studies since cross-sectional analyses would have simply indicated the
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percentage of good and poor sleepers at pre and post-testing and would have failed to
detect the rate of improvement as well as the rate of deterioration in this older sample.
Predicting Improvement and Deterioration of Sleep in Older Adults

The results of this investigation indicate that knowing scores on indices of total
sleep time, nocturnal cognitive arousal, depression, and neuroticism facilitated
distinguishing those older poor sleepers who became good sleepers over a two-year
period. These factors did not predict which good sleepers deteriorated with time.
Among poor sleepers, greater total sleep time was the only significant predictor of
improved sleep status. Indeed, poor sleepers who slept longer were more likely to have
improved two years later than those who slept less. Contrary to expectations and to
Libman et al’s (1998) findings, better psychological adjustment, including lower
neuroticism, less nocturnal cognitive arousal, and less depressed affect was not related to
improvement 2 years later. These differences may result from the absence of a *medium
quality sleepers” group in the present study, which made it more difficult for poor
sleepers to change sleep status.

As was the case in Libman et al.’s (1998) study and despite the use of less
stringent criteria to classify participants as good sleepers in the present investigation, it
was not possible, based on the four selected predictors to distinguish good sleepers who
deteriorated from those who remained good sleepers at the end of a two year period.
This finding differs from previous studies which have identified risk factors associated
with incident insomnia in older adults (Bliwise. 1993; Foley et al., 1999; Hoch et al.,
1994; Morgan & Clarke, 1997). Foley et al. (1999), for example, found that incident

insomnia was associated with depressed mood, respiratory symptoms, fair to poor
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perceived health and physical disability. As was the case in this study, it should be
underlined that increasing age was never identified as a significant risk factor of future
insomnia when the effects of other putative risk factors were controlled for in
longitudinal studies (Libman et al., 1998; Mellinger et al., 1985; Mendelson, 1995;
Monjan & Foley, 1995; Morgan et al., 1989; Morgan & Clarke, 1997; Rodin et al., 1988;
Roberts, Shema, & Kaplan, 1999).

What explains the fact others have identified predictors of sleep status over time
and that this investigation did not? Different reasons may explain the discrepancy.

First, it should be noted that in the present investigation, only 12 of the 40 poor sleepers
improved and only 8 of the 51 good sleepers deteriorated. It is, therefore, possible that
small sample size of people who changed sleep status is one reason why: psychological
variables did not distinguish poor sleepers who improved from those who remained
unchanged, and why none of the variables were useful in discriminating good sleepers
who deteriorated from those who remained unchanged. Hence, lack of power may have
interfered with the possibility of detecting differences among the groups. Larger samples
of good and poor sleepers are needed to determine how poor sleep can be improved and
how good sleep can be preserved in older adults and to clarify whether the same
protective and risk factors influence sleep evolution in men and women.

Another reason why this study may not have been able to reliably distinguish
older adults who changed sleep status over time concerns the predictor variables selected
in the present study. An important limitation pertains to the lack of attention to physical
health in this sample of older adults. Indeed, apart from depressive and anxious

symptomatology, poor physical health has consistently been found to be associated with



most incident cases of insomnia in this cohort. Morgan and Clarke (1997), for example,
note that although depressive mood represents a major risk factor, the most likely source
of risk was physical rather than mental. Asan index of health, the total number of
medications used by participants at Time 1 was added to the discrim’nant analyses
predicting Good and Poor Sleepers who changed or remained unchanged over time.
Addition of this measure did not improve the prediction of older adults who changed
sleep status over time. This may reflect the fact that total number of medications is not a
good index of health among older adults. This lack of added predictive power may also
stem from the fact that participants included in this investigation were required to be free
from any major illness and thus may not be representative of older individuals in the
general populations.

A final reason why others’ have identified risk factors for the development of
insomnia over time, and no predictor variable was associated with deterioration of sleep
among good sleepers in the present investigation, may relate to the different definitions
of sleep status used here and in other studies. [ndeed. whereas the criteria for poor sleep
in this study was operationalized as 30 minutes of undesired awake time 3 times per
week for a minimum of 6 months, others have used less stringent criteria to define poor
sleep. For example, in Roberts et al.’s (1999) study, sleep complaints were measured
using an item that inquired whether respondents had experienced “nearly every day”
trouble falling asleep or staying asleep in the last 2 weeks (p. 189). Similarly, the
occurrence of insomnia in Foley et al.’s (1999) investigation was based on the response

of “most of the time” versus “sometimes, rarely, or never” to the questions “How often
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do you have trouble falling asleep?” and “How often do you have trouble waking up too
early and not being able to fall asleep again?” (p. S374).

The definitions of “insomnia” or “sleep complaints” used in these studies seem
more open to subjective interpretation and hence more subject to the influence of
individual differences (e.g., response biases) than that used in the present study.
Therefore, it is possible that the findings reported in other investigations overestimate the
role of depressed affect and health in the prediction of sleep deterioration among older
adults.

Different Aspects of the Insomnia Complaint: Good and Poor Sleepers

Modern conceptualizations increasingly recognize insomnia as being a
multifaceted syndrome which requires a multi-dimensional assessment (e.g., APA, 1994;
ASDA, 1990; Knab & Engel-Sittenfeld, 1983; Coyle & Watts, 1991; Fichten et al., 1995;
Sateia, Doghramji, Hauri, & Morin, 2000). In clinical settings, insomnia is defined not
only in terms of nocturnal sieep/wake parameters but also in terms of presumed daytime
consequences of poor sleep and sleep related distress. The major sleep disorder
classification systems require a report of daytime difficulties in addition to reports of
nighttime sleep impairments for the diagnosis of insomnia (APA, 1994; ASDA, 1990).
Additionally, both the DSM-IV (APA, 1994) and the International Classification of
Diseases (ICD-10: World Health Organization, 1992), include a criterion of distress
related to the sleep problem as a central feature of primary insomnia.

The multifaceted nature of insomnia is further supported by empirical data
(Fichten et al., 1995; Watts & Coyle, 1991). Watts and Coyle (1991), for example,

performed a factor analysis on combined items of two questionnaires designed to assess



90

sleep disturbance. Six separate factors were derived from their analysis: an “aftereffects”
factor which reflected concerns about the consequences of poor sleep, a “sleep
dissatisfaction” factor that represented general dissatisfaction with sleep, a “sleep
attitudes” factor referring to pre-bed worry about the ability to sleep, a “mental activity”
factor which encompasses non-specific pre-sleep thoughts and cognitive arousal, and two
other factors related respectively with “sleep onset” and “sleep maintenance”. Coyle and
Watts (1991) found different patterns of correlations between these factors and various
sleep variables as well as personality and individual differences. Such findings suggest
that the insomnia complaint encompasses several dimensions.

Consistent with this multidimensional conceptualization of insomnia, the findings
of the present study indicate that indices of sleep quality, personality, psychological
adjustment and intrusive thoughts were differentially associated with aspects of the
insomnia experience 2 years later. Among poor sleepers, while insomnia frequency 2
years later was best predicted by lower total sleep time at pre-test, sleep related distress
was associated with neuroticism at time 1 and the complaint of daytime fatigue 2 years
later was related to depression.

It should be noted that the association between low levels of depression and
daytime fatigue two years later was evident among good and poor sleepers alike, raising
the possibility that what are generally considered to be daytime consequences of an
insomnia problem may, in fact, simply reflect an underlying sub-clinical depression
(Fichten et al., 1995). Although the present data were gathered longitudinally and, thus,
suggest that depression preceded the occurrence of daytime fatigue in time, the findings

are correlational and causality cannot be inferred.
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It is noteworthy that among good sleepers, none of the predictor variables
examined significantly predicted insomnia frequency or sleep related distress. This may
have reflected the fact that sleep quality among good sleepers was quite resilient to
change and that individuals who did not suffer from insomnia at the pre-test continued
not to display poor sleep and therefore sleep related distress two years later.

Among poor sleepers, self-reported insomnia frequency and sleep related distress
at follow-up were somewhat predictable when baseline data on depression, nocturnal
cognitive arousal, neuroticism and total sleep time were simultaneously entered into
linear regressions. The percentages of variance explained by these predictors were
29.5% and 17% for insomnia frequency and sleep related distress, respectively. This
leaves much of the variance of these two components of the insomnia complaint
unexplained. The impact of other factors, such as physical health or stressful life events
(e.g., bereavement) as well as their interaction with certain types of psychological and
personality profiles, on the incidence of the different facets of the insomnia complaint
needs to be explored further.

Nocturnal Cognitive Arousal and Components of the Insomnia Complaint

Hypothesis 4 of the present study proposed that high levels of cognitive arousal
would pose a significant risk factor for developing or maintaining sleep difficulties to
predictions. Contrary to expectations, high levels of nocturnal cognitive activity was not
significantly associated with any of the aspects of the insomnia complaint examined two
years later in either good / poor sleepers or women / men. Several reasons may explain

this counter-intuitive finding.
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First, the measure used to assess nocturnal cognitive arousal in the present
investigation, a modified version of the Nicassio et al.’s (1985) Pre-Sleep Arousal scale,
is a state rather than a trait measure. As such, this measure was not useful in predicting
insomnia complaints longitudinally. A corollary to this is that cognitive arousal during
nocturnal wakefulness may be an epiphenomenona of trait anxiety and / or general
affect. In this investigation, the pattern of correlations between cognitive arousal and
depression and neuroticism were consistently significant in all subgroups of older adults
examined (good and poor sleepers, women and men). It is therefore possible that the
relationship between nocturnal cognitive arousal and the different dimensions of
insomnia were mediated by the association between depression or neuroticism and the
sleep complaints.

Another reason why nocturnal cognitive arousal did not emerge as a significant
predictor of any of the components of the insomnia complaint, including future reports of
sleep difficulties pertains to the actual role of cognitive arousal in insomnia. Recent
cognitive conceptualizations of insomnia (e.g., Fichten et al., in press; Morin et al., in
press) implicate cognitive factors and distressing and intrusive thoughts in the etiology
and maintenance of insomnia. Fichten et al. (in press), for example, posit that negative
cognitive activity and high levels of tension during periods of wakefulness contribute to
poor sleep experiences on the one hand, and may act as mediators between personality
factors and negative affect and self-reported poor daytime functioning and insomnia
complaints on the other.

However, the present investigation identified a substantial group of poor sleepers

who experienced considerable sleep impairments, but reported low levels of cognitive
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activity during nocturnal wakefulness. This suggests that high levels of cognitive arousal
are not necessarily associated with poor sleep. Furthermore, in the cross-sectional
portion of this investigation, high cognitive arousal was not associated with quantitative
sleep parameters (total sleep time, total wake time) nor daytime fatigue. Cognitive
arousal was. however, highly and significantly associated with the myriad psychological
and personality variables examined in this study. It is thus possible that, cognitive
arousal, rather than being directly associated with poor sleep, is an additional expression
of psychological maladjustment, which, in tumn, is related to the overall insomnia
experience.

Consistent with this hypothesis is the suggestion in the literature that it is the
content and, more specifically, the affective valence of cognitions, and not excessive
cognitive activity per se, which constitute an important mediating factor in the
experience of insomnia (e.g., Morin et al., 1993). Researchers have found that when
thoughts of people who complain of insomnia were sampled at night, these were more
negatively toned compared to those of good sleepers (Borkovec et al., 1981; Fichten et
al. in press; Kuisk et al., 1989; Van Egeren, Haynes, Franzen, & Hamilton, 1983).

A shortcoming of the present study is the lack of attention to the type and valence
of the thoughts entertained by participants during periods of sleeplessness. A recent
study, which examined the role of thoughts during nocturnal awakenings in the insomnia
experience of older adults, and included participants of this investigation in its sample,
provides clues about the content and affective tone of these cognitions (Fichtenetal.,
1998; in press). Fichten et al. (1998; in press) found that while older adults tended to

endorse positive rather than negative thoughts. Highly distressed poor sleepers reported



94

more negative and worried thoughts during periods of sleeplessness than good sleepers
or minimally distressed poor sleepers. Surprisingly, even though, half of the participants
in their study had diagnosable, chronic insomnia, only 5% reported that they thought
about their troubled sleep or the consequences of staying awake at night.

In a similar effort to clarify the nature of sleep interfering cognitions and to
identify which aspects of cognitive activity are most crucial in determining sleep quality,
Coyle and Watts (1991) factor analyzed a commonly used sleep questionnaire and found
two distinct cognitive factors which they labeled “Sleep Attitudes”, concerned with
performance anxiety about sleep, and “Mental Activity” which reflects high levels of
cognitive mentations of a non-specific kind (e.g., “My mind keeps turning things over”).
Of particular interest is the finding that these two cognitive factors revealed very
different patterns of correlations. While the “Mental Activity” factor showed significant
correlations with the Neuroticism scale of the Eysenck Personality Inventory and a short
worTy proneness questionnaire, the “Sleep Attitudes™ factor did not. Notably, the
~Mental Activity” factor identified by Coyle and Watts (1991) is akin to the process of
catastrophizing.

Together, such findings suggest a mediational role for negative thinking during
nocturnal awakenings and personality on the one hand and components of the insomnia
complaint on the other (Fichten et al., in press).

Studies combining poor sleep, indices of cognitive arousal as well as indices of
physiological arousal in sleep laboratories are starting to clarify the nature of the pre-
sleep process. Recent investigations have implicated cortical hyperarousal as the

physiclogical mechanism underlying intrusive cognitive activity at sleep onset (e.g., Hall
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et al., 2000; Mérica, Blois, & Gaillard, 1998; Perlis et al., 1997). At present, one study
has evaluated the symptoms of stress and depression in conjunction with laboratory sleep
EEG in a sample of adults with chronic primary insomnia (Hall et al., 2000). The
specific hypothesis investigated was that the tendency to experience stress related
intrusive thoughts and symptoms of depression would be associated with indices of
Central Nervous System arousal during sleep. The results indicated that among
insomniacs. symptoms of stress and depression were associated with poorer subjective
sleep quality as well as with markers of CNS hyperarousal (attenuated delta power and
heightened alpha power) through out the non-REM sleep. Hall et al. (2000) concluded
that heightened CNS hyperarousal in patients with insomnia probably reflect heightened
wake like mentations. which are experienced as wakefulness (p. 229). Additional studies
combining poor sleep, indices of cognitive arousal in conjunction with indices of
physiological arousal will help illuminate the nature of the pre-sleep process.

Overall. the results of the present investigation and recent research findings
argue against the direct role of nocturnal cognitive arousal on the onset and/or
maintenance of insomnia among older adults, as stipulated by others. Rather, these
results suggest that cognitive arousal is part of the psychological complex associated
with the complaint of insomnia. Autonomic hyperarousal is considered to be the
physiological basis for certain personality characteristics and psychological adjustment
parameters (e.g., Neuroticism). Similarly, cortical arousal is seen as the physiological
substrate of negative nocturnal cognitive activity. Negative cognitive activity, affective
and personality characteristics may thus best be viewed as behavioral correlates of

physiological arousal.
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Existing cognitive models of insomnia in older adults are descriptive and
behavioral. The above conceptualization orders research findings into a more theoretical
formulation where insomnia complaints in older adults can be seen as resulting from a
combination of varying configurations of physiological hyperarousal (both autonomic
and cortical) and age related sleep disruptions which provide the older adult more time to
think during the night.

Conclusions

The present investigation attempted to disentangle the role of sleep status and
nocturnal cognitive arousal in the nocturnal and daytime experiences of older adults.

The study demonstrated the existence of a substantial number of older adults reporting
poor sleep without concurrent high levels of cognitive hyperarousal. In general, the
results suggest that while poor sleepers were indeed more concerned and distressed about
their sleep than good sleepers, high levels of cognitive arousal were more highly and
more consistently associated with an anxious, neurotic, and worried profile than was the
“Poor Sleeper” status. Additionally, the results argue against the direct role of nocturnal
cognitive arousal in the development and maintenance of insomnia. Instead, nocturnal
cognitive activity is viewed as a behavioral correlate of physiological arousal. An
alternative conceptualization of the insomnia complaint in old age, which takes into
account age related sleep disruption (increased nocturnal awakenings) and physiological

predispositions, in the form of cortical and autonomic hyperarousal, is proposed.
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Appendix A

Telephone Screening Interview
Structured Sleep Interview



Talazhcpe Sewaanrs w&?ptgv-;" aw

My name is . I am parzt of the research team of
the Sleep and Agiang Project (and am working with

Dr. ). We are studying sleep in pecple cverx
60. The information we ccllecz will be helping us to
underscand mcre accut what makas pecpla sleep well or
ané will help us in develcping an eflactlive tr2atment
inscmnia.

Let me tell ycu about what is involved. We weculd like to
see ycu for about i hour to 1 hour and ¥ to answer scme
questions and £ill in scme questionnaires about your sleep
patterns. Of course this will all be confidential. Once
the questionnaires have been ccmpleted ycu will have an
opportunity to discuss any concerns you may have related to
sleep.

Does this sound like scmecthing you wculd be willing to do?

IEF YES

I would like to ask you a few questions just to make sure
that your situation fits the needs of this particular study.

1) Since we are studying sleep in people over age 55, are
you over S55?

2) Since all the questionaries are in English, do you
think you will have difficulty reading them?

1) Are you suffering from any serious medical or personal
problems right now?

How does it affect you life and sleep?

Are you currently seeking professional help for this?

4) When was the last time you tock medication to help you
fall asleep? :

IF LESS THAN 6 MONTHS AGO:
- how much medication (dosage)?
- how often (should be <3 times per week)?
- for how long?



Thank you, ycu azs just the kind of persen we are lcoking
for. May we set up an apgeintment that is convenient for
ycu to come to the hospital? (ASX THEM TO BRING ANY
MEDICATION THEY ARE CURRENTLY TAXING)

CR

Thank you Scr vcur time. Ycu have been wvary helpiul feoro

zhis zart of the study we are iccking for pecple whno:
1) are older than £42, or

2) have no major perscpal or medical problem right ncw,
or

3) who do not freguently use medication to help them fall
asleep, or

4) who have not taken medication in the last 6 mcnths
We may be calling you at a later date. If you have any
questions about this study I would be happy to try to answer
them. If you are interested in the results of the study you
can give us a call in abcout 8 months at 340-8266.

Thank you again.
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Sticrurad Q’aaa Higeory Intawriaw

I AM GOING TO ASK YCU SCM= QUESTICNS ABCUT YCUR SLz=P
PATTZRNS.

Hcw oitan do ycu fael axhausted during the day?
davs/week

1. APNEA

a)i: Do you saora? Yes No

ii: Has a bed partner ever ccmplained of your
snoring? Yes No

IF YES: -
b) INTERVIEWER'S JUDGEMENT OF OBESITY:

No Moderate Yes

c) Do you ever wake up in the middle of the night and
feel unable to breathe? Yes No

d) Has a bed partner ever noticed that ycu seem to stop
breathing? Yes No

e) How often do you wake up with a headache?
days/week.

If YES to ¢c) or d) or e):

£f) How often do you have this problem?

g) How long have you had this problem?

EXCLUSION CRITERIA: Snoring and at least 2 of the
following, with a duration of > 2
months:

- unable to breath ( > 2/wk)
- headache ( > 2/wk)
- fatigue ( > 2/wk)



1

MYOCLONUS AND RESTLESS LEG

a) Do your legs ever bother you after you go to bed at
night (e.g., cramps, jerking movements, crawling

sensaticns)? Yes No

B) At night, dc ycu £2el lixe scmething is crawlizg eon
ycur lacs and ycu have to skaxa it ofI or mova ycur
lazgs? Yes No ’

c) Do you ever waks up because of a cramp in your leg?
Yes No

d) Have you or ycur bed partner noticed that parts of
ycur body jerk at night? Yes No

I YES to any of the above: -
e) How often do you have this problem?

£) How long have you had this problem?

EXCLUSION CRITERIA: a) or b) or ¢) or d): frequency > 2/wk.

3.

PARASOMNIAS
a) i) How often do you have nightmares?
IF MORE THAN 6 NIGHTMARES PER YEAR:
ii) How often do they wake you up?
b) i) Eow often do you wake up afraid with no dream

recall, or you only recall a frightening
image?

IF POSITIVE:

ii) At times, do you notice sweating, fast pulse?
Yes No :

iii) How long has this been happening?

c) 1) How often do you sleepwalk?
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IF POSITIVE:
ii) How longc has this been happening?

EXCLUSION CRITERIA: a) or b) or c: reguency > 1/wk &
duration > 1 month

4. HYPERSCMNIA
a) i) Do ycu have any problam waking ug?
Yes No
IF Y=S:

ii) How often?

b) i) Do you have difficulty staying awake during the
day when you really want to be awake?
Yes No

ii) Does this happen while you are driving, at a
table with friends, while at work, etc?
Yes No

IF YES:

iii) When exactly does this happen?

iv) How often does this happen?
EXCLUSION CRITERIA: b) iv: frequency > 1l/wk.
S. SLEEP-WAKE SCHEDULE

a) i) Do you work the night shift or a rotating or
split shift? ____ Yes No -

IF YES:

ii) Bow often?

iii) How long have you had this shift?
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EXCLUSION CRITERIA: Pccr sleeper and shift change in the
last six mentas.

b) i) Do ycu travel across time zones?

Yas ____ No

T =8

ii) When was the last time?

iii) Did ycu get jet lag? Yes No

IF YES, ASK PARTICIPANT TO RETURN IN ONE MONTE WITHOUT JET
LAG.

6. MEDICAL
a) Have you recently taken any prescription or over-the-
counter medication for sleeping problems?
Yes No

b) Have you recently discontinued the use of these
drugs? Yes No

IF YES TO a) OR b), RECORD THE ANSWERS TO THE FOLLOWING IN
THE TABLE PROVIDED:

c) What medication and amount are/were you taking?

d) How many nights a week do/did you usually take this
medication?

e) How long have you been taking sleeping medication?

£) If discontinued use of drugs, when did you stop?

MEDICATIONS AMOUNT NIGHTS/WEEK DURATIOiW. WHEN STOPPED




115

EXCLUSION CRITERIA: Freaguency of medication use > 3/wk

and/or disceontinued use of medication
< 2 months ago.

7. a) Are you curzently taking any other medicaticn?
Yes No

IF Y=8:

b) Wha= madicariamn ig =2 c) wbhar -‘11an5 Se S-

pragorined £--9

d) Do you feel that any medications interfere with
your sleep? Yes No

IF YES:

e) Which medications?

£) How do they interfere?

g) How often do you take them?

EXCLUSION CRITERIA: Frequency of medication that interfere
with sleep > 2/wk.

8. a) Do you have any other problems or illnesses which
interfere with your sleep? Yes No
IF YES:

b) What are they?

EXCLUSION CRITERIA: Interviewer judgement



EXCLUSION CRITERIA:

10.

a) i) During the past year, have you been seversly
cdepressed? Yes Mo

IF Y=S:

ii) Hecw long did it last?

iiijAr2 you currantly deprassed? Zes No
b) Are you currantly taking medicaticn for

medication £or depression? Yes No
IF Y=S:

c) What is it?
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or b)

a) Have you been hospitalized in the past year?
Yes No

IF YES:

b) For what?

I£ YES for i) and ii) > 1 year or iii)

EXCLUSION CRITERIA: Interviewer judgement

11.

a) Do you ever have trouble sleeping because of
pain? Yes No

IF YES:

b) How often does it disturb you sleep?

EXCLUSION CRITERIA: Frequency > 1/week

12.

a) How many times per night do you wake up to use
the bathrcom?

IF MORE THAN TWICE:

b) How long has this been happening?
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c) Is it illness reslated? Yes No
I YES:
d) What is the prcblem?

EXCLUSION CRITERIA: IZ iilness causas difficuley falling

tack o sleep.

13. EXPECTATIONS
a) How long would you like to be able to sleep each
nighe? hrs.
b) Relative to other people your age, do you think
your sleep is:
better worse or the same
IF BETTER OR WORSE:
c) How does it differ?
14. a) Is it easier for you to fall asleep in places
other than your bedroom? Yes No
IF YES:
b) How often do you fall asleep in places other than
your bedrocm? days/week
c) Where do you usually fall asleep?
15. What do you do when you can't fall asleep?
16. a) On weekends (or your days off), do you sleep more

b)

than an hour later than your usual bed time?
Yes No

Do you go to bed more than an hour later than you
usual bed time? Yes No

———




s

c) 1) Ara there certain days of the week when you
exgerience more difficulty falling asleep than
on other days? Yes No

I7 Y=S:
ii) When?(Zcw deces iz ra2lata to ycur days cff?)
iii) What is the sleeping difficulty? (i.e.,
difficulty falling asleep at night, waking
too early)
17. a) Bow much alcohol do you drink?

b) At what time of the day do you usually drink?

18. a) Have you previously received treatment for
sleeping problems? Yes No

IF YES:

b) What was the treatment?

c) When did you receive it?

19. a) Have you tried self-help remedies for your
sleeping problems? _____ Yes ____ No

"IF YES:

b) What have you tried?

c)

How effective was it?
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20. Is there anything else related to your sleep that ycu
think I should kncw but have not asked you about?
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oa + (Il l)
CCNSENT ECRM

1. I am informed that this study is an attempt to
evaluate how sleep patterans relate to work, leisure
aczivities and lifestyle.

2. I am being asked to take par:z in this study. If I
agrae, I understand that I will be expec:tad to
ccmplete a battery of brief questionnaires designed
to assess the nacure of my sleep pattern, my
lifestyle, and aspects of my physical and
psychological well being. This will require about
one hour of participation.

3. I understand that I may discuss any questions or
concerns I have about this study with the Project
Coordinator and the Patient Representative, Roslyn
Davidson, 340-8222, local 5833.

4. I have the right to withdraw from the study at any
time without it affecting my care and to which I am
entitled.

5. I understand that if the results of this study are

published, my part in the study will be completely
anonymous and my privacy will be completely
protected.

6. On the basis of this information, I
willingly consent to participate as a subject in this
study conducted at the Jewish General Hospital.

Date: Participant:

Project Coordinator:

Witness:
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Appendix B

Questionnaires
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b Sex: Male: __ Female: ___
2. Age: ____
3. Religion: ——. Cathelic — Other
Jawish Mcne
—__ Szsetastant
4. Education: Pls2asa indicate the lavels of educaticn ycu

have gompletad. Check all those that apply.

Elementary
High School
C=G=?

Trade
University
Post-Graduate

5. Marital Status: Please check all those that apply.

Now married

Now living with a partner
Separated

Divorced

Widowed

Single

6. Current Living Arrangement:

Alone
With spouse/partner
Other (please specify):

x|

7. Employment: you employed? Please check all those

that apply.

Full-time
Part-time
Retired
Homemaker
Volunteer
Unemployed



8. Income Satisfaction:

123

Put an X in the box that best

describes how adequate you consider ysur inccme to be

in meeting your needs.

Inadequate

1
Adecuace

More than
adequate

What was your annual inczme last year (include you paztner's
if applicable)? Please circle one. '

$10,000 or less $10,000 - $20,000
$30,000 - $40,000 $40,000 - $50,000

$20,000 - $30,000
more than $50,000
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9. Do you have inscmnia? (problem with falling asleep or
goiac back to sleep after waking up at night or early
in the morning) Put an " X " in the appropriate box.

ey Ly lal3lals|e]7]a]|9e | Ve

Taraly cfzen

10. a) How distressed are ycu by an inscmnia prcblem?

Notac} | o |3 |als|e|78 ]9 |1a] V&7

all much

b) For how many years have you had this problem?

11. a) How many hours, on average, do you usually sleep per
nighe?

b) How many days per week do you nap?
FALLING ASLEEP

12. a) How long does it usually take you to fall
asleap?

b) During a typical week, how often do you have
difficulty falling asleep?

Days Per Week: 0 1 2 3 4 S 6 7

c) How often does difficulty falling asleep distress
you?

Days Per Week: 0 1 2 3 4 5 6 7
WAKING DURING THE NIGHT

13. Do you usually wake up during the night?
YES NO
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IF YES: a) Hcw many times per night?
b) How often?

Days Per Week: Q 1 2 3 4 5 6 7

c) How often do you have difficulrty gerting
cack 2 glaen?

Days Per Week: 0 1 2 3 1. S 5 7

d) How oftan dees difficulsy gensing Ragk =3
slaap distress you?

Days Per Week: 0 1 2 3 4 5 6 7
e) Approximately what is the total amount of

time that you are awake during the middle of
the night? hrs mins

WAKING TOO EARLY

14. a) During a typical week, how often do you wake up
earlier than you want to?

Days Per Week: 0 1 2 3 4 5 6 7

b) How often do you have difficulty getting back to
sleep?

Days Per Week: 0 1 2 3 4 5 6 7

c) How often does difficulty falling aslesp again after
waking too early distrass you?

Days Per Week: 0 1 2 3 4 5 6 7

d) How much earlier do you wake up than you want to?
hrs mins

15. Do you have any other problems related to falling ox
staying asleep?

Please specify:
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16. How often do ycu take medication to help ycu sleep?
Days Per Week: 0 1 2 3 4 5 6 7

17. a) How often do you fael tired duriag the day because
of a lack of sleen?

Cays Per Week: C 1

[ )

3 1 5 8 7

18. Descrize what ycu dc when vcu have prcplems falling
asleep:

19. How busy are you in a typical week?

I ha;e too I have too
ticeletodo | Tl 23415817 [®%]% ] much to do
20. During a typical week (except on weekends):

a) What is the earliest time you go to bed?

b) What is the latest time you go to bed?

c) What is the usual time you go to bed?
21. During a typical week (except on weekends):

a) What is the earliest time you get up in
the morning?

b) What is the latest time you get up in
the morning?

c) What is the usual time you get up in
the morning?
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Qrarfard Q3 aan-i pass Scala

Indicate with an " X " which statement best desczibes how
sleepy you feel on mest days.

feeling active and vital; alert; wide awake

functicnizg at a high level, but ncc at geaxk;
akle tc ccneentratse

ralaxed; awaxe; nct at £ull alertness;
responsive

a little foggy, not at peak; let down

foggy; beginning to lose interest in remaining
awake; slowed down

sleepy; prefer to be lying down; fighting
sleep; woozy

lost struggle to remain awake



BSI
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Name: Pauent No.: Technician _________
Locatian: Visit Nea.: Made: S-R Nar___
Age: Sex: M__F Date: Remarks:

INSTRUCTIONS

Setow i1 a list of probiems and comgisints that Seaole sametimes have. Resd eacnh ane carefully, and selec: ane af the
numoered descriotors that best describes HOW VUCH QISCOMFCRT THAT PRCBLEM HAS CAUSED YOU OURING

THE PAST

INCLUGCING TQOAY. Plgce :hat numoer in the Jcen dlgek to e ngnt of the orodiem. Do

not skio any items, and grint your number clearly. If you change vaur ming. 2rase your first numter campietely. Read
the examole telow befare beqinning, and if you have any questions dtease ask the tsenmician.

—_

EXAMPLE
WCW MUCH WEAE YCU OISTRESSED 3y:  Desenicters
Q Not 1t ail
1 Alicvle =it
2 Mecerately
3 Quitea it
4 Extremely

£X. 3ody Aghes

HCW MUCH ‘WESZ YCU 0I1STAEs3ED 3y Cesesioters

G Nectat il
1 Alictle 3it

4 Extremely

2 Mederatery
"3 Quite 2 dit

HOW MUCH WERE YOU DISTRESSED 8Y:

1. Nervousness of shakiness inside

..................

. Faintness or dizziness

.........................

. The 1dea that someane eise can cantral your thoughts . . .

s WN

. Fesling others are to blame for most of your troubles. . . .

. Trouble remembering things

....................

. Feeling easily annoved or irritated . .

......

Pains in heart or chest

......

Feeling afraid in openspaces . . . .. .

-

W @ N v

. Thoughts of ending your life . . . .
10.

.......

Feeling that mast people cannat be trusted . .........
. Poar appetite
12

13.

...... P I

Suddeniy scared fOrna reason . . . ... en i a e e
Temper outbursts that you could not control . . s
. Feeling lonch; even when yau ;rc w-ith. people. IR
1S,
18.
17,

18,

Reeling blocked in getting things done. . ... ......-..
Feeling lonely. .

s e e s e s s e el

Feelingblue .. ...

?niingnoinuratin!hinqs.....................
Feeling fearful
20. Your feelings being easily hurt... ... . .... e
f-,nlirig that peaple are unfriendly or dislikeyou. .. .. ..
Feplinqinfnn‘ortnod’:m
. Naussaorupsetstomaeh. ., .. .cveqevencranances
. Feeling that you are vml:hed_'or talked al_:outb.voth«s e
25,

28.

truyblof:llinqu{np.........................
Having to check and doublecheck what youdo........

27. Ditfleulty makingdecisions. .. ....ooviriennnennns
COPYRIGHT 9 1975 8Y LEONARQD A, DERQGATIS, PH.O.

Laoonoooooooono

8.
29.
3.

Feeling 3fraid 0 :ravel an Duses, subways, artrans. . ...
Trouble gerting vourbreath. . .. ......... e

Hat ar caid scells

[}
—

. Having t0 avaid certain things, places, or activities
Because they ‘ngntenyou. .. ... .. ... .. .

.
.
.
35.
36.
3.
3.
3.
40.
4

Your mindgowngBlank, .. .......... RN
Numabness or tingling in parts of your QQ(
<

The idea that you should e punished fog N NNS .. ...

Feeling hapeless about the future . . . RET Y IR

oOoooooon

-

Trouble concentrating

.......

.

T T L L
Aven

Feeling weak in garts of yourbody. . . . ... SN

ves e

Feeling tense or keyed up

................

Thoughts of death or dying .

........

Having urges to teat, injure. or harm someone .. . .....

-

. Having urges to break or smash things . ... ..........
4.
43.
M,

Feeling very self-conscious with athers ... ..........
Feslingunessyincrowds .......0...ccoonunn bnd
Never feeling close to anotherperson . .......c.co00n

45, Soulis Of tOITOP OPPANIE . . . coveevnnnrosoonones

48. Gettingintofrequent rguUMents . ... .....3c.vusns

[ 47. Fealing nervous when you areleft alpn'c. cree ’ coses

.

000 000 . 0poooooooao

48. Others not giving you proper credit for your A
SChiGVeMENTS ... ......cccieccrescnscssncnns

;9. Feeling 10 restiess you couldn'esiestill . ............
0. Feelings of worthiessness .. .........lc.ccecennes

§1. Fealing that peogie will take advantage of you if you
let them.

...... LR S A S A A A I N L

52, Felingsofguilt .........coocvvvvnvncncccens

83, The idea that samething is wrong with your mind . . ... .
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D-.-SY a2ap !"‘l'li' SSil o

Curing lasc nighc's sleep pericd, while you were in bed and txying te £fall
asleep, did you at any time have any of the following experiences? Please
indizaca (by circiing the appropriate number) the degree o which you
excerienced aach of those listed below.

Not at A Mcderately A lot Extremely
i liccle

b Zearz racing, gounding, or 1 2 2 i 5
zeat:ing izTegularly

2. A jictery, nervcus Zeeling 1 2 3 4 5
in your bedy

1. dcrry about falling asleep 1 2 3 4

4. Review or ponrder events of 1 2 k] 4 S
the day

S. Shoztness of breath or 1 2 3 4 S
lakoured breathing

6. Depressing or anxious 1 2 23 4 S
theughes

7. A tighe, tense feeling in 1 2 k] 4 S
ycuz muscles

8. Worry about problems other i 2 3 4 S
than sleep

9. Being mentally alert, 1 2 3 4 S
active

10. Cold feeling in you hands, b 2 3 4 5
feet or your bedy in
general

11. Can't shut off your 1 2 3 4 S
thoughts

12. Have stomach upset (knot 1 2 3 4 H
or nervous feeling in
stomach, nausea, gas,
etc.)

13. Perspiration in palms of 1 2 3 4 H
your hands or other parts
of your body

14. Thoughts keep running 1 2 3 4 S
through your head

15. Dry feeling in mouth or 1 2 - I 4 s
throat

16. Distracted by sounds 1 2 3 4 s

(e.g., ticking elock,
house noises, traffic)

17. Was last night's sleep pericd typical of most nights?
yes no
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Sleen Salf.s£:izacy Scale

For the following 9 items, please race (by eizeling a number from 1 to §)
your ability to carsy out each behavior. IS you feel aple %o accomplish a
behavior scme of =he zime but not always, you should indicate a lower level
of confidence.

Indicate how scrniident ycu axe that you can:

1. Lie in zed, Zfaaling shysizally relaxed.
- 2 3 4 : 5
Vet ac al:l resy
czniident ceniicent

2. Lie in bed, feseling mentally zelaxed.

1 2 3 4 S
Not ac all very
cenfident confident

3. Lie in bed with your thoughts "turned ofZ.®

1 2 3 4 S
Not at all very
confident confident

4. Fall asleep at night in under 10 minuces.

1 2 3 4 S
Not at all ve
confident confident

S. Wake up at night fewer than three times.

1 2 3 4 H
Notc at all ve
confident confident

6. Go back to sleep within 15 minutes of waking in the night.

1 2 3 4 H
Not at all ve
confident confident

7. Fael refreshed upon waking in the morning.

1 2 3 4 S
Not at all ve
confident - confident

8. Wake after a poor night's eleep without feeling upset about it.

1 2 3 4 S
Not at all ve
confident confident

9. Not allew a poor night's sleep to interfere with daily activities.

1 2 3 4 L

Not at all ve
confident confident
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Listed below are a variety of choughts tiac pop into pecple’s heads when
they are trying to fall asleep. ?lease read each thought and indicate how
frequently, if ac all, che thoughe cccuszed to you over the last week when
you wers trying to fall asleep. Please zead each item carefully.

Read sach item and race its Srequency acsarding to the foliswing scale.

t - mardly aver had zhe chought
2 - zarely had the theugh
1 - sometimes had the thought
4 - ofzan had the thought
5 - vary ofzen had the thought
1. What am I geing to do with my life?
2. I'm 2ot going to make i:t.
3. #hac will pecple think of me?
4. What am I going to do?
S. Can I make it?
6. I can't take it.
7. dho can I turn to?

8. I wish I could die.

9. T shouldn't feel this way.

10. I need help.

11. Can I overcome the uncertainties?
12. How will I handle myself?

13. I think I want to czy.

14. I can't get through this.

1s. Will I make it?

16. I want to fight back but I'm afraid to do so.



Read sach item and race its frequency aceording to the follewing scale.

ag‘S anse Sa's,Ixq~amans

17.

18.

19.

20.

2l.

22.

23.

24.

25.

26.

27.

28.

29.

30.

1.

J2.

1 - hardly ever nad the thought
2 - rzazely had the thought

1 . gemecimes Rad the thought

4 - ofzan had the thought

5 - vezs 2itan had the thought

Zz's ay zwn Sauls.

am I goiag =o make it?

No one likes me or cares about ne.
I can't do anything right.

I feel zotally confused.

Wwhat will happen to me?

I can't stand iz.

I wish I could escape.

T can't escape.

I can't stand it anymore.

Don't let me be crazy.

L wonder if I look as stupid as I feel?
I don't want to feel this way.
what's going to happen next?

I can't take it anysore.

1'1l never finish.

{conc'd)
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Dlease indicate the axtent o which eacik statement is like you, using the

scale below.

Answer quescions honesctly and accurately and don't let your

answers to one quescion iniluence your answers to other questicns. Therce
are no right and wrang answers.

10.

11.

12.
13.
14.
1s.

16.

Scale: - wers /pizal o me

- mecderazaly tvpizal of :e
scmewnat Tymizal of ne

e 1 (e b WY
]

- mct at ail zysizal of me

1¢ I do not have esnough time Zo do everything, I do ncc worTy
about iz.

My worsies overwhelm me.

I do not tend to worry about things.

Many sizuaticns make me werTy.

I know I should not worzy acout things, but I just cannrct help
ic.

When I am under pressure, I worzy a lot.
I am always worzying about things.
I find it easy to dismiss worzisome things.

As socon as I finish ocne task, I start to worry about
everything else I have to do.

I never worzy about anything.

When there is nothing more I can do about a concern, I do not
worry about it any more.

T have been a worrier all my life.

I notice that I have been worrying about things.
Once ! start worrying, I cannot stop.

T worzy all the time.

I worry about projects until they are all done.
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INSTRUCTIONS

Here are some questions regarding the way yocu behave, feel,
and act. After each Questicn is a space for answeriag "YES®
or "NO." Try and decicde whether "7ZS" or "NO" represents
veur usual way of actiag cr feeling. Indicate ycur rasgense
cv puttiag an "X" owvar the werd "YIS" cr "NC."

Werk quickly, and don't sgend tco much time over any
question; we want your fizst reaction, not a long, drawn-out
thought process. The whols questionnaire shouldn't take
more than a few minutes. Be sure not to omit any questions.
Now turn the page over and go ahead. Work quickly, and
remember to answer every question. There are no right and
wrong answers and this isn't a test of intelligence or
ability, but simply a measure of the way you behave.



10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

2.

4.

25.

26.

Sygarnsl Jawgamgliecy avam=owy ‘man=' 4}

Co ycu cften leng Zsr excitement?

Co ycu cfzan need understanding fziends Io sheer ycu up?
A-e ycu usually carefroee?

o wveu 3ind iz hazd to take ac far an answer?

s yeu stsp and think Ihings cver zefare doing anything?

IZ yeu say ycu will do scmezizing do ycu always keep vcur
pramise, no magser how ingsnvenient It aighc ze 3 do so?

Cces your mood ofzen gc up and dewn?

Do you generally do and say things quickly withcut stopping
to think.

So you ever fael "just miserable® for no geced reason?
Weuld you de almest anything for a daze? -

Do you suddenly feel shy when you talk to an actractive
sctranger?

Once in a while do you lose your temper and get angry?
Do you often do things on the spuz of the moment?

Do you often worry about things that you should not have
done or said?

Generally do you prefer reading to meeting pecple?
Are your feelings easily hure?
Do you like going out a lot?

Do you occasionally have thoughts and ideas that you would
not like other pecple to know about?

Are you sometimes bubbling over with energy and eometimes
very sluggish?

Do you prefer to have a few but special friends?
Do you daydream a lot?

When pecple shout at you, do you shout back?
Are you often troubled about feelings of gquilty?
Are all your habits good and desirable ones?

Can you usually let yourself go and enjoy yourself at a qay
party?

Would you call ycurself tense or *highly-setrung?*

"
t
[/}

YES

YES

YES

YES

TES
YES
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NO

NO
NO

NO

NO
NO
NO

NO

NO

NO
RO
NO
NO
NO

NO

NO



3.

4.

3S.

36.

37.

38.

39.

40.

41.

42.

43.

44.

4S.

46.

47.

43

49.

50.

E'v::.gpb 3.-:5—!1€-o, Tmepmve > awp {mame 3}

Zc scher pecple think of ycu as being very lively?

£zar you have done scmeciin imporzant, do you often come
awavy £eeling vou csuld have done ceczer?

Ara ycu mesTly guliat wWnen you are wizk sthez pecpls?
¢ you scmecinmes gessip?

sc ideas zua thrsugh your head sc Ilat ycu cariot sleep?

T€ =here is scmeching ycu want t2 kacw abouc, would yeu
cacher look it up in a boek than talk to someone about it?

Do you get palpitations or thumping in your heart?

Co you like the kind of wezk that you need to pay close
acscencion t9?

Do you get attacks of shaking or trempbling?

Would you always declacze everything at customs, even if you
knew that you could never be found out?

Co you hate being with a crawd who plays jokes on one
another?

Are you an irritable persen?

Do you like doing things in which you have to act quickly?
Do you worxry about awful things chat might happen?

Are you slow and unhurried in the way you mova?

Have you ever been late for an appointment or work?

Do you have many nightmares?

Do you like talking to pecple so much that you would never
miss a chance of talking to a stranger?

Are you troubled by aches an pains?

Would you be very unhappy if you could not see lots of
pecple mcst of the time?

Would you call yourself a nervous person?

Of all the pecple you know are there some whea you
definitely do not like?

Would you say you were fairly self-confidene?

Are you sasily hurt when pecple find fault with you or your
work?

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

Yo

NO
e

N o]

NO

NO

NO

NO

NO
NO
NG
NO
NO
NO

NO

NO

NO

NO

NO

NO



Si.

s2.

Sx:.nnk 3.-::;;‘1 imep Pmep@mneawey I mmomn» lﬂ

Do you find it zeally hard to enjoy yourself ac a lively ¥=S
pazty?

Aze ycu troubled with Seelings of infexioriiy? ¥Y=S
Can you easily get scme lLife into a rather dull pazzy? YES
Do yeu sometimes talix akcut thiags ycu know ncthing acout? Tz8
S0 ycu worzTy acout veur Realikh? =S
Co you like slaying pranks on others? VTES
Do you suffasr from sleeplessness? v=S

PLEASE CHECX TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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LIFE EVENTS QUESTIONNAIRE

Please indicate with an "

X " which of the followinyg events

have happenuad to you in the last six months.

separation or divorce

death of a close family memkber
personal major illness or injury
major illness oI sgcuse

jcb retirement

death of a close friend

move

being a victim of crime
relative being a victim of <rime
being denied a drivers license

money problems
none of the above

other changes (specify):

138
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SATISPACTION WITH LIPER SCALE

Below are five stataments with which you may agree or disagcee.
Using the 1-7 scaie below, indicate your agreement vwith each item
By piacing the apporpriate number on the line preceding that
item. Please be open and honest in your responding.

The 7-point scale is: 1l = strongly disagree

2 disagree

= glightly disagree

=2 neither agree nor disag:cee

2 slightly agree

= agree

= strongly agree

In mest ways my 1ife is close to my ideal.

The conditions of my lifa are excellent.

I ao satisfied with my life.

So far I have gotten the important things I want in life.

If I could live my life cver, I would change almest aothing.
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Appendix C
Longitudinal Data Analyses



Appendix C |

Poor Sleepers: Correlation Between Predictor Variables

and Discriminant Functions (Function Structure Matrix)

Variable Function |
Total sleep time 74
Neuroticism -07
Cognitive arousal -.08

Depression -12
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Women: Insomnia Frequency at Time 2, Means, Standard Deviations, and Intercorrelations of Selected Sleep,

Personality and Psychological Adjusted Variables (N=64)

Variable M SD TST Neuroticism Cog. arousal Depression
Predicted variable (Time 2)
Insomnia frequency 3.89 3.02 -0.59%* 0.27* 0.25* 0.06
Predictor variables (Time 1)
Total sleep time (TST) 6.43 1.54 . -0.14 -0.25* 0.05
Neuroticism 8.73 4.84 _ 0.46** 0.52%*
Cognitive arousal 12.93 5.13 _ 0.47**
Depression 53 .56 _
**p<.001

*p<.05
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Appendix C 3

Women: Predicting Insomnia Frequency at Time 2, Regression Analysis Summary for Selected

Sleep. Personality and Psychological Adjustment Variables

Variable B SEB B
Total sleep time -1.08 21 -.55*
Neuroticism 12 .08 .19
Cognitive arousal .02 07 04
Depression -17 .66 -03

Note. R’=.39 , Adjusted R’=.35 (N= 64, p<.001).

*p<.001.
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Women: Sleep Related Distress at Time 2, Means, Standard Deviations, and Intercorrelations for Selected Sleep,

Personality and Psychological Adjusted Variables (N=64).

Variable

M SD TST Neuroticism Cog. arousal Depression

Predicted variable (Time 2)

Sleep related distress 2.51 2.11 -35* 28* 01 -.06
Predictor variables (Time 1)

Total sleep time (TST) 6.43 1.53 _ -.08 -22* A2

Neuroticism 8.58 4.66 __ 46%* S0**

Cognitive arousal 13.07 523 _ 44%*

Depression Sl 35 _
**¥p<.001

*p<01
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Women: Predicting Sleep Related Distress at Time 2, Regression Analysis Summary for

Selected Sleep, Personality and Psychological Adjustment Variables

Variable B SEB B
Total sleep time -47 .16 =34+
Neuroticism .19 .06 42
Cognitive arousal -08 .05 -.19
Depression -57 Sl -.15

Note. R’=.24 . Adjusted R’=.20 (N= 64, p<.001).

*+p<.005.
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Women: Daytime Fatigue at Time 2, Means, Standard Deviations, and Intercorrelations for Selected Sieep,

Personality and Psychological Adjusted Variables (N=63)

Variable M SD TST

Neuroticism Cog. arousal Depression

Predicted variable (Time 2)

Daytime fatigue 2.05 2.03 -21* 2k 25* 46***
Predictor variables (Time 1)
Total sleep time (TST) 6.49 1.54 _ -.09 -23* 11
Neuroticism 8.58 4.82 _ 45k 2 A
Cognitive arousal 12.97 5.20 _ 46%**
Depression Sl .56 _
*¥*p<.001
** p<.0l

*p<.05
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Women: Predicting Daytime Fatigue at Time 2, Regression Analysis Summary for Selected

Sleep, Personality and Psychological Adjustment Variables

Variable B SEB 8
Total sleep time -.36 A5 -27*
Neuroticism 04 .06 10
Cognitive arousal -.03 05 -.08
Depression 1.74 49 48%*

Note. R2=.29 , Adjusted R>=25 (N= 63, p<.001).

*+p< 001,
*p<.05.
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Men: Self-reported Insomnia Frequency at Time 2, Means, Standard Deviations, and Intercorrelations for

Selected Sleep, Personality and Psychological Adjusted Variables (N=27)

Variable M SD TST Neuroticism Cog. arousal Depression
Predicted variable (Time 2)
Insomnia frequency 4.30 3.05 -52%* 41* .18 15
Predictor variables (Time [)
Total sleep time (TST) 5.67 1.62 _ -.06 -.05 29
Neuroticism 7.61 5.2§ _ 35* £67%*
Cognitive arousal 12.40 4.66 . 25
Depression 30 45 _
** p<.00i

* p<.0l
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Appendix C 9

Men: Predicting Insomnia Frequency at Time 2, Regression Analysis Summary for Selected

Sleep, Personality and Psychological Adjustment Variables

Variable B SEB B
Total sleep time -1.01 32 -53%*
Neuroticism .18 A3 .30
Cognitive arousal -01 A1 02
Depression .69 1.53 .10

Note. R*=.42, Adjusted R’=.33 (N=27, p<.01).
**p<.005
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Men: Sleep Related Distress at Time 2, Means, Standard Deviations, and Intercorrelations for Selected Sleep,
Personality and Psychological Adjusted Variables (N=27)

Variable M SD TST Neuroticism Cog. arousal Depression
Predicted variable (Time 2)
Sleep distress 2.69 1.73 -.18 A2 A2 .06
Predictor variable (Time 1)
Total sleep time (TST) 5.67 1.65 _ -.06 -.05 29
Neuroticism 7.67 533 _ 34* 67*
Cognitive arousal 12.52 4.70 _ 24
Depression 31 46 _
** p<.00!

*p<.0l
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Appendix C 11

Men: Predicting Sleep Related Distress at Time 2, Regression Analysis Summary for
Selected Sleep, Personality and Psychological Adjustment Variables

Variable B SEB B
Total sleep time -21 23 -20
Neuroticism .009 .09 .03
Cognitive arousal .03 .08 .08
Depression 32 .12 09

Note. R*= .05 (N=27, n.s.).
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Appendix C 12

Men: Daytime Fatigue at Time 2, Means, Standard Deviations, and Intercorrelations for Selected Sleep,

Personality and Psychological Adjusted Variables (N=27)

Variable M Sb TST Neuroticism  Cog. arousal  Depression

Predicted variable (Time 2)

Daytime fatigue 179 2.02 -24 .14 -11 .19
Predictor variables (Time 1)

Total sleep time (TST) 5.69 1.64 _ -.05 -.06 31+

Neuroticism 151 531 _ 38* 66**

Cognitive arousal 12.55 4.66 . 28*

Depression 29 46

** p<.001
* p<.05
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Appendix C 13

Men: Predicting Daytime Fatigue at Time 2, Regression Analysis Summary for Selected

Sleep, Personality and Psychological Adjustment Variables

Variable B SEB B

Total sleep time -48 .26 -39
Neuroticism -03 .10 -.08
Cognitive arousal -.10 .09 -23
Depression 1.88 1.22 43

Note. R>=.19. Adjusted R*=.05 (N=27, n.s.).
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Appendix C 14
Poor Sleepers: Insomnia Frequency at Time 2, Means, Standard Deviations, and Intercorrelations of Selected

Sleep, Personality and Psychological Adjustment Variables (N=40)

Variable M SD TST Neuroticism Cog.arousal Depression
Predicted variable (Time 2)
Insomnia frequency 5.95 2.96 -46*** 14 .004 -07
Predictor variables (Time 1)
Total sleep time (TST)  5.27 1.70 _ 27* A2 A1
Neuroticism 10.99 4.67 . 3= S4nx
Cognitive arousal 14.82 522 _ 46**
Depression 61 .63 _
*** p< 001
**p <0l

* p<.05



Appendix C 15

157

Poor Sleepers: Predicting Insomnia Frequency at Time 2, Regression Analysis Summary

for Selected Sleep, Personality and Psychological Adjustment Variables

Variable B SEB B
Total sleep time -94 .26 -.54%
Neuroticism .19 10 29
Cognitive arousal -01 .09 -02
Depression .07 .86 .001

Note. R’=.29 , Adjusted R*=.22 (N= 40, p<.01).

#*+p<.001.
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Appendix C 16
Poor Sleepers: Sleep Related Distress at Time 2, Means, Standard Deviations, and Intercorrelations for

Selected Sleep, Personality and Psychological Adjustment Variables (N=40).

Variable M SD TST Neuroticism Cog. arousal Depression

Predicted variable (Time 2)

3.24 2.30 -.18 24* -.07 -11

Sleep related distress
Predictor variables

532 1.71 _ 31 A7 A4+
Total sleep time
Neuroticism 10.77 .4.53 _ 29* 53
Cognitive arousal 15.09 5.28 _ A5%*
Depression 57 .62

+* p<.001
* p<.05
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Poor Sleepers: Predicting Sleep Related Distress at Time 2, Regression Analysis Summary

for Selected Sleep, Personality and Psychological Adjustment Variables (N=40)

Variable B SEB 8
Total sleep time -27 22 -20
Neuroticism 22 .08 44*
Cognitive arousal -02 07 -.06
Depression -.57 12 -23

Note. R*=.17 , Adjusted R*=.09 (N=45, n.s).
*p<.01.
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Poor Sleepers: Daytime Fatigue at Time 2, Means, Standard Deviations, and Intercorrelations for Selected

Sleep, Personality and Psychological Adjustment Variables (N=40)

Variable M SD TST  Neuroticism Cog. arousal Depression
Predicted variable (Time 2)
Daytime fatigue 2.82 217 04 .07 .03 30*
Predictor variables (Time 1)
Total sleep time (TST) 5.29 1.76 _ g2+ 15 44r*
Neuroticism 10.87 4.74 _ 30* 53
Cognitive arousal 15.08 5.28 _ S50%*
Depression 57 64 _
**p<.001

*p<.05
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Appendix C 19
Poor Sleepers: Predicting Daytime Fatigue at Time 2, Regression Analysis Summary

for Selected Sleep, Personality and Psychological Adjustment Variables

Variable B SEB B
Total sleep time -.14 22 -12
Neuroticism -.05 .09 -11
Cognitive arousal -07 08 -17
Depression 1.74 74 49*

Note. R*=. 13, Adjusted R’= .03 (N=40, n.s).
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Appendix C 20

Good Sleepers: Insomnia Frequency at Time 2, Means, Standard Deviations, and Intercorrelations of Selected

Sleep, Personality and Psychological Adjusted Variables (N=51)

Variable M SD TST  Neuroticism Cog.arousal Depression
Predicted variable (Time 2)
Insomnia frequency 241 1.95 -.18 -11 0t -.14
Predictor variables (Time 1)
Total sleep time (TST) 6.97 99 _ A7 -13 22
Neuroticism 6.22 4.13 _ .30* Sl
Cognitive arousal 11.06 4.06 . .18
Depression 34 43 _

* p <001
* p<.05
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Good Sleepers: Predicting Insomnia Frequency at Time 2, Regression Analysis Summary

for Selected Sleep, Personality and Psychological Adjustment Variables

Variable B SEB g
Total sleep time -30 29 -15
Neuroticism -02 .08 -.05
Cognitive arousal -0t .07 02
Depression -40 .76 -.09

Note. R*= .05. Adjusted R’=-.03 (N= 51, n.s).
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Appendix C 22
Good Sleepers: Sleep Related Distress at Time 2, Means, Standard Deviations, and Intercorrelations for Selected

Sleep, Personality and Psychological Adjusted Variables (N=51).

Variable M SD TST  Neuroticism Cog. arousal Depression
Predicted variabie (Time 2)
Sleep distress 1.98 1.50 -.16 -.10 -17 -13
Predictor variables (Time 1)
Total sleep time 6.97 99 _ A7 -13 22%
Neuroticism 6.22 4.13 _ 30* S+
Cognitive arousal 11.06 4.06 _ 18
Depression 34 42 _

** p<.001
* p<.05
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Appendix C 23

Good Sleepers: Predicting Sleep Related Distress at Time 2, Regression Analysis Summary for
Selected Sleep, Personality and Psychological Adjustment Variables

Variable B SEB ]
Total sleep time -26 22 -17
Neuroticism 01 .06 03
Cognitive arousal -07 .05 -.19
Depression -.26 58 -07

Note. R*=.07 . Adjusted R*=-.01 (N= 51, n.s).
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Appendix C 24
Good Sleepers: Daytime Fatigue at Time 2, Means, Standard Deviations, and Intercorrelations for Selected

Sleep, Personality and Psychological Adjusted Variables (N=51)

Variable M SD TST  Neuroticism Cog, arousal Depression
Predicted variable (Time 2)
Daytime fatigue 1.31 1.63 -.10 .16 -.03 43%*
Predictor variables (Time 1)

Total sleep time (TST) 6.96 1.00 _ 17 -13 22*
Neuroticism 6.22 4.17 _ .30* B
Cognitive arousal 11,12 4.08 _ A7
Depression 35 43 _

** p< 001
* p<.05
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Good Sleepers: Predicting Daytime Fatigue at Time 2, Regression Analysis Summary

for Selected Sleep, Personality and Psychological Adjustment Variables

Variable B SEB B
Total sleep time -37 21 -23
Neuroticism -.06 .06 -01
Cognitive arousal ~ -.06 05 -.15
Depression 1.94 57 S

Note. R’=. 24, Adjusted R*=.18 (N= 51, p<.01).

*+p<.001.
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