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Poor sleep quality and complaints of insomnia are par=:=u.azr .-
prevalent in aging individuals. However, not all older ceccls whz
experience what may be deveiopmentally inevicable Sieep Zisriptiin
complain of insomnia.

Psychological therapies for sleep disorder have been explcred
extensively with younger people but only recently have researchers
turned their attention to applying these approaches to the treatment of
insomnia in older adults. Recent research has demonstrated that older
individuals can benefit from such treatment. However, despite abundant
evidence for the importance of cognitive factors in insomnia, there has
been a relative lack of attention to the development of cognitive
interventions.

The present study evaluated a new cognitive-behavioral technigue,
Countercontrol-Plus Audiobook, aimed directly at disrupting the
intrusive thoughts that may interfere with sleep. Forty-one older
adults (mean age = 67) with sleep onset and maintenance problems were
assigned to one of three intervention conditions: Countercontrol-Plus
Audiobook, Countercontrol-Plus Relaxation, and Self-Monitoring Only.
All three groups showed significant improvement on various self-report,
quantitative and qualitative measures of sleep, although no change was
found on daytime sleepiness, fatigue and functioning. Cognitive and
somatic presleep variables zlso showed improvement over the two week
treatment period. Gains were generally maintained at a 2-week and 15-

month follow-up.
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Evaluation of clinically significant change demonstrated that most

participants still had some degree of sleep problem at post-

intervention. Although most partici

quantitative sleep-wake parameters,

presleep cognitions, only 4% to 29%

pants showed some improvement on
insomnia distress and anxious

of participants reached the defined

clinically significant level of improvement from baseline to pcst-

intervention, with more individuals
distress frequency than on duration
with previous studies, durations of
resistant to change than latency to

The findings are discussed in

improving on sleep onset latency and
of nocturnal awakenings. Consistent
nocturnal awakenings seem to be more
sleep onset.

terms of the multidimensional nature

of the insomnia experience and the multiple possible effects of the

self-monitoring process.
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an Evaluation of A New Cognitive-Behavioral Technique

for the Treatment of Insomnia in Older Adulcts

Insomnia refers to a disturbance in the sleep process but the
precise definition of the term is elusive. As used by clinicians,
researchers and the general population, it comprises a number of
different complaints including unsatisfactory, inadequate, insufficient,
nonrestorative, or disrupted {(transient) sleep. Therefore, the term
insomnia has incorporated three aspects of subjective experience:
quantity of sleep, quality of sleep, and daytime effects such as
fatigue, mood disturbances, or impaired performance.

i . i 2

The fact that three different classification systems for sleep
disorders exist reflects the lack of unanimity in defining insomnia.
The International Classification of Diseases, 10th edition (ICD-19;
World Health Organization, 1992) includes broad categories of sleep
disorders of both nonorganic and organic origins; the International
Classification of Sleep Disorders (ICSD, American Sleep Disorders
Association, 1990) identifies about 88 distinct sleep disorders,
including 12 types of insomnia under the heading of Disorders of
Initiating and Maintaining Sleep (DIMS); and the Diagnostic And
Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric
Association, 1994) provides 23 broad categories of sleep disturbance.
These classification systems not only differ in the categories they use
but they also utilize different diagnostic criteria to define insomnia.
For example, while ICD-10 provides both a frequency criterion (at least
3 times per week) and a duration criterion (at least one month), DSM-IV
contains only a duration criterion (at least one monthj, and ICSD

contains neither criterion.
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The three classifications are similar in several ways. They
arrange disorders by presumed etiology rather than presenting symptom.
A diagnosis of primary insomnia is made only after excluding insomnia
associated with: a) another mental disorder (e.g., Major Depressive
Disorder, Generalized Anxiety Disorder), b) a general medical conditicn
(e.g. hyperthyroidism), c) another sleep disorder (e.g. narcolepsy), or
d) the physiological effects of a substance (e.g., drug of abuse,
medication). Also, all three nosologies include criteria for davtime
sequelae of insomnia and require the presence of a complaint of
insomnia. In fact, DSM-IV and ICD-10 include a clinical significance
criterion of distress related to the sleep problem as a central feature
of primary insomnia.

In order to make stuaies comparable, researchers have developed
more specific criteria in the assessment of insomnia. They have
distinguished three types of insomnia according to when during the
nocturnal sleep period wakefulness is most troublesome. This
classification includes: 1) Sleep onset insomnia - difficulty falling
asleep, 2)sleep maintenance insomnia - waking during the night with
difficulty returning to sleep, and 3) terminal insomnia, also called
going back to sleep. Four quantitative measures of sleep have been

commonly used in assessing insomnia and in evaluating the extent of the

different types of sleep problems. They are as follows: (1) Sleep
onset latency (SOL) - length of time it takes the individual to initiate
sleep, (2) Wake after sleep onset (WASO) - amount of time an individual

is awake after sleep onset and prior to the final awakening, (3) Total
sleep time (TST)- total amount of time spent asleep throughout the
night, and 4) Sleep efficiency (SE) is the ratio of total sleep time to
total time in bed. Although specific duration and frequency criteria,

are not standardized, most clinicians and researchers diagnose sleep-
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onset insomnia when SOL exceeds 30 minutes, sleep maintenance insomnia
when WASO exceeds 30 minutes, and terminal insomnia when early morning
awakening occurs with less than 6.3 hours of total sleep time. A
diagnosis of any of these types of insomnia usually requires a frequency
of occurrence exceeding three nights per week.

The other factors that comprise the sleep experience - sleep
quality and daytime effects - have not received as much research
attention as the quantitative aspects of sleep and have been assessed in
a less consistent way. Sleep quality has been assessed with various
non-standardized rating scales. The most frequently used measures of
how the insomniac feels during the day are measures of daytime
sleepiness like the Stanford Sleepiness Scale (Hdoddes, Zarcone, Smythe,
Phillips, & Dement, 1973) and laboratory measurement of sleep tendency
throughout the day by the Multiple Sleep Latency Test (MSLT; Carskadon,
Dement, Mitler, Roth, Westbrook, & Keenan, 1986).

Prevalen m

The prevalence of sleep disturbance in the general population has
been obtained through large scale epidemiological surveys in the United
States, Europe and Australia. As Soldatos (1994) noted, studies often
vary in sample characteristics, means of data collection (e.g.,
guestionnaire vs interview), definition and criteria of insomnia, and
time frame for the presence of insomnia symptoms (e.g., currently, last
month, last year), making estimates of the prevalence of insomnia
difficult to compare directly.

In spite of these differences, a consistent finding in all these
studies is that insomnia is a common complaint. It has been estimated
that approximately 30% to 40% of the adult population suffers from at
least occasional insocmnia {cf., Angst, Vollrath, Dobler-Mikola, 1989;
APA, 1994; Gislason & Almgvist, 1987; Hohagen, Rink, Kappler, Schramm,

Riemann, Weyerer, & Berger, 1993; Mellinger, Balter, & Uhlenhuth, 1985;



Weyerer & Dilling, 1991) with a serious or persistent problem reported
by 10% to 20% of the population (Angst et al., 1989; Balter & Uhlenhuth,
1992; Bixler, Kales, Soldatos, Kales, & Healey, 1979; Karacan, Thornby,
Anch, Hozer, Warheitt, Schwab & Williams, 1976; Lugaresi et al., 1983;
Mellinger et el., 1985). Similar prevalence rates were reported by
Statistics Canada (Tait, 1992): 24% of Canadians reported often having
problems going to sleep or staying asleep.

The few studies which have attempted to investigate incidence of
the different types of insomnia differed in their criteria for defining
sleep onset, sleep maintenance and terminal insomnia. In fact, most
define sleep maintenance insomnia as frequent nocturnal arousals, and
ignore difficulty returning to sleep once awake. Prevalence rates vary
from 2.7% to 22.9% for sleep maintenance insomnia, 2.2% to 15.3% for
sleep onset insomnia (Bixler et al., 1979; Gislason & Almgvist, 1987;
Karacan Thornby, & Williams, 1983; Liljenberg, Almqvist, Hetta, Roos, &
Agren, 1988) and 5% to 8% for terminal insomnia (Janson et al., 1995;
Karacan et al., 1983). Therefore, the most prevalent type of insomnia
appears to be sleep maintenance insomnia (defined as frequent nocturnal
arousals), followed by sleep onset insomnia, with terminal inscmnia
occurring least frequently. The same individual, however, may
experience more than one type of insomnia.

Incidence of insomnia rates vary when criteria are more inclusive.
For example, when daytime sequelae are included in the definition,
insomnia incidence rates decrease. Liljenberg et al. (1988), found
prevalence figures to be three times lower when insomnia criteria
included both daytime sleepiness and nighttime symptoms.

Epidemiological studies have also revealed some important
demographic trends. Sleep complaints are reported more often by women
of all ages than by men (Foley, Monjan, Brown, Simonsick, Wallace, &

Blazer, 1995., Janson et al., 1995; Karacan et al., 1983; McGhie &



Russel, 1962; Mellinger et al., 1985; Smirne, Franceschi, Zamproni,
Crippa, & Ferini-Strambi, 1983; Weyerer & Dilling, 1991). Reports of
insomnia increase with increasing age (Hammond, 1964., Hohagen et al.,
1993; Karacan et al., 1983; Smirne et al., 1983) and have been
associated with an increase in medical disorders and psycholeogical
symptoms, such as anxiety, worry and depression (Angst et al., 1989;
Bliwise, King, Harris, & Haskell, 1992; Gislason , Reynisdottir,
Kristbjarnarson, & Benediktsdottir, 1993; Karacan et al., 1983;
Mellinger et al., 1985; Vollrath, Wicki, & Angst, 1989).
T . i Agi

Aging 1s associated with both objective and subjective changes in
sleep quality and quantity. To provide a context, normal physiology of
sleep will be presented first. This will be followed by a description
of physiological changes in sleep architecture with aging. Then, sleep
patterns of older and younger individuals will be compared. The last
twec sections deal with subjectively reported insomnia in older
individuals and a discussion of how objective recording and subjective
report of sleep are related.
Normal Sleep

The sleep measure generally accepted as the most reliable and
valid is polysomnography. Polysomnography consists of the all-night
recording of the electroencephalogram (EEG), electrooculogram (EOG) and
the electromyogram (EMG). Other channels recorded by the polygraph may
include the electrocardiogram (ECG), respiratory effort and airflow,
blood oxygen and CO, levels, periodic leg or body movements. Using
criteria developed by Rechtschaffen and Kales (1968), sleep is
distinguished from wakefulness and can be separated into two distinct
states: Rapid eye movement (REM) sleep and non-REM (NREM) sleep. NREM

sleep is subdivided into four stages which differ from each other in EEG



amplitude and frequency, with amplitude increasing and frequency
decreasing frem Stages 1 through 4. Investigators often refer to =he
combined Stages 3 and 4 sleep as slow wave sleep, delta sleep or deep
sleep. NREM sleep is usually associated with minimal mental activicy.
REM sleep is characterized by low-amplitude and high frequency EEG,
decreased muscle tone and episodic bursts c¢f rapid eye movement. The
mental activity of human REM sleep is associated with dreaming.

A typical night of sleep begins with NREM sleep, with stages 1
through 4 occurring sequentially. REM sleep usually occurs after about
70 to 100 minutes of NREM sleep. NREM and REM alternate cyclically
about every 90 minutes throughout the night. With each successive sleep
cycle, REM periods lengthen and stages 3 and 4 sleep time decrease.
Aging and Physiologically Recorded Sleep

Patterns of sleep derived from all-night polysomnographic
recordings in older adults have been widely investigated and reported in
several reviews (Bliwise, 1993; Bootzin, Engle-Friedman, & Hazelwood,
1983; Carskadon & Dement, 1989; Dement, Miles, & Carskadon, 1982;
Vitiello & Printz, 1990). One of the most consistent findings
associated with aging is the significant increase in frequency and
duration of nocturnal wakefulness, particularly during the latter half
of the night (e.g., Feinberg, Koreska, & Hetter, 1967; Kahn & Fisher,
196%; Webb & Campbell, 1980; Williams, Karacan, & Hursch, 1974). This
includes both extended awakenings which the individual can report as
well as very brief (e.g., 1-15 sec.) arousal of which the individual is
probably unaware (Buysse, Reynolds, Monk, Hoch, Yeager & Kupfer, 1991).
Older individuals, compared to young or middle aged individuals, take
longer to fall asleep (Feinberg et al., 1967) and return to sleep after
waking in the middle of the night (Webb & Campbell, 1980). Other
changes occurring with increasing age include a decrease in deep sleep

(Stages 3 & 4; e.g., Feinberg, Koreska, & Heller, 1967, Kales, 1975;



Miles & Dement, 1980) and a small decrease in REM sleep (Williams et
al., 1974). In addition, with increasing age, variability in sleep
parameters, such as time in bed, total sleep time, sleep latency, number
cf awakenings, and time awake after sleep onset, has been found to
increase (Williams et al., 1974). It is notable that the typical
changes in sleep pattern which occur during normal aging are similar to
the pattern seen in nonelderly insomniacs.
Aging and Subijectively Reported Insomnia

As mentioned earlier, prevalence studies of a wide variety of
popuiations have generally indicated that the incidence of insomnia
complaints increases with age (cf. Bliwise et al., 1992). The
prevalence fiqures for serious and habitual insomnia in functional,
healthy, noninstitutionalized individuals over age 65 range from 7.8% to
45%, with sleep maintenance and terminal insomnia as the most frequently
reported types of insomnia complaint (Brabbins et al., 1993; Foley et
al., 13895; Frisoni, De Leo, Rozzini, Bernardini, Della Bucno, &
Trabucchi, 1993; Gislason et al., 1993; Habte-Gaber et al., 1991;
Henderson, Jorm, Scott, Mackinnon, Christenson, & Korten, 1995;
Mellinger et al., 1985; Monjan & Foley, 1995:; Morgan, Dallasso, Ebrahim,
Arie, & Fentem, 1988). Estimates of occasional insomnia in this older
population have been as high as 73% (Frisoni et al., 1993). The
implication of these data is that sleep disruption, accompanied by
distress over the sleep problem, increases in a linear fashion with
increasing age. Indeed, the rate of deterioration is commonly believed
to be accelerated in older people because of the psychophysiclogical
changes in sleep architecture which normally accompany the aging
process.

However, a re-examination of both older and more recent
investigations suggests that reported sleep disturbance increases with

increasing age in non-elderly samples (Janson et al., 1995; McGhie &



Russell, 1962; Weyerer & Dilling, 19391) and peaks prior to age 63
(Hammond, 1964; McGhie & Russell, 1962; Mellinger et al., 1985). For
example, Hammond (1964) found the incidence rate for insomnia complaint
increasing gradually from 14% in the 30 toc 34 age group and peaking at
31% in the 55 to 59 age group. No further increase was found in che
over 60 age groups. Also, studies which focused on individuals older
than 60 years found that insomnia complaints remained stable with
increasing age (Foley et al., 1995; Frisoni et al., 1993; Gislason et
al., 1993).

Other findings of studies focusing directly on older individuals,
suggest that insomnia in seniors is not simply an aging-related
phenomenon. When health and psychological factors are taken into
account the incidence of reported insomnia is reduced significantly.

For example, in a very healthy older population (between 50 and 65 years
old) insomnia prevalence rates for males and females were found to be
very low: between 1%-4.4% (Bliwise et al., 1992). 1In fact, several
epidemiological studies have found a strong association between reported
insomnia and the presence of medical and psychological disorders (e.q.,
Foley et al., 1995; Gislason & Almgvist, 1987; Gislason et al., 1993;
Mellinger et al., 1985). When mental {e.g., depression) and physical
health were adjusted for, either statistically (Foley et al., 1995;
Gislason & Almgvist, 1987) or by selecting a carefully screened healthy
population (Bliwise et al., 1992), age was no longer associated with
insomnia complaints. Whether sleep disruption is the cause or the
effect of illness has not yet been established.

Recently it has been suggested that another factor - sleep related
distress - is critical to understanding the insomnia complaint (APA,
1994; Fichten, Creti, Amsel, Brender, Weinstein, & Libman, 1995). Most
prevalence studies investigate the subjective report of sleep disruption

and do not include the individual’s distress about the insomnia problem.



Similar to incidence rates reported in epidemiological investigations,
Fichten, et al. (1995) found that half of their iarge community sample
{(over 600 participants) of older adults did not report experiencing
insomnia. Interestingly, they also found that of those participants who
did report relatively severe sleep disruption, approximately half
expressed minimal distress about their insomnia.

Fichten et al.’s, (1995) data suggest that a reported insomnia
problem, at least as it relates to older adults, consists of three
aspects: sleep disruption, insomnia distress and daytime sequelaze. They
found that variables measuring sleep disruption (e.g., duration of
nocturnal arousals and nocturnal sleep time) were best predicted by
subjective ratings of difficulty falling asleep and getting back to
sleep; distress about the sleep problem was best predicted by state and
trait anxiety (especially the cognitive aspects of presleep anxiety);
and daytime fatigue and sleepiness were best predicted by low levels of
depression. As has been previously reported (Lichstein, Wilson, Noe,
Aguillard, & Bellur, 1994) the daytime variables failed to distinguish
good and poor sleepers. Therefore, sleep-related distress and daytime
symptoms attributed to poor sleep appear to be more closely related to

psychological adjustment variables than to sleep disruption.

Rela

How the changes in the psychophysiology of sleep associated with

aging are related to sleep complaints is unclear. Three patterns have
been found: 1) Changes in objective sleep parameters do not necessarily
lead to the subjective experience of insomnia (Bootzin et al, 1983),

2) Subjective experience of sleep disruption may not result in related
distress (Fichten et al., 1995), and 3) Subjective experience of sleep
disruption may not correspcnd to polysomnographic recording (e.g.,
Dement, 1972). The latter pattern is commonly referred to as subjective

insomnia and is currently classified in the ICSD as “sleep state
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misperception”. On the other hand, there is psychophysiologic insomnia,
where no organic basis can be identified, but the subjective insomnia
complaint parallels the polysomnographic record. It should be noted
however, that although sleep logs may correlate well with physiclogical
recordings, insomniacs usually overestimate total sleep latency and
underestimate total sleep time (Lacks, Bertelson, Gans, & Kunkel, 1983).

In conclusion, the literature suggests that in spite of the
physiological changes in sleep architecture that occur with aging, being
older does not imply that the individual necessarily has a sleep
problem, complains of one or is distressed by one. Since insomnia is
common but not a necessary accompaniment of the aging process, it should
not be seen as a normal part of aging but as a treatable complaint.

Etio] £ I .

As the diagnostic classification systems indicate, insomnia can be
secondary to psychiatric, medical, or environmental conditions. It may
be associated with pain, a medical condition such as hyperthyroidism,
and renal insufficiency, and psychiatric disorders such as depression,
and schizophrenia, (APA, 1994; Kales, Kales, Bixler, Soldatos, Cadieux,
Kashurba, & Vela-Bueno, 1984; Kales & Kales, 1984). These conditions
may affect sleep directly or indirectly through the side effects of the
drugs prescribed to relieve pain, or treat medical and psychiatric
conditions. Insomnia may also be caused by medications taken to relieve
insomnia. Drug-dependent insomnia can result from taking hypnotics over
a long period of time (i.e., generally between 2 and 3 weeks
continuously; Kay, Blackburn, Buckingham, & Kales, 1976). A further
complication of long-term sedative/hypnotic use is rebound insomnia in
the withdrawal phase (e.g., Kales, Scharf & Kales, 1978). Alcohol is
often used as a soporific and although it can result in shortened sleep

onset, intermittent nocturnal awakenings increase as the alcohol is



metapbolized. Stimulants such as caffeine and nicotine may also
interfere with sleep (Scldatecs, Kales, Scharf, Bixler, & Xales, 1580)

Several physiologically based sleep disorders may be the primary
cause of reported insomnia. These include sleep apnea (in which the
individual stops breathing for as long as 30 seconds and then awakens
transiently to resume breathing), restless legs syndrcme, pericdic limb
movement disorder (primarily, abrupt kicking movements throughout the
night), circadian rhythm disorders (advanced or delayed sleep phase),
and various parasomnias (e.g., sleep terrors).

When these conditions have been ruled out, insomnia can still be
experienced without a specified cause. It is this type of insomnia
(i.e., primary insomnia (DSM-IV; APA, 1994) or psychophysiological
disorder of initiating and maintaining sleep (ICSD; ASDA, 1990)] which
has stimulated research into psychological and behavioral factors in the
etiology of insomnia.

Aro m

Of the postulated psychological mechanisms in the etiology of
insomnia the concept of hyperarousal has been prominent. The two
aspects of pre-sleep arousal - cognitive and somatic - have been studied
separately. Each has a different impact on insomnia, with cognitive
arousal having a more central role.

- c . iy r

Nicassio, Mendlowitz, Fussell and Petras (1985) developed and
validated the Pre-sleep Arousal Scale, in which subjects rate the
intensity of cognitive and somatic symptoms of arousal prior to falling
asleep. Both the cognitive and somatic subscales of this measure
successfully discriminate insomniacs from normal sleepers. Both
correlate significantly with reports of sleep-onset latency, with the
Cognitive subscale being more strongly associated with sleep-onset

latency than the Somatic scale. This stronger relationship between the



Cognitive subscale and sleep onset insomnia was corroborated inm z .arar
study by White and Nicassio (1590) in which Cognitiwve preslieep arousal
was consistently and highly correlated to sleep onsetr latency and pcoorer
sleep quality while Somatic arousal had no significant relationship with
either of the sleep measures. Fichten et al.’s (1995) results, in their
study of older good and poor sleepers, similarly supported the
importance of cognitive arousal in insomnia.

Various other methods have been used to explore the relative roles
of cognitive and somatic arousal. For example, Lichstein and Resenthal
(1980) asked a large sample of insomniacs to judge the primacy of
cognitive factors, somatic factors, both or neither in their sleep
problem. More than half (54.7%) of their participants reported
cognitive arousal to be their primary problem, while only 5.4% indicated
that somatic arousal was more salient. Even by those endorsing both
factors (34.8%), rating scales revealed that the cognitive influence was
more strongly experienced. Fichten et al. (1995), using their newly
designed measure: the Sleep Self-Statement Test: 60+, found that
cognitive aspects of pre-sleep anxiety were more closely related to
problematic sleep than were somatic aspects. Espie, Brooks, and Lindsay
(1989) found that, of the two main factors that emerged from their Sleep
Disturbance Questionnaire, Mental Anxiety was more commonly ascribed as
the reason for sleep disturbance than was physical tension.

Somatic Arousal

Monroe (1967) was the first to view arousal as relevant to the
problem of insomnia. He compared good and poor sleepers in an all-night
study and found that most autonomic indicators were significantly
elevated among the sleep-disturbed group both prior to and during sleep,
and concluded that insomniacs manifested greater somatic arousal. Since
this study, several investigations have examined the relationship

between various measures of somatic arousal and various indices of sleep



disturbance. Measures of somatic arousal have included higher body
temperature, elevated skin resistance, increased peripheral
vasoconstriction, higher electromyographic (EMG! amplitudes, higher
heart and respiratory rate and lowered skin temperature. Scme studies
have indicated elevated physiological arousal in insomniacs as compared
to good sleepers but the magnitude of such differences was small
(Freedman & Sattler, 1982; Haynes, Fitzgerald, Shute, & O'Meary, 1985;
Mendelson, Garnett, Gillin, & Weingartner, 1984; Monroce, 1967). Other
studies reported mixed or negative results in this regard (c.f., Buysse
& Reynolds, 1980; Van Oot, Lane, & Borkovec, 1383, for reviews).

Cognitive Arogusal

The important role of cognitive arousal in insomnia has emerged
somewhat more recently (e.g. Borkovec, et al., 1981l; Coyle & Watts,
1991; Fichten & Libman, 1991; Kuisk, Bertelson, & Walsh, 1989; Lichstein
& Fanning, 1990; Lichstein & Rosenthal, 1980; Morin, Stone, Trinkle,
Mercer, & Remsberg, 1993b; Sanavio, et al., 1990) and the data on the
impact of cognitive arousal on sleep disturbance is more consistent than
that reported for somatic arousal. Also, hypotheses relating cognitions
and insomnia have been more fruitful in sleep research.

Two types of data demonstrate the role cf cognitive arcusal: (1)
studies identifying psychological factors which differentiate good from
pcor sleepers, and (2) more recent research focusing on presleep
cognitive arousal and its role in insomnia.

I) Personality and Insomnia: There is a vast literature on
personality and psychological adjustment factors in young and middle
aged individuals experiencing sleep problems. Personality traits of
insomniacs have been assessed in beoth c¢’inical populations of chronic
insomniacs (e.g., at sleep discrders centers; Kales, Caldwell, Preston,
Healey, Kales, 1976; Kales, Caldwell, Soldatos, Bixler, & Kales, 1983;

Schneider-Helmert, 1987; Zorick, Kribbs, Roehrs, & Roth, 1989) ari in
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volunteer participants whose sleep onset insomnia has been identified zy
self-report (Fichten et al., 1995; Levin, Bertelson & Lacks, 1984).
Results have pbeen remarkably consistent.

The most frequently used personality measure in insomnia research
is the Minnesota Multiphasic Personality Inventory (MMPI). A number aof
studies employing the MMPI consistently report a greater numper and
frequency of elevated scales in insomniacs as compared to control
participants (e.g., Beutler, Thornsby, & Karacan, 1978; Coursey,
Buchsbaum, & Frankel, 1975, Freedman & Sattler, 1982; Kales et al.,
1976; Kales et al. , 1983; Levin et al., 1984; Mendelson et al., 1984;
Monroe, 1967; Roth, Kramer & Lutz, 1976). The most consistent
elevations have been found on the depression (D}, hysteria (Hy),
hypochondriasis (Hs), and psychasthenia (Pt) scales.

Other psychological and adjustment measures have been used to
differentiate good and poor sleepers. These include, among others, the
Taylor Manifest Anxiety Scale (e.g., Nicassio & Bootzin, 1974), the
State-Trait Anxiety Inventory (e.g., Hirshkowitz, Hamilton, Rando,
Bellamy, Williams & Karacan, 1990), Penn State Worry Questionnaire
(e.g., Fuller, Waters, Binks, & Anderson, 1995), the Eysenck Personalizy
Inventory (e.qg., Dorsey & Bootzin, 1987), and the SCL-80 le.g., Paulsen
& Shaver, 1991). All of these studies describe insomniacs as mildly and
chronically depressed, anxious, worrying, and hypochondriacal.

In a study using the methodology of randomly sampling daytime
thoughts, behaviors and affect throughout the day, depressive features
were reflected in all the sampled daytime variables in insomniacs as
compared with good sleepers (Marchini, Coates, Magistad, & Waldum;
1983).

Insomniacs have been shown to differ from good sleepers on other
personality characteristics as well. They have reported a lower self-

concept, greater difficulty with interpersonal relationships (Healy,
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Kales, Monroe, Bixler, Chamberlin, & Soldatos, 1981), and & greater
predisposition for cognitive hyperarousal (Coren, 1988).

The little informaticn available about the relationship between
sleep parameters and psychological factors in older adults supports the
well documented relationship between poor sleep and psychopathology
observed in studies of younger insomniacs (Fichten et al., 1995; Frisoni
et al., 1983; Morin & Gramling, 1989; Gourash-Bliwise, 1992; Monk,
Reynolds, Machen, & Kupfer, 1992; Morgan, et al., 1988, 1989).

In summary, studies comparing good and poor sleepers indicate that
insomniacs are more likely to have problematic psychological profiles,
characterized by a clinical picture of a depressed, neurotic, and
obsessively worrying individual. 1In view of the high incidence of
psychiatric disorder in insomnia and of insomnia in psychiatric
disorders, it has been suggested that a more appropriate comparison
group would be emotioconally disturbed non-insomniacs. A study which made
this comparison by using outpatient counselling clients (Piccione,
Tallarigo, Zorick, Witig, & Roth, 1981), indicated that although the
insomnia group showed the usual pattern of MMPI abnormalities (elevated
D, Hy, Pt, and Sc) only the Pt scale differentiated the two groups. The
authors hypothesize that characteristics such as obsessive worrying,
reflected in elevated Pt scores, play the most important and unique role
in insomnia.

In most studies of personality and insomnia, good sleepers are
compared to an undifferentiated group of poor sleepers. However, there
are some suggestions in the literature that poor sleepers are not
homogenecus and that different subgroups of insomniacs have different
psychological profiles. Fichten et al. (1995) differentiated older
poor sleepers along an insomnia distress dimension (i.e., minimal vs
high insomnia related distress). Minimally distressed poor sleepers

differed from highly distressed poor sleepers not in that they



experienced substantially less groblematic sleep, but in that they
manifested less psychological maladjustment and negative affect. In
fact, the low distress poor sleepers were more similar to good sleepers
on these variables. High distress poor sleepers were found tc ke
significantly different from both good sleepers and low distress cocr
sleepers on psychological maladjustment variables. Ancther important
distinction may be objectively recorded and subjectively reported
insomnia. Paulsen and Shaver, (1991) found that psychological
maladjustment (e.g., anxiety, depression) was negatively related to
reported sleep quality but not related to polysomnographically recorded
sleep variables.

Elevated psychopathology

scores in insomniacs led researchers to hypothesize that insomnia is a
symptom of anxious and depressive thought patterns which operate at
bedtime. Cognitive activity prior to sleep, particularly when this
involves anxious and negative thoughts, has been hypothesized to
contribute directly to the eticlogy and maintenance of sieep-cnset
insomnia (Borkovec, 1979, Coursey et al., 1975,; Lichstein & Rosenthal,
1980; Youkilis & Bootzin, 1981).

Other researchers have viewed presleep cognitive activity as a
mediator between sleep disturbance and other factors. For example,
cognitive activity has been hypothesized to have an important
mediational role when arousal, stimulus control and personality factors
are the postulated etiological mechanisms in insomnia (Youkilis &
Becotzin, 1981). Kales and Vgontzas (1992) hypothesized that
internalization (a cognitive characteristic often found in MMPI studies)
produces a state of persistent emotional arousal and results in
physiological activation before and during sleep. Thus, physiological
arousal and sleep disturbance is mediated by cognition. White and

Nicassio (1390) hypothesized that cognitive arcusal serves as a mediator



between stress and insomnia. In Fichten et al.,’s (1991} cognirive
model of inscmnia, cognitive activity, particularly negative and
worrying thoughts, is hypothesized to lead to other maladaptive
nocturnal aspects including maladaptive behaviors (e.g., tossing and
turning), maladaptive affect (e.g. anxiety), and biased information
processing (e.g. overestimation of awake times). These three aspects
are believed to magnify the sleep complaint by centributing to the
negative cognitive experiences which interfere with falling asleep cr
returning to sleep.

These theories have generated much research addressing the
etiological role of presleep cognitive activity in insomnia. Most
research has focused on sleep onset insomnia and has employed a variety
of experimental techniques: 1) Studies measuring pre-sleep cognitive
arousal on pencil-and-paper, global questionnaires, 2) Studies examining
frequency and valence of pre-sleep cognitions, 3) Studies investigating
cognition in vivo when participants are attempting to go to sleep, and
4) Analogue studies with experimental manipulations aimed at increasing
cognitive intrusions during the presleep period. Results of studies
using each of these four techniques will be reviewed.

1) Global Presleep Cognitive Arousal Measures: Of the studies
using global questionnaires (e.g., the Presleep Arousal Scale) to
measure pre-sleep cognitive arousal, results consistently characterize
insomniacs, compared to good sleepers, as having more difficulty
relaxing and frequently describing themselves as tense, anxious, overly
preoccupied, worried and depressed (Chambers & Kim, 1993; Fichten et
al., 1995; Kales et al., 1984).

2) Frequency and Valence of Presleep Cognitions: Studies which
investigated frequency of pre-sleep cognitions found young sleep onset
insomniacs, compared to good sleepers, reported an overall greater

frequency of cognitive activity at night (Coates, Killen, Silverman,



George, Marchini, Hamilten, & Thoresen, 1983; Lundh, Lundgvist, Broman,
& Hetta, 1991). When subjective inscmniacs were distinguished frem
objective (psychophysiologic) irsomniacs, the latter wers fcund to
generate more cognitions than subjective insomniacs during the presleep
period {Borkovec, Grayson, Q'Brien, & Weerts, 1979; Kuisk, et al.,
1989} . Although these data may simply reflect the greater time poor
sleepers spend awake (and therefore have more time to think), of greater
interest is the quality of these cognitions.

Studies which investigated affect and valence of pre-sleep
cognitions have reported more negative, worrying thoughts in insomniacs
compared to good sleepers (Borkovec, et al., 1981; Coursey et al., 1975;
Kuisk, et al., 1989; Lundh, et al., 1991). No differences in negative
affect have been found between objective and subjective insomniacs
although both groups differ from good sleepers (Van Egeren, Haynes,
Franzen, & Hamilton, 1983).

3) In Vivo Cognitive Studies: The above studies sampled reports cf
nighttime cognitive activity with questionnaires completed during the
day. Although one might question how accurately such assessment
reflects actual nocturnal cognitive processes, studies employing in vivo
cognitive sampling measurement techniques {(Kuisk et al., 1385; van

Egeren et al., 1983) support the results of these daytime retrospective

questionnaire measures. The in vivo investigations, as well, found
greater cognitive activity and higher frequency of negative cognitions
in insomniacs as compared with good sleepers.

4) Analogue studies: Support for the role of pre-sleep cognitive
arousal in the etiology of inscmnia has been found in studies
experimentally manipulating cognitive intrusions in the pre-sleep period
of good sleepers (Gross, 1990; Gross & Borkovec, 1982; Haynes et al,

1981). Direct manipulation of cognitive arousal, by inducing a mild



threat immediately before sleep onset (e.g., Haynes, &dams, & Franen,
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j» have led to significantly longer latency to sleser onset.

Summary of nitive Arousal Literature

The literature suggests that the complaint of insomnia, regardless
of how sleep is measured (objectively or subjectively), is consistently

characterized by more frequent and negative presleep cognitions.

"

Whether presleep cognitive arcusal is a cause or effect of insomnia,
however, has not been determined by research to date. MNegative thinking
and psychological maladjustment in poor sleepers has been found to
precede the onset of insomnia (e.g. Healey et al., 1981) as well as to
be the result of sleeplessness (e.g., Morgan, Healy, & Healy, 1989).
Whatever the source, it is clear that negative thinking and insomnia are
strongly related.
NITIVE=- AVT INSOMN REATMEN

The important role of cognitions in insomnia suggests that
cognitive interventions would be appropriate in its treatment. The
predominance of negative intrusive thinking in insomniacs, suggests that
successful therapies would either involve decreasing the frequency of
arousing, sleep preventing cognitive events or involve directing
attenticn away from them. Given the abundant evidence for the
importance of cognitive factors in insomnia and the agreement among mos<
researchers (cf. Borkovec, 1982; Lacks, 1987; Lichstein & Fischer, 1985’
that interference with intrusive cognitive activity is an important
factor in insomnia treatment, it is astounding that there has so far
been a relative lack of attention to the development of cognitive
interventions that are directly aimed at interfering with cognitive
activity during nocturnal wakefulness.

The literature on psychological interventions for insomnia is
large and diverse. Detailed descriptions of the interventions and

evaluations of their effectiveness are available in a number of
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excellent reviews (Borkovec, 1982; Buysse & Revnolds, 1990; Hauri,
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Lichstein & Fisher, 1985; ¥“an Oct et al, 1383). The numerous
interventions can be organized according to procedural or targeted
elements into three classes of approaches: i) Relaxation Treatment -
targeting somatic and cognitive hyperarousal, 2} Cognitive Treatment -
aimed at cognitive distortions and 3) Behavioral Treatment - addressing
learned maladaptive sleep habits (or maladaptive conditioned responses
to bedtime cues). This grouping is used for clarity of description and
should not be viewed as rigid since most interventions share procedural
and targeted elements.

The most extensively evaluated treatments have been the
somatically focused relaxation procedure of Progressive Relaxation
Training, and the behavioral intervention of Stimulus Control
Instruction. Cognitively focused interventions have received the least
research attention. Treatment outcome studies have also generally
targeted sleep onset insomnia, thus neglecting sleep maintenance
problems and older poor sleepers. Although, as prevalence studies
indicate, insomnia is common in the aging population, effective
psychological treatments for insomnia in this segment of the population
have been slow to develop. The few outcome studies wnich do exist have
focused their attention on behavioral treatments or on multicomponent
treatments which preclude evaluation of unique treatment effectiveness.

A brief review of treatments will be presented, with a focus on
procedural descriptions, targets of treatment, effectiveness
evaluations, and postulated effective components.

Relaxation Training

Relaxation training, in its various forms, has been extensively
researched and is the most frequently recommended behavioral treatment
for insomnia. It includes a variety of training procedures which are

somatically (e.g., biofeedback, progressive relaxation, passive



relaxation, autogenic training) and cognitively focused (e.g.,
meditation, imagery, thought stopping) .

Somatically - Focused Relaxation Interventrions

Biofeedkack

The postulated mechanism for biofeedback treatment is (a) =he
induction of a global relaxation effect which prepares the individual
for sleep, and (b) alteration of the brain sensorimotor rhythm to more
cilosely mimic brain processes during sleep. Biofeedback assisted
relaxation in the management of insomnia has relied heavily on feedback
of frontalis EMG activity. It has been shown to be effective relative
to waitlist or placebo controls in shortening sleep onset latency and in
decreasing muscular tension (Coursey, Frankel, Gaarder, & Mott, 1980;
Freedman & Papsdorf, 1976; Haynes, Sides, & Lockwood, 1977; Nicassio,
Boylan, & McCabe, 1982). However, in general, EMG biofeedback does not
appear to be more effective than progressive relaxation (cf. Borkovec,
1982; Lichstein & Fischer, 1985). There is a scarcity of data available
regarding biofeedback assisted methods with older adults.

Empirical evidence indicating that sleep improvement with
bicfeedback is similar to that achieved with relaxation training
{Freedman & Papsdorf, 1576; Nicassio et ai., 13982) suggests that the
much less costly relaxation intervention might be the more reasonable
alternative.

r iv ]

This technique, developed by Edmund Jacobson (1938), has been the
most frequently recommended nonpharmacological treatment for insomnia
(Bootzin & Nicassio, 1978). It involves the tensing and relaxing of
approximately 15 muscle groups in the body. The rationale for
relaxation training is that physical relaxation at bedtime facilitates
falling asleep. This premise is based primarily on earlier data

indicating higher physiological arousal levels in poor sleepers than in
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good sleepers (Monroce, 1967). he therapeutic benefits of relaxation
training have been extensively documented (see Borkovec, 1982 and Lacks
& Morin, 1992 for excellent reviews). The data have consistently showed
that progressive relaxation is superior to placebo and/or no treatment
control conditions in reducing sleep onset latency (Borkovec & Hennings,
1978; Borkovec, Kaloupek, & Slama, 1975; Borkovec & Weerts, 1376: Zspie,
Lindsay, Brooks, Hood, & Turvey, 1989; Friedman, Bliwise, Yesavage, &
Salom, 1991; Haynes et al., 1974; Lacks et al., 13983; Lichstein &
Fischer, 1985; Lick & Heffler, 1977; Nicassio et al., 1982; Nicassio &
Bootzin, 1974; Steinmark & Borkovec, 1974; Turner & Ascher, 1979b).
Improvement in other sleep parameters such as nighttime awakenings
(Woolfolk & McNulty, 1983), total sleep time (Carr-Kaffashan & Woolfolk,
1979; Friedman et al., 1991; Lick & Heffler, 1977) and morning
restedness (e.g., Steinmark & Borkovec, 1974) have also been reported.

Meta-analyses of insomnia treatment efficacy studies have also
concluded that Progressive Relaxation is superior to no-treatment
control and placebo on self-report measures of sleep onset latency
(SOL), duration of awakening after sleep onset (WASO), total sleep time
(TST), and Sleep Quality (Morin, Culbert & Schwartz, 1994; Murtagh &
Greenwcod, 1995). Average improvement rates for Progressive Relaxation
Training at post-treatment have been reported to be between 28% and 39%
for SOL, 28% for WASO, and 11% for TST {(Lacks & Morin, 1992; Morin et
al., 1994). Although polysomnographic evaluations have generally
indicated smaller improvement rates, these objective measures confirmed
the efficacy of the technique as measured by subjective reports (e.g.,
Borkovec & Weerts, 1976; Freedman & Papsdorf, 1976).

Evaluations in Older Adults: Most evaluations for progressive

relaxation have focused on sleep onset insomnia despite evidence showing

that sleep maintenance problems are more prevalent in the older



population (Bootzin et al., 1983; Mcrin & Gramling, 1989). Indeed, many
studies systematically exclude participants over the age of 33 because
of the known developmental changes in sleep patterns. The four studies

which have evaluated effectiveness of Progressive Relaxation Training
alone in older adults have found it tc be less effective than in younger
or middle-aged samples. In two studies which included older aduirts as

well as younger and middle aged poor sleepers, treatment outcome was

-

found to be negatively related to age {(Lick & Heffler, 1977; Nicassio &
Bootzin, 1974). In samples only including older insomniacs, Edinger et
al., (1992) failed to find significant improvement in sleep parameters,
while Friedman et al. (1991) found WASO and TST to have moderate
improvement rates (17.5% and B8.8%, respectively) compared to those
generally found with younger samples (about 30% and 11%, respectively).

Several investigations which have studied older individuals have
evaluated Progressive Relaxation in combination with various other
treatments thus making evaluation of the unique effectiveness of
Progressive Relaxation difficult. These multicomponent therapies have
included support, cognitively focused treatments and/or behavioral-
treatments, and have generally resulted in improved sleep (Davies, 1989;
Engle-Friedman, , Hazelwoced & Tsac, 1992; Carr-Kaffashan & Woolfolk,
1979; Lichstein, Johnson, Fawcett & McCabe, 1991; Nicassio & Bootzin,
1974) .

Component Analysis of Progressive Relaxation: Attempts have been
made to isolate the effective components of progressive relaxation
training by asking the following question: Is insomnia reduced by 1)
focusing attention on pleasant, relatively monotonous internal feelings,
thus precluding intrusive cognitions or 2) systematic tension release of
gross muscle systems to reduce physiological tension (Borkovec et al.,
1975)? A series of studies by Borkovec (Borkovec & Hennings, 1978;

Borkovec et al., 1975; Borkovec et al., 1979) suggest that the tensing-
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researchers have found that muscle tension-release was nor relatad c
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treatment outcome (e&.g., Haynes, Mosely, & McGowan, 1975; Woolfolk
McNulty, 1983). Woolfolk and McMulty (1983), for example, compared the
relative contributions of tension-release and focus of attention
(imagery) to improvement in SOL. Their design included the following
five groups: progressive relaxation, progressive relaxation without
tension-release, imagery with tension release, imagery without tension
release and a measurement only control group. Data showed that all
treatments were superior than no treatment in improving SOL and daytime
fatigue. However, unlike Borkovec’s results, the presence of muscle-
release was unrelated to outcome. In fact, especiallv over the long-
term, visual focusing (a cognitive strategy) seemed to be superior to
somatic focusing. Moreover, as was found in other studies (e.qg.,
Borkovec & Hennings, 1978; Borkovec et al., 1979; Mitchell & White,
1977), decreased frequency of cognitive intrusions parallelled
improvement in sleep. In other studies, changes in physiological
arousal during the Progressive Relaxation Training sessicn were found =-
be unrelated to therapy outcome (Borkovec & Fowles, 1973; Lick &
Heffler, 1977).

Thus, although both somatic tension and intrusive thoughts have
been hypothesized as precipitating and maintaining factors in insomnia,
the data suggest that it is change in cognitive activity rather than
reduction of physical tension prior to sleep which is more likely to
improve sleep, especially sleep onset latencies.

Passive Relaxation

This is a variant of precgressive relaxation involving sequentialiy
focusing attention on pleasant feelings in body musculature without the
muscle-tense release component. This passive form of relaxation has

produced significant long-term subjective improvement in SOL ( Borkovec
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& Hennings, 1973; Borkovec et al., 1979; Haynes et al., 1974; Shealiv,
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1973; Woolfolk & McMulcty, 1983). However, it was found to be Less
effective than tension-release relaxation (Borkovec & Hennings, 1978;
Borkovec et al., 1979} and in another study it required more time to be
effective than when it was paired with the behavior treatment of

Stimulus Control Instructions.
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Evaluations in Older Adults: Studies evaluating the e
Passive Relaxation Training alone, in older adults, do not exist in the
literature. However, two recent studies of older adults (Johnson &
Lichstein, 1994; Lichstein & Johnson, 1993) have evaluated a relaxation
treatment that combined Passive Relaxation and Autogenic Training
{another relaxation technique, described in the next section). They
found improvement in sleep and waking durations, sleep efficiency,
subjective evaluation of sleep quality and daytime sleepiness in
nonmedicated insomniacs at post-treatment, which were maintained at two
month follow-up. Hypnotically medicated insomniacs had a smaller degree
of improvement but significantly reduced their use of sleep medication
(Lichstein & Johnson, 1993). However, when this Passive Relaxation plus
Autogenic Training was compared to supportive placebo and behavicr
treatment ({Sleep Restricticn plus Sleep Hygiene), all treatments were
found to be equally effective in improving insomnia (Johnson &
Lichstein, 1994).

Au ic Trainin

This technique trains patients to use self-suggestions to generate
feelings of heaviness and warmth in their extremities (Schultz & Luthe,
1959). Participants imagine themselves in peaceful nature scenes while
also imagining relaxation facilitative sensations of the body. The
proposed mechanisms of action include reduction in skeletal muscle tone
and decrease of sympathetic tone. Available data evaluating the unique

effects of Autogenic Training have been mixed: Nicassio and Bootzin
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control group. Although Coursey et al. (1980} also found imprecwvemant in
self-reported SOL from pre- to post-therapy when group means were
analysed, they found the treatment successful in only two of six
participants presenting sleep onset insomnia.

Comparative studies found that the treatment effectiveness of
Autogenic Training was similar to that of Progressive Relaxation
Training (Nicassio & Bootzin, 1974) and EMG Biofeedback ({Coursey et al.,
13980).

Evaluations in Older Adults: In outcome studies inciuding older
adults Autogenic Training has been combined with other treatments:
either Passive Relaxation (Johnson & Lichstein, 1994; Lichstein &
Johnson, 1993) or Sleep Hygiene Instructions (Godbout & Montplaisir,
1992). Results indicated improved sleep and reduced hypnotic medication
use. Godbout and Montplaisir’s (1992) participants alsoc exhibited
reduced depression and state and trait anxiety. Four of the five
participants reported continued use of Autogenic procedures three months
after treatment termination, suggesting that this is a oproccedure with
which it is relatively easy to comply.

ively - R xati Pr r

With the development of cognitive behavior therapy, the
application of cognitively mediated relaxation instructions of insomnia
has grown. Cognitively - focused relaxation treatments aimed at
promoting relaxation by refocusing attention away from intrusive
thoughts to pleasant, neutral or monotonous stimuli (e.g., meditation,
imagery). Although the role of cognitions in insomnia has become
increasingly well recognized, relatively little research has been done
in the evaluation of cognitively focused treatments. Few studies

evaluate the treatments on their own. Instead, cognitive relaxation



treatments are usually part of multimodal interventions which again
precludes evaluation of their unique contribution to treatment outcome.
Among the different meditative relaxation procedures, a common

variation involves simply focusing on the sensations of respiration

“w ”

while repeating a mantra of “in” and “out” in concert with inhalation
and exhalation. Woolfolk, Carr-Kaffashan, McNulty, and Lehrer (15976)
found that this technique produced significant improvement in the sleep
of a sample of adult insomniacs compared with a measurement control
group. SOL was decreased by 54% at post and 67% at 6-month feillow-up.
Schoicket, Bertelson, and Lacks (1988) also found decreases in frequency
of nocturnal awakenings. There is some data to suggest that both
Transcendental Meditation and mantra meditation (which involve
refocussing attention on undifferentiated or repetitive stimulation) are
helpful for insomnia (Alperson & Biglan, 1979). The latter study is one
of the few that has separately analysed the treatment response of

middle-aged and elderly participants and found that only the younger

participants benefitted from treatment.

Relaxation (Carr-Kaffashan & Woolfolk, 1979) or Stimulus Control
(described later) (Morawetz, 1989) has indicated equivalent improvements
in SOL with additional improvements in WASO (Morawetz, 1589), morning
restedness and daytime fatigue (Carr-Kaffashan & Woolfolk, 1979).
I Traini

Imagery training may involve guidance by a therapist and/or
listening to an audiotape which provides relaxing scenarios. Although
Imagery content may vary, it often includes a peaceful nature scene
familiar to the client’s experience. Audiotapes offering several
relaxation scenarios are commercially available. A variation in Imagery

content which has been investigated in outcome studies (e.g., Morin &
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Azrin, 1988, Woolfolk & McNulrty,

ree on a beach) and focusing
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neutral okbjects (e.qg., a candle, a galim
attention on their descriptive properties.

Two studies have evaluated the unique effects of Imagery Training
in mixed-age samples (Morin & RAzrin, 1987, Woolfolk & McNulcy, 1%83),
however, the effect of age on treatment effectiveness was not avaluarad.
For sleep onset insomnia, Imagery was found co significantly imprcve
SOL, frequency of nocturnal arousals, tiredness and difficulcy
controlling intrusive cognitions (Woolfolk & McNulty, 1983). Gains were
generally maintained at 6-month follow-up with additional variables
showing significant change: total sleep time, difficulty falling asleep,
sleep quality. Bodily tension failed to show any change over time. For
sleep maintenance insomnia, Morin and Azrin (1987) found that imagery
training produced significant reductions (35%) in duration of nighttime
awakenings at 3- and 12-month follow-ups. They however, failed to find
changes in depression and state-trait anxiety.

Imagery has also been combined with the following treatments: 1)
other cognitively-focused procedures (e.g., thought stopping, cognitive
restructuring; Mitchell, 1979; Mitchell & White, 1377), which resulted
in reducing arousing cognitions and physical tension as well as in
reducing SOL; 2) Cognitive Restructuring and Progressive Relaxation
{Coates & Thoresen, 1979; Thoresen, Coates, Kirmil-Gray, & Rosekind,
1981) which produced improvement on both self-report and
polysomnographic sleep parameters (i.e., frequency and duration of
awakenings, and sleep efficiency); and 3) Cognitive treatments (e.qg.,
Cognitive Restructuring, positive self-statements), Progressive
Relaxation and Sleep Hygiene, administered on audiotape (Jackson &
Alsten, 1994), which resulted in the successful reduction of hypnotic

medication use (Alsten, Davey, & Jackson, 1995; Jackson & Alsten, 1995).
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Evaluations in Older Adults: Cne study (Morin & Azrin, 1988} has
evaluated the effectiveness of Imagery Training in a sample of oclder
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individuals. Results indicated significant reductions ia hypno
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and WASO (22% improvement rate) post-treatment which were maintained at
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3 and 12 month fellow-up. Significant decreases in SOL and greater
decreases in WASO were also found 12 months following treatment. The
authors found that, compared to Stimulus Control, Imagery was not only
slower in producing improvement in SOL and WASO, it was rated as less
credible and less satisfactory. Participants also reported having
difficulty concentrating and sustaining images.
Overall Eff iven of Relaxati Tech

Current outcome research indicates that Relaxation Therapies do
lead to improvement compared to no treatment, especially on SOL.
However, interrupting cognitive intrusion, rather than lowering
physiological arousal seems to be the mechanism for this improvement.
Few studies investigated treatment outcome in samples of older adults or
compared effectiveness in younger and older samples. Those which have
sampled the older population have found that Progressive Relaxation and
Meditation is less effective for older adults. However, the combinatiorn
of Fassive Relaxation and Autogenic Training seems promising as it was
found to substantially improve subjective waking durations, sleep
quality, daytime sleepiness, and hypnotic medication use in older
adults.

Cognitive Treatments

Three different cognitive treatments have been used to treat
insomnia. One addresses performance anxiety and maladaptive attempts to
control sleep onset (Paradoxical Intention); another focuses on
dysfunctional thoughts such as unrealistic expectations and attributions
(Cognitive Restructuring) and the third targets intrusive thoughts

(Cognitive Control).
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Paradoxical Intention

Paradeoxical instructions target performance anxiety (Ascher &
Efran, 1978) -~ fears about not being able to fall asleep - and the
individual’s attempt to control the sleep process. Turner and DiTomasso
(1983) describe a vicious cycle in which attempts to control sleep
result in increased arousal of the sympathetic nervous system, makin
sleep very difficult to initiate. Sleep deprivation increases the
demand for sleep, resulting in trying hard to sleep and creating more
tension and more difficulty sleeping. Thus, Paradoxical Intention
includes instructions to attempt to stay awake for as long as possible
at bedtime, ostensibly to become more aware of the thoughts and feelings
blocking sleep.

This technique has been studied less than Progressive Relaxation
or the behavior treatment of Stimulus Control. OQutcome investigations
employing this technique have included samples with wide age ranges
which have included older adults (e.g., Turner & Ascher, 1979; 1982);
however, none correlated age with treatment outcome. Results of its
efficacy are inconsistent across studies (see reviews by Borkovec, 1982;
Lichstein & Fisher, 1985). For example, Turner and Ascher (1982) found
no improvement in sleep while other studies have found significant
improvement in SOL and WASO (e.g., Espie et al, 1989; Turner & Ascher,
1979a). No efforts have yet been made to identify effective mechanisms.
c itive R .

Cognitive restructuring involves altering dysfunctional beliefs
and attitudes about sleep (Morin et al., 1994). The rationale is that
dysfunctional cognitions exacerbate the vicious cycle of emotional
arousal, fear of sleeplessness, and more insomnia. Cognitive
Restructuring procedures do not deny sleep difficulty or its daytime
sequelae, but insomnia sufferers are guided in examining the validity of

their beliefs about sleep and reframing them with alternative, more
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rational beliefs. or instance, poor sleepers are previded information
about normal age related changes in sleep patterns and the individual
variability in sleep needs, challenging the often held notion that 3
hours of sleep is a necessity.

Outcome studies have not evaluated the unique effectriveness of
Cognitive Restructuring on insomnia, however, this treatment has been
included in several multicomponent treatment packages using mixed age
(e.g., Chambers & Alexander, 1992) as well as older samples {Edinger et
al., 1992; Morin, Kowatch, Berry, & Walton, 1993). Cognitive
restructuring has been combined with the following: 1) Behavioral
techniques of Stimulus Control, Sleep Restriction and Sleep Hygiene,
(Chambers & Alexander, 1992; Edinger et al., 1992; Morin et al., 1994;
Morin, et al., 1995), 2) Stimulus Control, Sleep Hygiene and Progressive
Relaxation (Davies, 1989); and 3) Paradoxical Intention, Biofeedback,
and the Cognitive Control techniques of thought stopping and positive
images (Sanavio, 1988; Sanavio et al., 1990). These studies have
similar results; significant improvements in SOL, WASO, sleep quality
and daytime functioning. These subjective findings have been confirmed
with polysomnography (Chambers & Alexander, 1992).

Cognitiv r T

A variety of techniques focus on reducing the impact of unwanted
bedtime cognitions by diminishing their occurrence (e.q., thought
stopping, forward planning, and articulatory suppression). These
approaches directly address the cognitive intrusions experienced with
insomnia and therefore look promising for treatment (Levey, Aldaz,
Watts, & Coyle, 19%1), however, little research has been conducted in
this domain.

The Forward Planning procedure (also referred to as Worry Control
or Time Out for Worry) targets ruminative worry while trying to fall

asleep by scheduling problem solving before bedtime and using coping
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statements during nocturnal awakenings (Espie & Lindsay, 1287).
Instructions include scheduling 30 minutes per day to problem solve any
worries that may occur while trying to fall asleep. This scheduled
problem solving is temporally and situationally removed from bed-time
and bedroom environment and involves writing down current prcblems and

the next step of action which is intended to resolve rthem. During che

9]

night, the insomniac is instructed to remind himself that “matters are
in hand”. Espie and Lindsay (1987) report efficiency in reducing WASO
(by 68%) using this procedure in a single case study of a middle aged
man.

Other studies incorporating this procedure intoc a treatment
package including thought stopping, training in rational thinking, and
management of fears through self-desensitization have found reductions
in both pre-sleep tension and intrusive cognitions, shortened sleep
latency, increased sleep duration and enhanced sleep quality.

Articulatory Suppression (Levey et al., 1991) is another procedure
that teaches the skill of controlling intrusive cognitions. It involves
the repetition of a set of neutral syllables or phonemes at an
appropriate rate in competition with ongoing thoughts. The insomnia
sufferer may vary the rate, pitch, and syllable in crder to interfere
with concurrent thought while not producing arousal levels that are
incompatible with sleep. Levey et al. (1991) derived this technique
from models of attention and working memory. They maintain that
thoughts, which are embodied in inner speech, compel attention at the
expense of sleep. A single case study of a middle-aged insomnia
sufferer showed reductions in the frequency of nocturnal arousal (Levey
et al., 1991).

ffectiven o nitiv
The cognitive therapy most extensively evaluated is Paradoxical

Intention and results regarding its effectiveness have been mixed.
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effect ¢of age on treatment effectiveness has nct been examined.
Cognitive procedures have been included in several successful
multicomponent treatment programs, however, these do not allow
attribution of therapeutic benefits to the cognitive component alone.
Few procedures that directly intervene in the cognirtive arousal creocess
by interrupting and reducing cognitive intrusicns have been developed
and investigated. Further research is needed to clarify the relative
role of cognitive and attentional factors.

Behavioral Treatments

The third type of treatment for insomnia is behavioral treatment
addressing learned maladaptive sleep habits (or maladaptive conditioned
responses to bedtime cues). These treatments include Sleep Restriction
Therapy, Sleep Hygiene, Stimulus Control Instructions and Countercontrol
Instructions.

R iction T

This technique is based on the belief that excessive time spent in
bed is an important factor in the development, and particularly, in the
perpetuation of insomnia. By limiting time spent in bed, more efficient
sleep ensues. Sleep is consoiidated and sieep patterns become more
regular and predictable. Total time in bed is allowed to increase as
the patient demonstrates a continuing ability to sleep in an efficient
and consolidated fashion.

Since many patients with chronic insomnia underestimate their
actual time asleep and have poor sleep efficiency, Spielman, Saskin, and
Thorpy (1987) limited time in bed to the patient’s own estimate of total
sleep time. This simple manceuvre usually produces mild sleep
deprivation, hastens the onset of sleep, and increases the efficiency of

sleep. As the continuity of sleep improves, the patient is gradually

allowed to increase the time in bed.



A variant of the Sleep Restricticn procedure is Sleep Compression

(Riedel, Lichstein, & Dwyer, 1995) which aliows gatients =co 3radually

reduce time in bed to more closely match total sleec time.
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Given the greater incidence of sleep maintenance insomni
adults, it is not surprising that Sleep Restriction and Sleep
Compression has been more frequently applied and evaluated in this
population.

Two studies using older adult samples (Anderson, Zendell, Rosa,
Rubinstein, Herrera, Simons, Caruso, & Spieliman, 1988; Friedman et al.,
1991), and one using middle-aged insomniacs (Spielman et al., 1987),
have applied sleep restriction methods alone and have found significant
improvements on WASO and Sleep Efficiency. The improvement rates were
substantial, with reductions in WASO of 200%, 54% and 69% at post-
treatment and in Sleep Efficiency of 19%, 24% and 30% (from each study,
respectively). SOL and especially TST were found to improve less. In a
study which administered sleep restriction therapy to participants who
had already had sleep hygiene instruction (Schmidt-Nowara, Beck, &
Jessop, 1991), sleep restriction was found to further improve SOL and
WASO but not TST.

Similar findings were reported in studies combining Sleep
Restriction with other behavioral, cognitive and/or relaxation
treatments in mixed age samples (Chambers & Alexander, 1992; Jacobs,
Benson, & Friedman, 1993; Morin, Stone, McDonald, & Jones, 1994) as wel.
as clder samples (Edinger et al., 1992; Edinger, Lipper & Wheller, 1985;
Hoelsher & Edinger, 1988; Johnson & Lichstein, 1994; Morin et al.,
1993a; Riedel et al., 1995).

The evidence suggests that Sleep Restriction effectively addresses
sleep maintenance in younger individuals as well as in older insomniacs.

However, the data suggest that clinical efficiency of this approach may



be meore related to reduction of waking duraticns than tc increase in
total sleep time.

In spite of its effectiveness, this treatment involves behavioral
prescriptions which may affect compliance. Participants experience the
instructions of getting out of bed and beginning the day’s activities as
soon as awake in the morning as aversive (Friedman et al., 1991;. In
addition, daytime sleepiness is also a major aversive side effect due to
initial sleep deprivation which is likely to result in noncompiiance.
Sleep Hygiene

Sleep habits and behaviors believed to be conducive to good sleep
have been collectively referred to as sleep hygiene practices (Hauri,
1977). Treatment involves informing individuals about sleep scheduling,
choice of activities prior to sleep, and preparation of the sleep
setting (e.g., eliminating caffeine and alcohol prior to sleep, avoiding
rigorous exercise within two hours of bedtime). Although such
information is usually given in conjunction with other treatments, it
has been shown to improve sleep maintenance insomnia (e.g., frequency
and durations of nocturnal arousals) on its own as well (e.g., Schmidt-
Nowara et al., 1991; Schoichet et al., 1988).

Although there are no studies which evaluate the specific effects
of teaching sleep hygiene practices to older adults, it would appear
intuitively reascnable for such practices to be included in any sleep
improvement program. In fact, Sleep Hygiene Education is often part of
multicomponent treatments developed for older insomniacs (e.g., Edinger
et al., 1992; Morin et al., 1993a, Riedel et al., 1995). The role of
sleep hygiene in the etiology of insomnia in older adults is called into
question by the results of a study which compared older adults with and
without insomnia (Morin & Gramling, 1989). Here it was found that sleep
hygiene, exercise, napping and sleep medication usage were surprisingly

similar in good and poor sleepers aged 60 and over. However, the



apbsence of good sleep habits may still contribucts o maintenance ¢f an

existing sleep probliem.

Stimulys Controi Instruccions

Stimulus contrel treatment for insomnia is the most extensively
evaluated behavior therapy for insomnia. It was developed to strengthen

cues for falling asleep and separats them from the cues for cther

(al

activities (Bootzin, 1%77). It is based on the assumpticn thaz the ted
and/or bedroom has been conditioned to the sleep incompatible behaviors
which insomniacs engage in (e.g. watching T.V., worrying, reading).
Thus, the goal of the treatment is to weaken this conditioning by
strengthening the bed/bedroom as a place for sleep and weaken the
bed/bedroom as a cue for acrtivities which may interfere with sleep.
Stimulus control instructions involve asking insomniacs to get out of
bed and go to another rcom when unable to fall asleep or return to sleep
within 10-20 minutes. They are instructed to return to bed only when
they feel sleepy. Stimulus control treatment is also aimed at
requlating the sleep-wake schedule. This is done by instructing
insomniacs to go to sleep and arise at the same time every morning,
avoliding daytime napping.

The stimuius control technique has been shown to be highly
effective in controlled evaluations. The focus of most evaluations has
been on sleep onset insomnia with results indicating substantial
decrease in SOL (Ascher & Turner, 1979; Espie et al, 1989; Lacks et al.,
1983; Ladoucer & Gros-Louis, 1986; Turner & Ascher, 1979a, 1982;: Puder,
Lacks, Bertelson, & Storandt, 1983; Shealy, 1979, Zwart & Lisman, 1979).
However, improvement in TST (Espie, et al, 1989), FNA & WASO (Lacks,
Bertelson, Sugerman, & Kunkel, 1983; Schoicket, et al., 1988) have also
been reported using this technique. Furthermore, when stimulus control
was added to a sleep medication withdrawal program, sleep onset

insomniacs avoided the significant increase in SOL that was experienced



by participants withdrawing from medication withcut zhe addirion of
stimulus control (Riedel, Lichstein, Peterson, Means, & Aguillard,
1994). Sleep maintenance problems have been treated effeczively with
stimulus control as well (e.g., Anderson et al., 1988; Morin & Azrin,
1988) with significant decrease in frequency and duration of nocturnal
arousals.

The improvement rates produced by Stimulus Contrel Instructions
are substantial: generally 60% for SOL, and 50% for WASO (e.g., Morin &
Azrin, 1987; Puder et al., 1%83). A number of studies have included
Stimulus Control Instructions in multicomponent treatment packages for
insomnia (including cognitive restructuring and relaxation procedures)
(Chambers & Alexander, 1992; Davies, 1989; Jacobs et al., 1993;
McClusky, Milby, Switzer, Williams, & Wooten, 1991; Morawetz, 1989;
Morin, Colecchi, Stone, Sood, & Brink, 1994; Morin et al., 1994; Sanavio
et al., 1990). The results from these studies have been similar to
studies evaluating Stimulus Control alone.

In studies where stimulus control has been directly compared witch
progressive relaxation and paradoxical intention, it was found to be
equally effective (Ascher & Turner, 1979; Espie et al., 1989; ILadcuceur
& Gros-Louls, 1986) or more effective (Lacks et al., 1983; Turner &
Ascher, 1979a). When compared to sleep restriction, both technigues
were found to be equally effective in improving subjective and
polysomnographic measures of SOL, WASO, TST and SE. Several reviews of
insomnia treatment efficacy studies (e.g., Borkovec, 1982; Lacks &
Morin, 1992), including a study using meta-analysis (Morin et al.,
1994), have found Stimulus Control Instructions to be superior to other
cognitive-behavioral approaches. However, when moderating influences
were controlled for, results of a meta-analysis (Murtagh & Greenwood,

1995) indicated that all treatments were superior to placebo and no
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treatment ccontrol, but they did not di
cther in efficacy.

Evaluations in Older Adults: Although most studies have examined
younger samples, Stimulus Control Instructions have been found to be

clder insomniacs on SCL ‘Puder et
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effective in improving the sleep o
al. 1383,), WASO and TST (Anderson et al., 1988; Hoelscher & Edinger,
1988; Morin & Azrin, 1987), and hypnotic drug use. Improvement rates
were found to be comparable to those found in younger samples (e.g.,
Lacks et al., 1983; Morin & Azrin, 1987). Most studies that have
included older adults have evaluated Stimulus Control Instructions in
combination with various other behavioral, cognitive and/or relaxation
treatments (Edinger et al., 1989; Edinger et al., 1992; Engle-Friedman
et al., 1992; Hoelsher & Edinger, 1988; Morin et al., 1993a). Results
generally indicate significant and substantial improvement in WASO,
averaging about 50%. Other variables that have shown improvement
include SOL, sleep-efficiency, total wake time, frequency of nocturnal
arousal as well as subjective evaluations of insomnia distress, sleep
satisfaction and daytime functioning. Little increase in the amount of
time slept per night has been reported,

Although most evaluations are based on self-report, a few studies
have verified results with reports by significant others, mechanical
devices or polysomnography (Anderson et al., 1988; Edinger et al, 1992;
Espie et al, 1989; Morin & Azrin, 1988).

The instructions for stimulus control are fairly complex and the

behavioral prescriptions are aversive, particularly for elderly people

rh

who complain about the requirement of getting out of bed after every 10-
20 minute sleepless period during the night (Davies, Storandt, &
Bertelson, 1986), express experiencing boredom before bedtime and

reluctance to get out of bed in the morning (Hoelscher & Edinger, 1988).

Such factors lead to noncompliance with the behavioral protocol and
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undermine the potential clinical benefits. Moreover, 1o is not clsar
that all the components must be included for the technigque =0 ke
effecrive.

Component Analysis of Stimulus Control Instructions: Attempts have

peen made to verify the conditioned response premise of the stimulus

control procedure by investigating whether gocd and goor sleepers can ke

-

distinguished by sleep-incomparable behaviors in the bedroom. In

H

general, it has been found that good and poor sleepers do nct differ on

these behaviors (Haynes et al., 1974, Fichten et al., 1995; Lunch et
al., 1991; Morin & Gramling, 1989). Therefore the conditioned response
premise of stimulus control procedures appears not to be supported. For
example, Lundh et al., (19391) found that poor sleepers did not differ
from good sleepers in overt behaviors, such as Bootzin hypothesized, but
did differ in covert behaviors such as thinking and solving problems in
bed. They found that reading in bed, which Bootzin characterizes as a
sleep incomparable behavior, was negatively correlated with muscular
tension and psychological maladjustment variables. These authors
hypothesized that reading in bed, in fact, may be one way of focusing
away frﬁn vicicus cycles of worrying frustration and depression about
sleeplessness. This hypothesis is consistent with others in the
literature (e.g. Borkovec, 1982) which suggest that the disruption of
intrusive thoughts is the effective component of the stimulus control
technique. If this hypothesis is correct, the onerous requirement of
having to leave the bedroom would be unnecessary. Removing the out-of-
bed requirement might increase compliance and treatment effectiveness
for the more difficult sleep maintenance problem as well as be more
feasible for the less ambulatory older adult.
c rcontrol T n

The countercontrol intervention was designed to disrupt sleep-

incompatible activities without requiring leaving the bed (2Zwart &
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Lisman, 1979). Individuals are instructed tc engage in a nonarousing
activicty (e.g. dull reading) in bed whenever they are unable to sleep.
The countercontrol procedure is similar to stimulus control with the
following exceptions: it is not necessary to leave the pedrcom whan
awake and it is not necessary to regulate the sleep-wake scheduie (e.g.,
there are no napping restricticns and no requirement of a consistent
time of getting up in the morning).

Zwart and Lisman (1979) found that countercontrol and stimulus
control were equally effective in treating sleep onset insomniacs.
Another study found that this technique reduced awake times in sleep
maintenance insomnia by about 30% and that clder participants profited
as much from the treatment as younger participants (Davies et al.,
1986). Some procedural requirements of Countercontrol Instructions,
although easier to adhere to than the Stimulus Control requirements, may
still be aversive, and therefore, affect treatment efficacy. Davies et
al., (1986) report that although this technique eliminated the necessity
of leaving the bed, an arduous requirement for most older adults, they
encountered resistance on the part of participants to turning on the
lights in the middle of the night and engaging in some activity.

The success of the countercontrol treatment lends further support
to current beliefs that the active ingredient in the stimulus control
treatment is the provision of activities that can disrupt cognitive
arousal. An insomnia treatment which addresses the disruption of
cognitive arousal more directly might have fewer compliance problems and
greater therapeutic success (Davies et al., 1986).

verview itive- vi m

The behavioral treatments for insomnia, specifically, Stimulus
Control and Sleep Restriction procedures, are the most extensively
evaluated of all the psychological treatments. They have consistently

been found to be effective in promoting sleep among older and younger



smaller improvements in nocturnal sleep time.

The various relaxation and cognitive treatments for insomnia have
also been found effective. tudies directly comparing various
Creatments, treatment outcome reviews and a meta-analysis ¢f crszatmenc
cutcome studies have suggested that Stimulus Control is slightly more
effective than other treatments (e.g. Borkovec, 1982; Lacks & Morin,
1992; Lichstein & Fischer, 1985; Morin et al., 1994). However, when
mederator factors were controlled for in another study employing meta-
analysis, psychological treatments were found to be superior to placebo
and no treatment but not different from each other on efficacy {(Murtagh
& Greenwood; 1995).

Since insomnia is viewed as being a complex problem with various
possible causes and maintaining factors, the combination of several
treatment strategies seems appropriate. As discussed throughout the
previous review of the different insomnia treatments, insomnia has, in
fact, often been treated with a combination of treatments. Sleep
Hygiene Instructions are often paired with any one of the ccgnitive-
behavioral treatments and in more extensive treatment packages which
include various behavioral (e.g., stimulus control and sleep
restriction), relaxation (somatic and cognitively focused treatments),
and cognitive treatments (e.g., cognitive restructuring and paradoxical
intention). These have not produced effect sizes superior to either
stimulus control or relaxation alone (Lacks & Morin, 1992; Lichstein &
Fischer, 1985; Murtagh & Greenwood, 1995).

Few studies evaluate the efficacy of psychological treatments for
insomnia experienced by older adults. Behavioral treatments
{especially, Sleep Restriction and Stimulus Control) have consistently

been found to produce sleep improvement in older adults as well.
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However, these procedures involve instructions that may be di c
comply with, especially for aging persons. Progressive Relaxation has
yielded poor to moderate results among older adults while a combination
of Autogenic training and Passive Relaxation has been more promising.

An important element of more passive forms cf relaxation might te easa
of learning and performance for the older person.

Research suggests that, even with behavioral technigues,
effectiveness may be due to the interruption and refocusing of thoughts
that these techniques require. However, treatments which more directly
target disruption of negative cognitive ruminations have not been
studied extensively.

THE PRESENT STUDY

The present investigation was designed as an analogue study which
examines the effectiveness of a cognitive-behavioral treatment for
insomnia in an aging sample. Older individuals appear particularly
vulnerable: They may interpret normal age-related physiological changes
(e.g., nocturnal awakenings or early morning arousal) as abnormal. This
may lead to greater anxiety/worry about sleep which may cause or
exacerbate insomnia. The older adult is also more susceptible to
illness, lifestyle changes (e.g. retirement), and losses [e.g. family,
friends), which have also been found to be related to insomnia.

Thus, older persons are faced with many events that may
potentially disrupt their sleep or increase their sleep complaint. This
study developed and evaluated a cognitive behavioral treatment for
insomnia which is easily accessible to older adults and which directly
addresses the hypothesized effective component of most cognitive-

behavioral treatments for insomnia: elimination of obsessive and

intrusive thoughts by refocusing attention.
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A _NEW TECHNIQUE: Countercontrcl-2lus Audiobook

This technique involves instructing poor sleepers to engage in a

cognitively distracting activity {listening to an audictaped tcok)
whenever they are unable to sleep. They are instructsed 2o perfcrm thernr
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usual presleep sequence of activities and when they expe
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difficulty £falling or returning to sleep, they are tc listen zZ¢ an
audiotaped story while lying in bed with eyes closed, in a relaxed
posture.

The proposed intervention - Countercontrcl Plus Audiobock - is
expected to disrupt cognitive activicy which interferes with sleep. It
is similar to the Countercontrol procedure with one important esxception:
it minimizes sleep-incompatible environmental factors. Specifically, it
does not require the individual to get up, open his eyes and/or turn on
the lights. Light may be arousing in itself and may disturb a sleeping
partner. It has been reported that people with sleep maintenance
problems themselves tend to resent turning on a light in the middle of
the night (Davies et al., 1986).

The use of audiobooks is similar to cognitive procedures such as
meditation, imagery, and articulatoryv suppression in that they all
target interruption of ruminative thoughts through refocusing of
attention. Though not burdensome, listening to an audiotaped story in
this context is likely to demand sufficient attention to block cbsessive
and intrusive thoughts while being sufficiently neutral in affect to
lower ambient arousal to a level where sleep can take place. A&n
alternative audiotape content could ke music. However, even if
listening teo music is pleasuracle, the intruding and obsessive thoughts
which characterizes insomniacs’ cognitions when they are trying to fall
asleep may easily override this stimulus. Compared to existing
cognitive procedures, listening to audiobooks may be less demanding than

generating articulations or images and therefore may facilitate
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compliance in older adults. Morin and Rzrirs Cr Ilnstance
reported that older participants in their treatment study had difficulzy
concentrating and sustaining images. An additional advantage of using
audiobooks is that they are familiar and easily available in bookstores
and libraries and are similar to reading and watching TV, common
activities prior to sleep onset. Also, the technique invclves nc
lengthy or costly training program and no burdensome bedtime routine to
learn and practice. In addition to disrupting intrusive cogniticns,
listening to a story is likely to result in a more pleasant experience,
less distress and thus, better sleep.

The present investigator proposes that audiobooks used within the
framework of a Countercontrol intervention strategy, will interfere with
maladaptive cognitive arousal, thereby facilitating falling asleep.
Therefore, the primary objective of this study is to conduct a
preliminary comparative evaluation of the use of audiobooks within the
context of a countercontrol intervention in the management of insomnia.

In assessing treatment cutcome, the present investigator
considered variables beyond the traditional sleep parameters of sleep
iatency and sleep duration in order to better represent the
hetercgeneity of insomnia. For purposes of the present study, the
subjective sleep experience was evaluated. Consistent with current
diagnostic classification systems and outcome research, the subjective
sleep experience was defined as comprising three dimensions: 1)
Quantity, 2) Quality and 3) Daytime Sequelae.

1) The quantitative dimension involves the subjective estimation
of durations of nocturnal sleep and wake times and was assessed with
measurements of commonly used Sleep - Wake Parameters: Sleep onset

latency (SOL), Waking after sleep onset (WASO), Total sleep time (TST),

and Sleep Efficiency.
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2) The qualitative dimension involves the evaluation of more
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eep experience.
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qualitative/subjective aspects o
are not as often investigated in sleep research as are the quantitative
variables. Of interest in the present study are four gualitative
variables. The first, and most commonly measured, involves daily
ratings of sleep quality. The second is an insomnia frequency rating
(from ‘not at all’ to ‘very often’) which is the qualitative counterpart
to the guantitative measure of the estimate of sleep and wake times.

The third variable is distress about the insomnia preblem, rarely
investigated in insomnia research despite its importance as a diagnostic
criterion in two current classification systems (DSM-IV, 19%0; ICD-10,
1992) and in recent insomnia research (Fichten et al., 1995). The
fourth variable is sleep self-efficacy expectations, which targets poor
sleepers’ perceptions of control over their sleep.

3) Although daytime variables have not been found to distinguish
good and poor sleepers, they have at times been found to improve as a
consequence of cognitive - behavioral treatment. Since a number of
scales and questionnaires exist and none are used consistently in the
literature, four measures were included in the present study: two
invoilve global ratings of daytime sleepiness and daytime fatigue due to
lack of sleep, and two involve daily ratings of daytime functioning and
morning restedness.

Although cognitive intrusion is frequently thought to mediate the
effects of cognitive-behavior treatments, changes in cognitions are
rarely investigated in outcome studies. In the present study, changes
in cognitive and somatic presleep factors were measured in order to
evaluate the present treatment’s presumed mode of action. These
measures included both daily ratings and global assessments of cognitive

and somatic arousal. A general measure of presleep cognitive anxiety



was also included in order to address the negative quality of cogniticns
which has been consistently fcund to be characteristic of pocr sleepers.

Insomnia outcome studies only infrequently investigate sleec-

maintenance insomnia of clder pcor sleepers. In addition, abcut half

s

the studies addressing the insomniz of older individuals <zil =o use
comparison groups. In the present study, Countercontrol-Plus Audicbock
intervention was compared with a Measurement Only group (i.e., self-
monitoring) and a Passive Relaxation treatment group. This latter group
was included since relaxation training is a credible intervention which
has shown some efficacy in treating older adults (Lichstein & Johnson,
1993; Nicassio & Bootzin, 1974). Since the Relaxation Intervention is
more somatically focused, it also provided a contrast ro the Audiobook
Intervention, which is more cognitively focused. In addition, the
Relaxation technique can be administered via audiotape.

In recent years, the importance of investigating clinically
significant change in outcome studies has received much attention
(Jacobson & Truax, 1991; Michelson, Mavissakalian & Marchione, 1985;
Morin et al., 1995). Nevertheless, few studies have evaluated insomnia
treatment outcome in this way. To address this concern, in this study,
statistical comparisons of group means as well as evaluations of
clinical significance were made.

In addition, the comparative evaluation of the intervention groups
included examining factors related to treatment implementation and
acceptability: credibility, satisfaction and compliance. Finally,
stability of results is essential for clinical appreciation of the
validity of psychological treatments; therefore, included in the
experimental design is an 18 month follow-up.

In summary, the central goals include: (a) determining the
comparative effectiveness of the treatment on several dimensions of the

sleep experience, (b) evaluating the present treatment’s presumed mode



of action (i.e., refocusing attention away from maladaptive zand

interfering thoughts) by examining the intervention’s effect o
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cognitive and somatic factors related to sleep, (c) evaluating treatme

credibility, satisfaction and compliance rates, and (d) evaluating

continued change with an 18 month follow-up.
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Forty-one older, community dwelling individuals with an insomnia
complaint participated in this investigation. They were volunteers who
had initially taken part in an investigation of sleep patterns and
characteristics in older adults (Fichten, et al., 1995). Both good and
poor sleepers were recruited from the greater Montreal area througn
presentations to seniors' groups, media publicity consisting of press
releases, and notices in community clinics and residences for seniors.

403 people responded to the press releases, notices and
presentations. They were invited to participate in a study examining
sleep characteristics in good and poor sleepers and the efficacy of a
non-medical treatment for insomnia. Those interested in participating
were screened first by telephone using the Telephone Screening Interview
and subsequently in person using the Structured Sleep History Interview
(see Procedure and Appendix E).

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 medication, if used, was currently taken no
more than 3 nights per week (this criterion is consistent with
sample selection in published studies on psychological
interventions for insomnia and allows for the selection of a
reasonably "typical" sample of elderly insomniacs (cf. Lichstein &
Fischer, 1985),

(d) psychological status: currently not receiving psychiatric or

psychological care, no evidence of psychopathology or depression,



(e} physical status: absence cf major illness or drug use directiy
associated with sleep disturbance (cf. Lacks, 1987; Nicassio &
Buchanan, 1981),

(£) no evidence of physiologically based sleep disturbance such as
sleep apnea, restless leg syndrome, nocturnal myoclonus (cf. APS,
1994; ASDA, 1990), and

(g) no evidence of parasomnias or sleep phase disorder (e.g., phase
delay, phase advance, or deregulation of circadian cycles).

On the basis of this initial screening 95 people were excluded
because they failed to meet at least one of the selection criteria.
Table 1 presents the number of people excluded with respect to each
criterion. 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 their reason for declining; of those who
did, most invoked time constraints. An additional 22 individuals could
not be reached at the beginning of the study, and six people were
excluded during testing because they were unable to complete the
questionnaires.

Of the 403 individuals who responded to the subject recruitment
procedure, 189 good and poor sleepers participated in the initial
investigation of sleep and aging. They were administered a series of
questionnaires (which included the Baseline Evaluation battery of the
present study, as well as other questionnaires of the sleep and aging
study), given a brief description of the present treatment study and
invited to participate. Fifty-two individuals agreed to participate and
receive an experimental, short-term, non-pharmacological intervention
for insomnia.

Participants were randomly assigned to one of three intervention

conditions: Self-Monitoring Only (SM), Countercontrol-Plus Relaxation



Table 1

Number of Potential Participants Excluded

With Respect to Each Selection Criterion (N=3§5)

. . Number of

Criterion .
Participants

Age 6
Language 1
Sleep medication > 3 times per week 30
Psychological difficulty (depression 17
and personal problems)
Health problems 23
Physically based sleep disturbance 11
(apnea, myoclonus)
Parasomnia or sleep phase disorder 6
Narcolepsy 1

(1]
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and Self-Monitoring (Relaxation}, Countercontrol-Plus Audiobcok and
Self-Monitoring (Audiobcok). OFf the 52 participants who entered the
Creatment study, 41 completed the program (i.e., completed all required
Baseline evaluations and Post-Intervention assessments). The attrition
rates in each group of the 11 drop-outs were as follows: SM = 2(13%),
Relaxation = 3(19%), Audiocbook = 6(30%). Chi-square tests failed to
reveal a significant difference in the proportion of drop-outs in the
three experimental conditions, x2,;, = 1.61, p=.45. The main reasons

participants failed to complete the treatment preogram were: (a} disliked

the treatment (n=1), (b) out of town (n=3), (c) illness or surgery
(n=3), (d) reporting currently taking sleep medication more than 3 times
a week (n=1), and (e) unspecified reasons (n=3). The final numbers in

the three intervention conditions were: SM = 13, Relaxation = 14,
Audiobook = 14. T-tests failed to indicate any significant differences
between completers and drop-outs (see Appendix Hl) on any of the
Baseline measures with one exception: insomnia frequency, t(1,50) =
2.93, p<.0l, with completers reporting greater insomnia frequency (Mean
= 8.29 on a ten point rating scale with: 1 = not at all and 10 = very
often) than drop-outs (Mean = 6.45).

The demographic characteristics for the final sample of 41
participants are detailed in Table 2. The sample consisted of 28 women
and 13 men whose age averaged 67.49 years (range = 55-85). They were
predominantly married (68%) and living with a spouse or other companion
(72.5%) . Although socioeconomic background varied extensively, most
participants were Jewish (61%; probably due to the Jewish General
Hospital being the location where the research was conducted and the
proximity of Jewish community services), well educated (98% had at least
a high school education), not currently employed (76%), had an income

greater than $30,000 (61%), and were reasonably satisfied with their



Cemograpnic Characteristics

Variables

Age (years)
Mean
SD
Range
Gender
Male
Female
Marital Status
Married/Common Law
Currently Single?
Living Arrangements
Alone
With Spouse/Partner
Other
Education
Elementary
HS/CEGEP/Trade
University
Employment
Full time/Part time
Unemployed/Retired
Income
$10,000 - $30,000
> $30,000
Declined to indicate
Income Adequacy®
Mean
SD
Religion
Jewish
Catholic
Protestant
Other
None

NE=oydwn

.30
.73

?Includes: never married, divorced, widowed,
separated

PThis variable has a 9-point scale with the
following labels: l=inadequate, 5=adequate,
9=more than adequate.

wn
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income (75% indicated that their income was "adequatce" or "more than
adequate" in meeting their needs).

Participants’ responses to the Baseline Sleep Questionnaire
(administered prior to participants’ assignment to the three
experimental conditions) provided data on the sample's sleep
characteristics (see Table 3). Reported duration of the insomn:a
problem averaged of 15.24 years (range = 1-50). Two participants mert
conventional research criteria for sleep onset insomnia enly (i.e.,
sleep latency greater than 30 minutes, at least 3 times per week,
problem duration at greater than 6 months), 16 met the criteria for
sleep maintenance insomnia only (i.e., duration of awakenings after
sleep onset greater than 30 minutes, at least 3 rimes cer week, problem
duration greater than 6 months), 17 met the criteria for both sleep
onset and sleep maintenance insomnia, and 6 participants met none of the
above criteria. Twelve participants (29.27%) used prescribed or over-
the-counter sleep medication an average of 1.71 times a week (range =
1-3} and had been using this medication for an average of 5.17 years
(range = 2.5 months to 15 years).

MEASURES

Participants completed 12 gaper and gencil self-report
instruments. Copies of these instruments appear in Appendix A, Areas
of investigation and their associated measures include the following:
I. i i mic F

Background Information Form. This is a modified version of a short
questionnaire used in previous studies on aging (Libman, Creti, &
Fichten, 1987; Libman, Fichten, Creti, Weinstein, Amsel, & Brender,
1989a, 1989b). It has 9 items and provides socioceconomic, personal and
demographic descriptors such as age, sex, highest education level,

marital status, income, and adequacy of income.
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Table 3

Variables Total

Duration of Insomnia (years)

Mean 15.24
SD 13.09
Range 1-350

Type of Insomnia Problem

Onset Only 2
Maintenance Only 16t
Onset & Maintenance 172
No Diagnosable Proklem 6

Sleep Medication Use

Number of Participants 12

Nights/week3: Mean 1.71
SD .75

Years of Use3: Mean 5.17
SD 5.10

Tncludes a participant who was diagnosed with
sleep maintenance insomnia but could not be
evaiuated for sleep onset insomnia due to
missing data.

2Includes a participant who could not be
diagnosed for either sleep onset or sleep
maintenance insomnia but whc experienced
insomnia episodes for at least 30 minutes,
at least three times a week.

3pata only includes participants who used
medication.
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II. leep M u

Daily Sleep Diary. This is a modified version of Lacks' measure
(Lacks, 1987; 1988) which allows participants to monitor their sleep
experience on a daily basis. It includes 15 items which assess sleep
onset latency, frequency and duration cf nocturnal awakenings, cotal
sleep time, quality of the sleep/wake experience, napping, and the use
of sleep medication. The Daily Sleep Diary, when completed during the
treatment phase, also assesses compliance with the treatment program.

Dependent variables derived from this measure include: (1) Sleep
Onset Latency (SOL}, (2) Waking After Sleep Onset (WASO): duration of
nocturnal arousals, (3) Total Sleep Time (TST): respondents’ perception
of how long they slept during the night, (4) Sleep Efficiency (SE):
hours slept divided by hours in bed multiplied by 100, (5) Sleep
Quality: subjective evaluation of the quality of sleep rated on a five
point scale (1 = very poor to 5 = very good), (6) Daytime Functioning:
subjective rating on a five point scale (1 = very poorly to 5 = very
well) of how well one functions during the day, (7) Morning Restedness:
subjective rating cn a five point scale (1 = very poorly rested to 5 =
very well rested) of how rested one feels in the morning.

Although sieep diaries may not provide the precision of scores
based on polysomnography, subjective estimates of sleep parameters do
provide a reliable and valid index of insomnia {Coates, Killen, George,
Marchini, Silverman, & Thoresen, 1982). It has been found that although
the two measures yield different values, they are highly correlated.
Furthermore, daily sleep monitoring is the most practical and economical
method of prospectively tracking sleep over longer periods of time in
the individual’s natural environment (Lacks & Morin, 1992).

Test-retest reliability for Lacks' instrument is high for
estimates of sleep onset latencies (SOL) and number of minutes spent

awake after sleep onset (WASO) (Bootzin & Engle-Friedman, 1981).
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Significant differences found on SOL between insomniacs (means range
from 37 to 82 minutes) and good sleepers (means range from 9 to 14
minutes) reflects the measure's validity (Lacks, 1988).

Sleep Questionnaire. This brief questionnaire inguires about
typical sleep experiences and is scored on an item by item basis. It
was designed for the larger sleep and aging study and the present
investigation. The data show that scores based on this measure have
acceptable psychometric properties for research use; test-retest

correlations indicate reasonable temporal stability (r values range from

.58 to .92 for test-retest intervals ranging between 2 weeks and 15
months) and the pattern of correlations among variables shows logical,
highly significant relationships (Fichten, et al., 1995). For instance,
the greater the duraticn of time slept, the lower the frequency of
insomnia related distress (r=-.50).

Of interest in the present investigation are the following
descriptive variables derived from the Sleep Questionnaire: (1) Duration
of the insomnia problem, (2) Diagnosis of the presence or absence of a
disorder of initiating or maintaining sleepﬂ(B) Type and Frequency cof
sleep medication use, (4) Sleep Onset Latency (SOL}, (S) Waking After
Sleep Onset (WASO): duration of nocturnal arousals, (6) Total Sleep Time
(TST), (7) Sleep Efficiency: total sleep time divided by the usual hours
in bed, multiplied by 100, (8) Frequency of Insomnia: based on a 10-
point scale ranging from 1 = very rarely to 10 = very often, (9)

Distress Frequency: distress associated with an insomnia problem rated

on a 1l0-point scale ranging from 1 = not at all to 10 = very often, and

lDiagnosis was made according to conventional research criteria: a diagnosis was made if
the duration of the sleep problem was at least six months and if sleep latency (at sleep
onset or after waking during the night) was at least 30 minutes with a frequency of at
least 3 times per week. An attempt was made to evaluate terminal insomnia (i.e., waking
up too early) by asking participants to record the frequency and duration of early morning
awakenings. However, participants had difficulty differentiating awakenings in the middle
of the night from early morning awakenings. Therefore, responses to questions relating to
sleep maintenance and terminal insomnia were combined and only a diagnosis for sleep
maintenance insomnia was made (based on the reports of duration of awakenings after sleep
onset) .



10) Daytime Fatigue: freguency (davs ger week) of Z=sling =ired during

the day attributed to lack of slsep.

Self-Efficacy Scale (Sleep) (Cook & Lacks, 1984; Lacks, 1988). This

9-item scale evaluates individuals' beliefs about their ability tc
influence their own sleep-related motivation and behavior. Higher

Scores indicate stronger sleep self-efficacy expectations. Stronger

sleep self-efficacy expectations after behavioral treatment for insomnia

(Cook & Lacks, 1984; Lacks, 1988) constitute evidence for the scale’'s
validity. .

Stanford Sleepiness Scale (Hoddes, Zarcone, Smythe, Phillips, &

Dement, 1973). This frequently used measure of daytime sleepiness/

alertness consists of a seven-point Guttman-scaled item where responses

range from 1 (feeling active and vital; alert; wide awake) to 7 (lost

struggle to remain awake). Respondents select the one option which best

describes how sleepy they feel at the time of testing. In the present
investigation, participants were asked how sleepy they feel on most
days. The scale’s authors report that alternate forms reliability
yielded an agreement of 88%. Concurrent validity data 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.
III. ! i ment: M re

Pre-Sleep Arousal Scale. Sixteen items using a S-point rating
scale assess pre-sleep states. Two scores are derived: Somatic and
Cognitive arousal (e.g., "a tight tense feeling in your muscles",
"thoughts keep running through your head”, respectively). Nicassio et
al., (1985) showed good psychometric properties for this scale.
Subscales were shown to be internally consistent and stable over time.

Reported Cronbach's alphas for subscales ranged from .67 to .88 and
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test-retest correlations (with a 3 week interval) ranged from .72
(Cognitive subscale) to .76 (Somatic subscale). Insomniacs' mean scores
were significantly higher than normal sleepers' scores for both
subscales. Higher scores indicate greater arousal.

Anxious Self-Statement Questionnaire (ASSQ; Kendall i dollon,
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
to .79) and the scale’s authors demonstrated that it is sensitive to a
stressful event. In the present investigation, respondents were asked
to base their responses on periods of unwanted nocturnal wakefulness.
Using this modification, poor sleepers were found to have significantly
higher scores on this measure than good sleepers (Fichten et al., 1995).
Higher scores indicate more anxious self-talk.

IV. i i m : T

Brief Symptom Inventory (BSI) (Derogatis, Rickels, & Rock, 1976).
This brief self-report psychological symptom inventory has 53 items
which form subscales for 9 symptom dimensions (e.g., depression,
anxiety) and 3 glckal indices. It is a brief version of the SCL-50
(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, Cochran, and Hedgepeth (1984). Of interest to “he
present investigation is the symptom dimension score for depression.
Lower scores indicate better adjustment.

Eysenck Personality Inventory (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
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Neuroticism, Extraversicn-Intrcversion, and the tendency tC respond in
socially desirable direction. Only the Neuroticism subscale is of
interest in the present investigation. Higher scores indicarte greater
neuroticism.

Penn State Worry Questionnaire (Meyer, Miller, Metzger & Borkovec,

1990). This 16 item self-report measure was designed to measure

rt
1]
~

frequency and intensity of worrying in general. Respondents indica
using a 5-point scale, how typical of themselves each statement is.
Internal consistency evaluations obtained in the eight wvalidation
studies conducted by the authors ranged from coefficient alpha scores of
-91 to .95. Test-retest reliability coefficients (after 8-10 weeks)
ranged from .74 to .%92. Data showing concurrent and criterion group
validity were acceptable. Higher scores indicate a more worrying
personality style.
V. Intervention Related Measures

Client Satisfaction Questionnaire (Larsen, Attkinson, Hargreaves,
& Nguyen, 1379). This 8-item measure assesses participants' evaluation

of their satisfaction with various aspects of a treatment. Internal

ccnsistency is high {coefficient aipha = .53) and it correiates weil
with therapists' estimates of client satisfaction (r=.56). Higher

scores indicate greater satisfaction.

Intervention Evaluation Form. This is a modified version of
Borkovec & Nau's (1972) 5-item credibility/expectancy-for-improvement
scale which was developed to assess different therapy rationales. The
scale was adapted for use with insomnia treatment: this resulted in four
10-point items which are summed and prorated out of five to render them
comparable with Borkovec and Nau's (1972) measure. Higher scores

indicate greater credibility.



VI. Interviews

Telephone Screening Interview. The first individual corntact with
poctential participants consisted of a standardized interview which
included introducing the investigator and the research preject (see
Appendix E). Selection/exclusion 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 or psychological consultations, and medication use.

Structured Sleep History Interview. A modified version of the
clinical instrument developed by Lacks (1987) was used. Most questions
require a Yes/No answer, with prompts in case of difficulty. The
measure provides information on exclusion criteria such as sleep apnea,
parasomnias, physical disorders, sleep phase disorder, medication use,
hypnotics and sedatives use, and physical and psychological disorders
(see Appendix E). Operational definitions for specific variables are
noted in the measure.

Long-Term Follow-Up Interview. One to two years after terminating
treatment, participants were telephoned and interviewed using a modified
versicn cf the Sleep Questionnaire (Appendix E). AC this time the
researcher also answered any questions participants had and made
appropriate referrals when necessary.

PROCEDURE
This study consisted of four phases: Baselina, Intervention,
Follow-Up, and Long-Term Follow-Up. Table 4 outlines a schedule of the
study's activities.
I. Baseline Phase
2) Recruitment and Screening of Participants: Participants were

recruited in two phases. For the larger study of sleep and aging, both
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Procedure and Measures

Phase

Duration

Activity

II.

Baseline

a)

b)

c)

Telephone screening

Evaluation

Self-Monitoring

Intervention

a)

b)

c)

Administration

Self-Monitoring

Evaluation

15 min.

2 hours

14 days

1.5 hrs

14 days

1.5 hrs

-Telephone screening intervien

-Orientation

-Consent Form 1

-Sleep History Interview
-Baseline Questionnaires
-Intervention Questionnaires?
-Recruitment for intervention
study

-Consent Form 2

1

-Daily Sleep Diary

-Intervention rationales

-Demonstration of equipment

-Intervention Evaluation Form

-Treatment Contract

-Take-home treatment
instructions

-Daily Sleep Diary

-Additional 3 days of practice
for countercontrol treatment
groups

-Intervention Questionnaires?

-Client Satisfaction
Questicnnaire
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Table 4 (cont'd)
Procedure and Measures
Phase Duration Activity
b} Self-Monitoring 14 days -Daily Sleep Diarv
-Use of tapes cptisnal
¢} Evaluation and 1.5 hrs -Intervenzion Questionnairas<
Termination -Client Satisfaction
Questionnaire
-Intervention Evaluation Form
~Equipment returned
Iv. Long-term Follow-up
a) Evaluation i/2 hr -Telephone Interview (Sleep
Questionnaire)
b) Self-Monitoring 7 days -Daily Sleep Diary

‘Background Information Form, Brief Symptom Inventory, Penn State Worry
Eysenck Perscnality Inventory

Questionnaire,

2In order of administration:
Pre-Sleep Arousal Scale,

Scale,
Statement Questionnaire

Sleep Questionnaire,
Self-Efficacy Scale, Anxious Self-

Stanford Sleepiness
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good and poor sleepers were recruited through media publicity consisting
of press releases and notices in community clinics and residences Iar
seniors. Participants were also recruited through presentations ©o
seniors’ groups. During these group presentations, participants were
given a 1/2 hour talk on stress management by the researcher or a
research assistant, followed by a brief introduction to the sleep and
aging study. Group members were then asked to complete a series of
questionnaires, including: Background Information Form, Sleep
Questionnaire, Stanford Sleepiness Scale. Botential participancs werse
told that they were free not to respond te any questions and that
completing the questionnaires was completely voluntary. Participants
who completed the questionnaires (which took approximately twenty
minutes) were then told about the additional phases of the sleep and
aging investigation, including the treatment intervention study, and
invited to participate. Individuals who wanted more information and who
were interested in further participation were asked to leave their names
and telephone numbers.

All individuals who inquired about the studies, whether they
learned about the project from the group presentations or media
publicity, were briefly informed about the goals of the sleep and aging
study, what would be required of them, and the treatment offered. After
verifying that they met the selection criteria, those interested in
participating were given an appointment to complete the measures as well
the time estimation tasks required by the larger investigation. Those
who failed to meet the selection criteria were offered appropriate
referrals.

b) Evaluation: Evaluations were conducted at the Sir Mortimer B.
Davis - Jewish General Hospital. All potential participants first
received a standardized introduction and subsequently were asked to

provide written consent to participate (Consent Forms can be found in
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Appendix C). They were then administered the Structured Sleep Histor
Interview to ensure that all selection criteria were met. Individuals

whose responses suggested that their insomnia may have been due tc &

o]
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sleep disorder, such as sleep phase disorder or sleep apnea, or

physical or psychiatric illness, were excluded “rzm =he stugy

Y
]
9%

ot
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referred to their physicians or to the Sleep Disorders Clinic
Royal Victoria Hospital.

Potential participants who met the selection criteria were
administered the Baseline Questionnaires, which was administered only
once throughout the course of the study, and the Intervention
Questionnaires, which were administered again at Post-Intervention and
Foliow-Up. Questionnaires were coded to ensure participant
confidentiality. The Baseline Questionnaires included: Background
Information Form, Brief Symptom Inventory, Penn State Worry
Questionnaire, and Eysenck Personality Inventory. The Intervention
Questionnaires included, in order of administration: Sleep
Questionnaire, Stanford Sleepiness Scale, Pre-Sleep Arousal Scale, Sleep
Self-Efficacy Scale, Anxious Self-Statement Questionnaire. The

Z nours to

’,

Tplete battery of guesticnnaires took apprcximately 1 and iy
complete. Participants who had already completed some of these measures
in the context of the seniors' group meetings were not reguired to
complete these again. The experimenter supervised administration of all
measures and was available to address questions or concerns which arose
during testing. Once individuals completed these measures they were
told about the purpose of the -reatment study, the testing and time
requirements, and that the therapy offered was a short-term non-
pharmacological self-administersd treatment. Individuals who declined
participation were given a booklet on improving sleep (Walsh, undated)

and were offered a free consultation for their sleep problem with a



osychclogist on the research team. These who agreed to particica
and signed a consent form {Eppendix 3).

After verifying that the next six weeks were expected to be
typical (no unusual events in the individual's life, such as travel,
guests, or surgery), participants were asked to complete Daily Sleep
Diaries every morning for the following 14 consecutive days. To assure
that participants understood how to use this selfi-monitoring form, chey
completed one Daily Sleep Diary with the investigator, basing their
responses on the previous night’s sleep. To ensure monitoring on a
daily basis, participants were instructed to call the investigator every
morning to report their responses. If the investigator was not
personally available, they were instructed to read their responses onto
an answering machine. If participants did not call, the investigator
called them.

II. I v i

Participants were blocked according to sex and randomly assigned
to the Relaxation, Audiobook, or SM experimental conditions.

a) Intervention Rationales: After two weeks of Baseline self-
tering the participants were seen again. Oaily Sleep Diaries were
collected and a battery of questionnaires needed for the larger
investigation was administered. This included: Sleep Questionnaire,
Pre-Sleep Arousal Scale, Sleep Self-Efficacy Scale, and the Anxious
Self-Statement Questionnaire.

Subsequent to the administration of the questionnaires,
participants were given one of three intervention rationales:

1) Countercontrol - Plus Audiobook: Participants in this condition
were told that thoughts, whether distressing or ijust mentally involving,
could keep them awake and thus interfere with going to sleep.

Therefore, a "cognitive refocusing" technique which involved listening

to audiotaped novels could help them get into a more favorable sleeping



state. It was explained that the audiotapes would interrupt the
sequence cf negative cr involving thecughts and allow them to relax
mentally and physically so that they could more sasily fall asleep.

2) Ccuntercontrol - Plus Relaxation: Participants in this
condition were also told that thoughts, whether distressing or just
involving, could keep their minds and bodies awake and, therefore,
interfere with going to sleep. Therefore, a "passive relaxation"
technique, which involved listening to audiotaped passive relaxation
instructions, could help get their bodies into a more favorable state
for sleeping. It was explained that the audiotape would allow them to
focus on and to relax different parts of their bodies. Their bodies
would relax, making it more likely to fall asleep.

3) Self-Monitoring Only: Participants in this condition were asked
to monitor their sleep for an additional two weeks before beginning
their treatment with the rationale that this would provide more
information about their sleep pattern and thus, help with their
treatment.

b) Treatment Instructions: Individuals in the two Countercontrol-
Plus treatment groups were asked to continue self-monitoring on the
Daily Sieep Diary. They were also given a demonstration of the
equipment they were to use at home. This consisted of a tape recorder
which shuts off when the tape is finished (Panasonic model RQ-2104), a
flat pillow speaker designed to fit unobtrusively under the pillow
(Realistic model P-10), and the audiotape intervention (i.e., Relaxation
or Audiobook).

During a pilot phase it was found that easy manipulation of the
tapes and taperecorder required some practice. In addition, without the
visual images which characterize television, it is sometimes difficult
to focus attention on the audiotape. Therefore, participants were

instructed to practice using the equipment and to get familiar with



focusing attention on the audiotapes for 3 days before using the zape(s:
at night. Specifically, they were told to listen to the tape(s) twice a
day for ten minutes on the first day, twice a day for 20 minutes on the

second day and twice a day for 30 minutes on the third day. The

ide

n

eéxperimenter discussed the times that the participant could set a
for this practice during the following three days. Participants were
told that they would be called after a day or two of practice and once
during the two weeks of treatment to see how they were doing and to
answer any question they may have.

Participants were instructed to set up the tape recorder on their
night table before bedtime and to set the volume of the tape so that it
was just ccomfortably audible through the pillow speaker. Participants
were permitted to adhere to their usual pre-sleep practices during all
phases of the study with one exception: they were to discontinue
practices that interfered with the intervention (e.g., watching
television after lights out). After lights out, they were to use the
tapes every time they had difficulty falling asleep. That is, if they

were not asleep 10 minutes following lights out (or after 10 minutes

r
!

Sgent awake during the night), they were to turn on the tape recorder.

-

They were to make sure that they listened to the audiotape and brought
their attention back to it if their mind wandered. Of course, if they
were drifting off to sleep they were to let it happen. They could let
the tape stop by itself or they could turn it off. In the morning, they
were instructed to complete the Intervention Daily Sleep Diary and call
the experimenter with their responses.

The importance of using a tape every time they had difficulty
falling asleep was emphasized and participants were told that if they
did not use a tape for more than two consecutive nights of sleep
difficulty they would be required to terminate participation in the

treatment study. Once participants understood the rationale and
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instructions of their treatment, they were asksd -0 rzad and siz
treatment contract (Appendix T) which requested that parcicipants: {1
carry out the treatment as specified earlier, and {2) rerurn the
equipment at termination. Participants were provided with written
treatment instructions (Appendix D) to take home along with the
equipment. At the end of this session participants were asked =¢
complete the Intervention Evaluation Form.

1l)Countercontrol - Plus Audicbook Intervention: Audiocbcoks were
selected from commercially available materials consisting of clays,
dramatized novels, and radio dramas. This type of audiocbook content was
selected based on a pilot study which showed greater difficulty
habituating to verbal content with frequent changes in tone, accent,
level and pitch. A wide variety of audiobooks was made available so
that participants could themselves select audicbooks that were
interesting enough to refocus their attention and yet not arousing
enough to keep them from falling asleep. The Audiobook intervention
participants were given 42 hours of audiotapes (3 hours per night for 14
nights) for the treatment period and an equivalent number of tapes for
the Follow-Up pericd. Audictapes were mcstly 90 and 120 minute tapes.

2)Countercontrol - Plus Relaxation Intervention: The Relaxation
intervention consisted of an audiotape of a modified version of
Bernstein and Borkovec's (1973) progressive muscle relaxation
instructions. The taped instructions contained only the relaxation
component of the tension and relaxation components cof the progressive
relaxation technique. This passive relaxation technigue was selected
because the tensing component of muscle relaxation could pose problems
for individuals with certain painful joint conditions such as arthritis.
Data show that passive relaxaticn (i.e., muscle relaxation instructions
without the tensing instructions) is an effective treatment for insomnia

(Woolfolk & McNulty, 1983). Fichten's {1990) audiotaped version of the
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passive relaxation instructions was used since it contains all

relaxation instructions for each of the 16 muscle Jroups specified in
Bernstein and Borkovec's (19732 manual and because it is an audiotarped
version of the treatment shown to be effective by Woolfolk and McNulcy

tion experience, rthe

[\[)

(1983). To allow participants a continuous relax
full text was recorded three times onto each side of a 90 minuce
audiotape. This was done in order to permit audiotapes in the two
interventicn conditions to be similar in length and to involve the same
amount cof cassette manipulation.

C) Post-Intervention Evaluation Phase: Participants in all three
groups returned for Post-Intervention Evaluation approximately 17 days
after they began treatment (or continued self-monitoring for the Self-
Monitering group). Sleep Diaries were collected and the following
Intervention Questionnaires were re-administered: Sleep Questionnaire,
Stanford Sleepiness Scale, Pre-Sleep Arousal Scale, Sleep Self-Efficacy
Scale, Anxious Self-Statement Questionnaire.

Participants who wanted to discontinue their participation after
completing the Post-Intervention Evaluation were asked to complete the
Client Satisfaction Questionnaire. They were also given a booklet on
improving sleep (Walsh, undated). If they expressed distress about
their remaining insomnia problem, they were offered a free consultation
with a psychologist on the research team. This same termination
procedure was followed in the Follow-Up Evaluation phase.

III. E W= P

a) Reassignment of Self-Monitoring Only Participants: Participants
in the Self-Monitoring Cnly group were randomly assigned to the two
treatment groups. They were administered the relevant rationales,

instructions, and contracts and asked to continue to complete the Daily



Sleep Diaries fecr 14 additional davs. From this point, they fcliowed
the same procedures as the two Countercontrol-Plus -reatment groups.

b} Self-Monitoring: Farticipants in the two treatment groups were
told that for the next two weeks the use of the tapes was optional but
that they were to continue self-monitoring with the Daily Sleep Diaries
and to phone in their responses every morning.

¢) Evaluation and Termination: All participants were re-
administered the Intervention Questionnaires which they had completed
two weeks earlier at Post-Intervention Evaluation. In addition, the
Follow-Up Sleep Diaries and the equipment were collected and the Client
Satisfaction Questionnaire was administered. Participants who requested
audiotapes were given the passive relaxation tape and they were given
the names of libraries and book stores where they could acquire
audiobooks.

IV. Long- Follow-up Ph

Participants were contacted by the investigator by telephone
between 13 and 27 months (mean = 18.64, SD = 3.25) after completing the
Follow-Up Evaluation. The time duration is variable due to constraints
of the larger investigation as well as to difficulties in reestablishing
contact with the participants. At this time, they were administered a
modified interview version of the Sleep Questionnaire (Appendix E) by
telephone. Participants were also asked to complete Daily Sleep Diaries
for 7 consecutive days and return them by mail.

DATA MANAGEMENT

Mean scores on the Daily Sleep Diaries were used in data analyses.
Means were calculated as follows: (1) Baseline scores include the first
week of the two-week Baseline self-monitoring. This interval was chosen
in order to reduce testing effects. A minimum of four days of completed
Sleep Diaries was required to calculate a mean. (2) Intervention means

included the second week of the two-week Intervention self-monitoring.



(3) Fellow-Up means include the second week cf the twg-wesk Fcllow-Up
monitoring. (4) Long-Term Follow-Up means include data from one week of
self-monitoring.
DESIGN AND STATISTICAL ANALYSES

The present study examined the effects of short-term non-
pharmacological insocmnia treatment using a series of repeated measures
multivariate analysis of variance (MANOVA) comparisons. MANOVA tests
were chosen as the primary analyses because of the large number of
dependent variables relative to the small number of participants.
Computing ANOVA tests on each dependent variable would have led to alpha
inflation. A minimum requirement when computing MANOVA is an
approximate ratio of three subjects per variable (Tatsuoka, 1970). As a
total of 41 participants completed Post-Intervention testing, a maximum
of 13 variables could be selected for each MANOVA. 1In order to maximize
power, missing data were replaced by group means.

Four aspects of the sleep experience were investigated: 1) Sleep -
Wake Parameters: time-related variables measured by the Daily Sleep

Diary (SOL, WASO, TST, SE), 2} Subjective Sleep Variables (Sleep

3) Daytime Variables (Sleepiness, Fatigue, Functioning, Morning
Restedness) and 4) Cognitive-Affective Variables (Anxious Self-
Statements, Cognitive and Somatic Arousal, Mental Activity and Physical
Tension). The variables measuring each of these four aspects
constituted the dependent variables in four separate MANOVAs.

To evaluate changes due to the three intervention manipulations, 3
X 2 MANOVAs were carried out [3 Experimental Groups (Audiobook,
Relaxation, SM) X 2 Testing Times (Baseline and Post-Intervention)].
Subseguent to the reassignment of SM participants to the two
Countercontrol-Plus interventions, 2 X 2 MANOVAs [2 Countercontrol -

Plus Experimental Groups X 2 Testing Times (Baseline and Post-
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Intervention}] and 2 X 3 MANOVAsS '2 Counrterconcro. - Pius Experimental
Groups X 3 Testing Times (Baseline, Post-Intervention and Follow-Up) |
were carried out. Due to the small sample size at Long-Term Fellow-ug,
data could not be analyzed using Grcup by Time MANQVAs. Thus, lzng-term
effects of the interventions were examined using repeated measures
ANOVAs which included the two Countercontrol - Plus treatment groups and
four testing times (Baseline, Post-Intervention Follow-Up and Long-Term
Fcllow-Up).

Only when the MANOVA revealed significant findings, were
univariate ANOVAs computed. As a rule, to correct for inflated Type 1
error rates associated with repeated measures ANOVA, F values were
tested with Greenhouse Geisser’s adjusted degrees of freedom. These
fractional degrees of freedom were used to obtain the reported
significance levels. The ANOVAs were followed by Newman Keuls post hoc
tests whenever significant differences were found.

These MANOVAs and ANOVAs were repeated with a subsample of
participants selected for high Insomnia Distress levels.

Descriptive statistics were employed to define the subject sample
and univariate statistics (i.e., chi-square tests, ANOVAS) were used to
investigate sex differences and homogeneity of intervention groups at
Baseline. T-tests were used to compare the treatment groups on

treatment credibility, satisfaction and compliance.



RESULTS
Demographic Characteristics
jval £t I vention Gro
The 41 participants in the three treatment conditions were
compared on demographic variables (see Table 5) to assess between-group
homogeneity. One-way ANOVAs failed to reveal significant differences
either in age, E(Z,38)= .29, p>.05, or income adequacy, E(2,37)= .63,
p>.05. Chi-square comparisons on the remaining seven nominal and
ordinal variables revealed significant differences between groups on
three variables: education level, employment status and income category
(see Appendix Fl). However, after Bonferroni corrections were applied
to guard against chance findings due to multiple comparisons, these
differences were no longer found to be significant.
sex Differences
Due to the small number of participants per treatment condition,
group by sex ANOVAs were not computed. However, chi-square comparisons
were used to investigate sex differences on the nominal and ordinal

demographic variables and t-tests were used on continuous variables at

Baseline. Chi-square tests failed to reveal any significant differences
between males and females (see Appendix F2). T-tests also failed to
indicate significant sex differences on age, t 3q,= -1.72, p>.05, or
income adequacy, t 3g= .56, p>.05.

Baseline Functioning
Group Differences

The intervention groups were compared on three problem specific
variables: duration of the insomnia problem, insomnia diagnosis, and
number of participants taking sleep medication. Scores for the three
intervention groups are presented in Table 6. A one-way ANOVA failed to

reveal significant group differences in the Duration of Insomnia,



Table S
Demographic Characteristics
Intervention Groups
Variables Relaxation Budiobook Self-Monitoring
(n=14) (n=14) (n=13)
Age (years)
Mean 68.14 67.93 66.31
SD 6.99 7.47 5.88
Gender
Male 4 5 4
Female 10 9 9
Marital Status
Married/Common Law 10 8 10
Single 4 6 3
Living Arrangement?
Alone 3 5 3
With Spouse/Partner 8 8 9
Other 2 1 1
Education
Elementary 1 0 0
HS/CEGEP/Trade 10 9 6
University 3 5 7
Employment
Full time/Part time 1 2 7
Not employed 13 12 6
Income Category®
$10,000 - $30,000 7 5 1
> $30,000 6 5 9
Income Adequacy?©
Mean 4.92 5.29 5.69
SD 1.98 1.20 1.98
Religion
Jewish 8 10 7
Catholic 4 3 0
Protestant 0 1 5
Other 1 0 0
None 1 0 1
3 N=40
b N=33

€ This variable has a 9-point scale with the following labels:
l=inadequate, 5=adequate, 9=more than adequate.
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Table 6

Problem Specific Variables

Intervention Groups

Variables Rel(i:?‘t;: ;;on Au{di:ﬂc;ok Mo rllsiesl?fin
{(n=13)

Duration of Insomnia (years)

Mean 14.00 15.43 16. 36

SD 10.25 16.35 12.84
Type of Insomnia Prcblem

Onset Only 0 1 1

Maintenance Only 3 7 6t

Onset & Maintenance 9 52 3

No Diagnosable Problem 2 1 3
Sleep Medication Use

Number of Subjects 3 4 5
Note. There are no significant differences between groups on any of the

variables.

Includes a participant who was diagnosed with sleep maintenance insomni:
but could not be diagnosed for sleep onset insomnia due to missing data.

2Includes a participant who could not be diagnosed for either sleep onse:
or sleep maintenance inscmnia but who éxperienced insomnia episodes for
least 30 minutes, at least three times a week.



F(2,40) = .11, p>.05, and Chi-sguare comparisons failed to show grougc
differences either in the distribution of diagnoses or in Sleep
Medication Use (see Appendix F3).

2) Sleep-Wake Parameters:

Four quantitative Sleep-Wake Parameters, including Sleep Cnset
Latency (SOL), Wake After Sleep Onset (WASO)}, Total Sleep Time (TST) and
Sleep Efficiency (SE}, were assessed by the Daily Sleep Diary. Baseline
means and standard deviations for the Sleep-Wake Parameters of the three
intervention groups are presented in Table 7. Test results indicate
that the three groups did not differ significantly on any of these
variables (p>.05, see Appendix F4).

Means in Table 7, where sleep-wake durations are reported as
hours, show that on the Daily Sleep Diary, the whole sample of
participants had an average SOL of 43 minutes an average WASO of 1 hour
and 43 minutes, a mean TST of 5 hours and 19 minutes and a mean Sleep
Efficiency of 67%.

3) Subi iv 1 Vari

Four measures assess participants’ subjective perception of their
sleep. These include: 1) Sleep Quality, as measured by the Sleep Diary,
2) Frequency of Insomnia, evaluated on a 10-point scale, and 3)
Frequency of Insomnia Distress, evaluated on a 10-point scale (both
Frequency of Insomnia and Inscomnia Distress were measured by the Sleep
Questionnaire) and 4) Sleep Self-Efficacy Expectations. Mean scores and
standard deviations for the four variables are presented in Table 8.
One-way ANOVAs failed to reveal any significant differences among groups
on any of the variables (p >.05; see Appendix F5).

Means for the whole sample indicate that participants rated Sleep
Quality as moderate, with the mean score lying midway between very poor
and very good (mean = 3.07 on a S-point scale); they reported

experiencing insomnia quite often (mean = 8.29, on a 10-point scale);



Table 7
Means and Standard Deviations

of Sleep-Wake Parameters at Baseline

Intervention

Groups M Sb
SOL (hrs)
Relaxaticn .73 .40
Audiobook .68 .56
Self-Monitoring .74 .17
Whole Sample .12 .57
WASO (hrs)
Relaxation 1.98 1.01
Budiobook 1.87 1.39
Self-Monitoring 1.29 1.11
Whole Sample 1.72 1.19
TST (hrs)
Relaxation 5.01 1.31
Audiobook 5.30 1.42
Self-Monitoring 5.67 1.09
Whole Sample 5.32 1.28
Sleep Efficiency (%)
Relaxation 62 17
Audiobook 66 18
Self-Monitoring 73 14
Whole Sample 67 17
Note. There are no significant differences between

groups on any of the variables.



Table 8

Means and Standard Deviations on Subjective Sleep

Variables at Baseline

Intervention

)

Groups M Sb
Sleep Quality?
Relaxation 2.91 .56
Audiobook 3.13 .86
Self-Monitoring 3.17 .55
Whole Sample 3.07 .67
Insomnia Frequency®
Relaxation 8.21 2.15
Audiobook 8.29 1.54
Self-Monitoring 8.38 1.45
Whole Sample 8.29 1.71
Distress Frequency®®
Relaxation 6.17 2.52
Audiobook 5.79 2.81
Self-Monitoring 5.62 1.39
Whole Sample 5.85 2.28
Sleep Self-Efficacy?
Relaxation 24.14 5.83
Audiobook 24.43 7.18
Self-Monitoring 26.38 3.75
Whole Sample 24.95 5.74

Note. N=4l.There are no significant differences
between groups on any of the variables.

®Higher scores indicate better sleep quality, greater
self-efficacy expectations.

PHigher scores indicate greater insomnia and distress
frequencies.

°N=39: Relaxation group N=12.
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Frequency of Insomnia Distress was just above the midpcint (mean =
5.85), and Sleep Self-Efficacy Expectations were fairly low (mean =
24.95%, with the highest score equal to 37%;.
4) Sleep Lifestyle Variables

Four Sleep Questicnnaire Variables assessed the usual sleep habits
of participants. These include usual Bedtime, Arising Time ‘time when
out of bed), Total Time in Bed (Arising Time minus Bedtime), and MNap
Frequency (days/week). Although these variables are also evaluated by
the Daily Sleep Diary, these data will not be reported since Diary data
provide only a one week window on the sleep experience, compared to the
global picture of the individual's sleep which the Sleep Questionnaire
provides.

Means and standard deviations of the lifestyle variables are
reported in Table 9. One-way ANOVAs failed to reveal any differences
among groups (p > .05; see Appendix F6). Means indicate that
participants spent an average of 7 hours and 50 minutes in bed (range =
5-1/2 to 10 hours), their usual bedtime was 11:16 P.M. (Range = 10 P.M.
- 3 A.M.), and their usual arising time was 7:08 A.M. (Range = 5 A.M. =
10 A.M.). The average frequency of naps for the whole sample was 1.4
days per week (range = 0-7). Less than half of the participants (n=19,
46.34%) reported napping during the day. These participants napped an
average of 3 days in a week (range = 1-7); a Chi-square comparison
failed to reveal significant differences between groups, x%, = 1.99,
p>.05, as did a one-way ANOVR, F(2,16) = .34, p>.05.

5) Daytime Variables

Means and standard deviations for the Daytime Variables are
presented in Table 10. The three groups did not differ significantly on
any of these measures (g > .05, ANOVA summary tables are presented in

Appendix F7).
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Table 9
Baseline Scores for
Lifestyle Sleep Variables
Intervention
Groups M SD
Bedtime

Relaxation 23.20 .87
Audiobook 23.32 1.22
Self-Monitoring 23.33 .62
Whole Sample 23.28 .92

Arising Time (A.M.)
Relaxation 7.18 .81
Audiobook 7.23 1.25
Self-Monitoring 6.98 1.04
Whole Sample 7.13 1.03

Relaxation
Audiobook
Self-Monitoring

Whole Sample

Time in Bed (hours)

7.21
7.91
7.65
7.83

1.19
1.12

.80
1.06

Nap Frequency (days/week)?

Relaxation 2.88 2.42
Budiobook 3.50 2.40
Self-Monitoring 2.38 1.49
Whole Sample 3.00 2.18
Note. N=41. There are no significant differences

between groups on any of the variables.

#Data includes only subjects who napped: Relaxation
N=8, Audiobook N=7, Self-Monitoring Only N=4, Whole

Sample N=19.



Table 10
Means and Standard Deviations for

Daytime Variables at Baseline

t 4

a

Intervention M sD
Groups

Sleepiness (SSS)?
Relaxation 2.33 1.30
Audiobook 2.50 1.09
Self-Monitoring 2.15 .99
Whole Sample 2.33 1.11

Fatigue (days/week)?

Relaxation 1.64 1.78
Audiobook 2.64 1.78
Self-Monitoring 2.31 2.25
Whole Sample 2.20 1.94
Functioning®
Relaxation 3.64 .68
Audiobook 3.57 .69
Self-Monitoring 3.85 .73
Whole Sample 3.68 .69
Restedness®
Relaxation 3.33 .75
Audiobook 3.25 .73
Self-Monitoring 3.40 .75
Whole Sample 3.33 .73
Note. N=41. There are no significant differences

between groups on any of the variables.

2Scores have a possible range of 1 to 7. Higher
scores indicate greater sleepiness or fatigue due
to lack of sleep.

PHigher scores indicate better functioning or feeling
of restedness (5-point scale).



Means indicate that garticipants had an average Caytime Sleeciness
(§5S) score of 2.33 (on a 7-point scale), indicating a reasonably high
level of alertness, although not at peak. Participants reported
experiencing a relatively low frequency of Daytime Fatigue due to lack
of sleep (mean = 2.2 days per week). Similarly, the Daily Sleer Ciary
revealed that participants felt they were functioning fairly well during
the day (mean = 3.68 on a S5-point scale) and that they felrt fairly well
rested in the morning (mean = 3.33 on a S-point scale).
6) Cognicive-Affective Variables

Table 11 presents Baseline means and standard deviations for
scores on the Cognitive-Affective Variables of the three intervention
groups. For comparison purposes, population norms are also indicated
where available; norms for older samples do not exist. The three groups
did not differ significantly on any of these variables (p>.05; see
Appendix F8 for ANOVA summary tables). Kendall and Hollon, (1989)
provided test scores for several samples in their validation study of
the Anxious Self-Statement Questionnaire (ASSQ). Participants in the

present study had ASSQ scores that fell within the population means for

group (Kendall & Hollon, 1989), indicating a normal level of anxious
self-talk for this sample. The mean score on the Cognitive Subscale of
the Pre-Sleep Arcusal Scale fell within the population norms of
insomniacs and above the population norms of non-insomniacs (White,
1983). The mean Somatic Subscale sccre fell slightly above the
population mean for insomniacs, although the score is within the
population norms of both non-insomniacs and insomniacs. The means
indicate that the sample’s average Physical Tension and Mental Activity
scores (3.60 and 3.47, respectively) fell above the midpoint of the 5-
point scale, indicating relatively low physical tension and mental

activity. Thus, cognitive-affective scores for insomniacs in this study
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generally fell within normal parameters, suggesting that s
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was relatively low in this sample. Only pre-slz2ep Ccgniziv
fell within the norms of insomniacs.
T Bsychological Varigbles

Table 12 presents the mean scores and standard deviations for the
three intervention groups as well as population norms on the varicus
psychological measures. For Depression (as measured by the BSI), only
gender specific population norms were available; therefore, male and
female scores for these variables are reported separately. One-way
ANOVAs failed to reveal any significant differences amcng intervention
groups (p>.05; see Appendix F9). \11 scores fell within available
population norms, indicating generally good psychological functioning.
Sex Differences

Due to the small number of participants per treatment condition,
group by sex ANOVAs were not computed. However, t-tests were used to
investigate sex differences on all of the previously described Baseline
variables. As Appendices F10 to F12 show, no significant differsnces on
any of these variables were found at Baseline.

Intercorrelations Among Variablesg

Table 13 presents intercorrelations among Sleep-Wake Parameters,
Subjective Sleep Variables, Daytime Variables, Cognitive-Affective
Variables and Psychological Variables. Several significant correlations
were found, all were in the expected direction.

Of particular interest, given this study's focus on the
relationship between cognitive activity and sleep, are the findings on
the Cognitive-Affective variables. These were not significantly
correlated either with each other or with Sleep-Wake Parameters. The
variables that were highly and significantly correlated with Cognitive-
Affective Variables included Sleep Self-Efficacy (r=-.55) and Depression

(r=.55); the correlations indicate that greater Cognitive Arousal is
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associated with lower Sleep Self-Zfficacy Expectations, and greater

Anxlous Self-Talk is associated with greater Depression.

ANALYSES OF TREATMENT EFFICACY

Baselipe vs Post-Intervention Comparisons:

Audiobook, Relaxation, and Self-Monitoring Groups

Upon completion of Post-Intervention testing, data were available
for three groups of participants: the Self-Monitoring Only group
(N=13), Countercontrol-Plus Audiobook group (N=14) and the
Countercontrol-Plus Relaxation group (N=14;.

The effects of the intervention on different parameters of
functioning were examined using a 3X2 (Group X Time) mixed design
multivariate analysis of variance (MANOVA), with time as a repeated
measure. The grouping factor consisted of three experimental
conditions: Self-Monitoring Only, Countercontrol-Plus Audiobook, and
Countercontrol-Plus Relaxation. Time included two levels, Baseline and
Post-Intervention. ANOVA summary tables are presented in Appendices Il
- I4.

MANOVAs were used to examine four aspects of the sleep experience:
1) Sleep-Wake Parameters, 2) Subjective Sleep Variables, 3) Daytime
Variables and 4) Cognitive-Affective Variables. Variables measuring
each of these aspects were grouped together and included in one of four
MANOVAs. Variables included in each MANOVA are listed in Table 14.

A. Sleep - Wake Parameters

These time related variables included SOL, WASO, TST and Sleep
Efficiency as measured by the Daily Sleep Diary.

The Pillais Bartlett criterion did not reveal a significant main
effect for Group, F (8, 72), = .14, p>.71, or for the Time by Group

interaction F (8, 72) =.35, p>.07. A significant main effect for Time
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however, was found, F(4, 35) = .23, p< .05. Inspecticn of the means in
Table 14 and the univariate F-tests for the Time effect indizace
significant improvements on WASO from Baseline (Mean = 1.72 hours) to

Post-Intervenction (Mean = 1.44 hours), F (1, 38) = 6.08, p< .05,

representing an imprcvement rate of 16%. Other variables that were

significantly improved at Post-Intervention were TST, F (1, 38) = 7.98,
p< .Cl; and Sleep Efficiency, F (1, 38) = 8.80, p< .0l, with improvement
rates of 6% on both. t is noteworthy that although SOL was not fcund

to be significantly improved at Post-Intervention, the means
nevertheless decrease by approximately 24%, with a Post-Intervention
mean score close to 30 minutes.
B. Subjective Sleep Variables

As was the case for the Sleep-Wake Parameters, MANOVA results
failed to reveal a significant main effect either for Group, F (8, 72) =
.10, p>.87, or for the Time by Group interaction, F (8, 72) = .16,
p>.83, but did indicate a significant main effect for Time, F (4, 35) =
-58, p<.00l. Univariate E-tests indicate significant improvement
Baseline to Post-Intervention on three of the four variables in this
MANOVA: Sleep Quality, F (1,38) = 6.22, p<.05, Insomnia Frequency, F (1,
38)= 31, p<.001, and Sleep Self-Efficacy Expectations, F (1, 38) = 12.4,
p< .0l1. The magnitude of improvement for each of these variables was 9%
for Sleep Quality, 18% for Insomnia Frequency and 12% for Sleep Self-
Efficacy Expectations.
C. Daytime Varjables

MANQOVA results failed to indicate a significant main effect for
Time, F (4, 3%) = .06, p > .72, for Group, F (8, 72) = .06, p >.97, or

for the Time by Group interaction, F (8, 72) = .26, p> .23.



D. Cognitive-Affective Variables

Similarly, results failed to indicate a significant main =ffect

[§]
L}

for Group, F (10, 70} = .34, p >.19, Time, T (5, 34, = .27, o= 2%,
the Time by Group interaction, ¥ (10, 70) = .20, p>.63.

Summary of Findings on Baseline to Post-Incervention Changes in -—hne

Audiobook, Relaxation and Self-Monitoring Groups

The MANOVAs and subsequent ANOVAs failed to reveal any significant
main effects for Group or any significant Time by Group interactions.
However, significant main effects for Time were found for Sleep-Wake
Parameters as well as for Subjective Sleep Variables, indicating
improvements Baseline to Post-Intervention on 6 of the 8 variables
examined: WASO, TST, Sleep Efficiency, Sleep Quality, Insomnia
Frequency and Sleep Self-Efficacy Expectations. No significant Baseline
to Post-Intervention changes were found on the MANOVAs for Daytime
Variables or for Cognitive-Affective Variables. Baseline and Post-
Intervention means and standard deviations of all dependent variables
are presented for the whole sample in Table 14 and for each intervention
group seperately in Appendix Il7.

v -1 v ion Comparisons:
R ion and Audiobook Grou

Following the Post-Intervention Evaluation, the Self-Monitoring
Only participants were randomly assigned to the two Countercontrcl-Plus
treatment conditions: 7 participants were assigned to the Audicbook
condition and 5 to the Relaxation condition {one participant from the
Self-Monitoring Only group chose not to continue after completing the
Post-Intervention testing). This resulted in 21 participants in the
Audiobook condition and 19 in the Relaxation condition. Because it was
possible that the absence of significant differences between
experimental groups was due to inadequate power due to low sample size,

Baseline to Post-Intervention changes were reanalyzed with the Self-
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Table 14
Baseline and Post-Intervention Means and
Standard Deviations for the Whole Sample
; Post-
Baseline Intervention ANOVA
Variables M sD M sp ~ Significance
Sleep-Wake Parameters
SOL (hr) .72 .57 .55 .39 ns
WASO (hr) 1.72 1.19 1.44 1.04 p<.05
TST (hr) 5.32 1.28 5.62 1.07 p<.01
SE (%) 67 17 71 14 p<.01
Subjective Sleep Variables
Sleep Quality? 3.07 .67 3.34 .71 p<.05
Insomnia Frequency® 8.29 1.71 6.81 2.23 p<.001
Distress Frequency® 5.85 2.22 5.48 2.38 ns
Sleep Self- 24.95 5.74 27.83 6.34 p<.01
Efficacy®
Daytime Variables
Sleepiness {SSS)P 2.32 1.08 2.30 1.12 ns
FatigqueP 2.20 1.94 2.43 1.61 ns
Functioning?® 3.68 .69 3.69 .76 ns
Morning Restedness? 3.32 .73 3.41 .76 ns
Cognitive-Affective Variables
Anxious Self-TalkP 55.05 20.33 50.24 18.89 ns
Cognitive ArousalP 17.00 5.10 16.73 5.77 ns
Mental Activity? 3.47 .76 3.57 .86 ns
Somatic Arousal® 10.71 2.70 10.34  2.48 ns
Physical Tension? 3.60 .69 3.61 .84 ns

Note. N = 41.

All one-way ANOVA Group and Group x Time effects are

nonsignificant. Reported significance levels are for Time Main Effects.

ns=nonsignificant.

®Higher scores indicate better adaptation.

PHigher scores indicate worse adaptation.
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Monitoring Only participants now included in che Relaxatiosn and
Audiobook groups.

As in the previcus aralyses, the effects of the Audiobcok and
Relazation Interventions on different aspects of sieep were examined in
four 2X2 (Group X Time) mixed design MANOVAsS, with Time as a repeated
measure. The grouping factor consisted of two conditions:
Countercontrol-Plus Audiobook and Countercontroi-Plus Relaxation. Time
included two levels: Baseline and Post-Intervention.

Again, only significant Time main effects were revealed. Aas can
be seen in Appendices I5 to I8 the four MANOVAs and subsequent ANOVAs
failed to reveal any significant main effects for Group or any
significant Time by Group interactions. Results were similar to those
of the three group comparisons described earlier and, in addition, SOL
and Anxious Self-Talk improved significantly over Time: 32% and 11%
respectively. Thus, all four Sleep-Wake Parameters, three of four
Subjective Sleep Variables and one Cognitive-Affective variable were
found to improve significantly from Baseline to Post-Interventiocn. It
is notable that the absolute value of SOL at Post-Intervention fell
below the 30 minute cutoff typically used to define insomnia. RAppendix
I9 presents Baseline and Post-Intervention means and standard deviations
for the total sample.

mparison £ _Audiobook and Relaxation Groups

Across Three Testing Times:

B in P ~Interventi nd Follow-u
To determine the short-term stability of the treatment effect,
sleep diaries were obtained from 33 participants at two weeks post-
treatment. The enlarged Relaxation and ARudiobook group participants
(Relaxation = 15, Audiobook = 18) were used for this analysis, since all
groups received treatment prior to this follow-up (this reassignment

procedure has been used by Davies et al., 1986). The distribution of
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drop-outs from the two experimental condirtions was not statistically
significant, x?,, = .32, p>.05, with attrition rates as fcllows:
Relaxation = 4 (21% of the Relaxation group participants who completed

ailed tcC

"

Post-Interventicn), Audiobocok = 3 (15%). Again, t-tests
indicate any significant differences between completers and drop-outs
(see Appendices H2 & H3) on all but cne of the Baseline measures: drop-
outs reported spending more time in bed (Mean = 8.64) than completers
(Mean = 7.69), t(1,38) = -2.28, p<.05. When completers and drop-outs
were compared on Post-Intervention measures, no significant differences
were found (Appendix H3). Of the 33 participants who completed Daily
Sleep Diaries, one subject from each experimental condition failed to
complete the Follow-up Questionnaire measures.

The scores of participants who completed the Follow-up evaluations
were examined to (1) evaluate whether treatment gains were maintained at
Follow-up, (2) assess the possibility that participants continued to
improve after the intervention period, and (3) explore the possibility
of deterioration over a longer time period.

The effects of the intervention on different parameters of
functioning were examined using 2X3 {(Group X
grouping factor consisted of two conditions including Countercontrol-
Plus Audiobook and Countercontrol-Plus Relaxation. Time included three
levels: Baseline, Post-Intervention and Follow-up. 2x3 ANOVAS and
Newman-Keuls post-hoc tests were performed where appropriate.

Appendices I10 to I13 present ANOVA summary tables for all dependent

variables.
A. Sleep-Wake Parameters

The Pillais Bartlett criterion failed to reveal either a
significant main effect for Group, F (4,28), = .04, p >.88 or for the
Time by Group interaction, F (8,120) =.18, p >.17. Results did indicate

a significant main effect for Time, F (8, 120) = .44, p < .001, with
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significant improvements in SOL, ¥ (2,62)= 5.08, p <.(0S5; WASQ, F (2,62

= 20.30, p = .001; TST, F (2,62) 11.09, p < .001; and Sleep
Efficiency, F (2,62) = 13.32, p <.001. Newman-Keuls post-hoc tests,
with =« set at .05, indicated improvement from Baseline to Post-
Intervention with no further significant change at Follow-up on WASO and
TST, with a magnitude of improvement of 25% and 7%, respecﬁively.
Significant improvement from Baseline to Post-Intervention and
continuing at Follow-up was found on SOL and Sleep-Efficiency (see

Figures 1 and 2), with a magnitude of improvement from Baseline to

Follow-up of 34% and 10%, respectively. Once again, the absolute value

of SOL at Follow-up was less than 30 minutes (Mean = .47).
B. Subjective Sleep Varjables

Results failed to reveal either a significant main effect for
Group, F (4,26), = .14, p > 0.41, or a significant Time by Group
interaction, F (8,112) =.07, p >.83, but indicated a significant main
effect for Time, F (8,112) = .52, p < .001, with significant

improvements Baseline to Post-Intervention on three of the four

variables in the MANOVA: Sleep Quality, F (2,62) = 6.77, p <.01,
Insomnia Frequency, F (2,58)= 16.04, p <.001, and Sleep Self-Efficacy,
F (2,58) = 15.09, p < .00l. Newman-Keuls post-hoc tests, with = set at

.05, failed to show any further significant changes at Follow-up. The
magnitude of improvement for these three variables from Baseline to
Post-Intervention was 9%, 23% and 7%, respectively.
C. Daytime Varjables

Results failed to indicate either significant Time, F (8,112) =
.13, p > .45, or Group, F (4,26) = .05, p >.83, main effects; similarly,

the Time by Group interaction was nonsignificant, F (8,112) = .09,

p > .73.



D. Cognitive-Affective Variables

The Time main effect was, once mcre, significzant, = 110, 11C:
-41, p < .01, with improvement over time cn Anxicus 3elf-Talk, £(2,60) =
13.79, p <.001, although results failed to rsveal a significant main
effect for Group, F (5,25) = .12, p >.62, or a significant Time by Group
interaction, F (10,110) = .18, p >.37. The Newman-Keuls test indicated
that significant change in Anxious Self-Talk occurred only from Baseline
to Post-Intervention, although the means suggest a trend toward
continued improvement. The magnitude of improvement from Baseline to
Post-Intervention was 12%.

umm o) aseline vs P =In vention vs Follow-— han

Once again, the MANOVAs and subsequent ANQVAs failed to reveal any
significant Group main effects or any significant Time by Group
interactions. However, significant main effects for Time were found for
the same variables as on the analyses comparing Baseline to Post-
Intervention changes in the Enlarged Relaxation and Audiobook groups.
Two variables, SOL and Sleep Efficiency, showed significant improvement
Baseline to Post-Intervention as well as continued improvement at
Follow-up. Six variables showed significant Baseline to Post-
Intervention improvement, which was maintained at Follow-up: WASO and
TST, Sleep Quality, Insomnia Frequency, Sleep Self-Efficacy and Anxious
Self-Talk. Figure 1 presents an example of this typical pattern of
improvement. No significant changes with time were found for Daytime
Variables. Table 15 presents means and standard deviations for the
total sample for the three time periods.

Since these analyses included a subgroup of participants who had
self-monitored for an extra two weeks, one-way ANOVAs were repeated with
the Relaxation and Audiobook groups without the inclusion of the Self-
Monitoring group participants. Results indicated similar significant

findings (see Appendix I14). Due to the small sample sizes of the
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Figure 1: Weekly Means of Insomnia Frequency Ratings (1=not at all, 10=very often)
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Table 15
Baseline, Post-Intervention and Follow-Up
Means and Standard Deviations for the Whole Sample
Newman-
. Post-
Baseline Interventica Follow-Up Keuls
Test
Variables M SD M SD M SD (p<.05
Sleep-Wake Parameters-Diary
SOL 71 .59 .50 .39 .47 .35 B>P>F
WASO 1.71 1.13 1.28 .93 1.08 .87 B>P=F
TST 5.36 1.18 5.74 1.01 5.87 .96 B>P=F
SE(%) 68 15 73 14 75 12 B>P>F
Subjective Sleep Variables
Sleep Quality? 3.05 .70 3.33 .74 3.44 .78 B>P=F
Insomnia Frequency® 8.16 1.83 6.26 2.56 5.58 2.66 B>P=F
Distress Frequency® 5.65 2.26 5.42 2.61 5.07 2.85 ns
Sleep Self- 24.32 5.15 28.39 6.74 29.37 6.71 B>P=F
Efficacy?®
Daytime Variables
Sleepiness® 2.42 1.18 2.43 1.31 2.50 1.06 ns
FatigueP 2.10 1.99 2.37 1.82 2.48 1.63 ns
Functioning? 3.71 .73 3.71 .73 3.70 .77 ns
Restedness? 3.30 .75 3.41 .73 3.51 .75 ns
Cognitive-Affective Variables
Anxious Self-Talk® 54.38 17.76 47.59 14.16 44.00 13.82 B>P=F
Cognitive ArousalP 17.48 5.09 16.00 4.82 15.84 5.72 ns
Mental Activity? 3.40 .77 3.57 .83 3.58 .84 ns
Somatic ArousalP 10.81 2.%4 10.65 3.35 9.91 2.33 ns
Physical Tension? 3.57 .72 3.57 .83 3.66 .71 ns

Note. All one-way ANOVA Group and Group x Time effects are nonsignificant.
Reported significance levels are for Time Main Effects.

ns=nonsignificant.

for Daily Sleep Diary variables; for other variables, N=31.

2Higher scores indicate better adaptation.

PHigher scores indicate worse adaptation.
g

B=Baseline, P=Post-Intervention, F=Follow-up. N = 33
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Relaxaticn and Audiobook treatment groups which had extra self-
monitoring, Baseline to Post-Intervention to Follow-up changes could ro:s
adequately be evaluated.

Long-term F W—

The goal of the Long-term Follow-up Evaluation was to examine the
effects of the different treatments over a longer time period.
Therefore, the sleep experience of participants in the study was re-
evaluated after an average of 18 months (range = 13 to 27 months). In
order to maximize the respcnse rate, the Long-term Follow-up Evaluation
was, 1ln part, conducted over the telephone. It consisted of a modified
telephone version of the Sleep Questionnaire which was followed by one
week of Daily Sleep Diaries. The resulting dependent variables,
therefore, included only a subsample of the variables previously used:
1) all Sleep-Wake Parameters, measured by both Diary and Questionnaire,
2) three of the four Subjective Sleep Variables (Sleep Quality, Insomnia
Frequency, and Distress Frequency), 3) three of the four Daytime
Variables (Functioning, Morning Restedness, and Fatique), and 4) two of
the five Cognitive-Affective variables (Physical Tension and Mental
Activity).

Twenty~-three (Relaxation: N=11, Audiobook: N=12) of the 31
participants who had previously completed the Follow-up questionnaires
also completed the Long-term Follow-up Evaluation on the telephone. The
reason for the noncompletion of eight participants was the
experimenter’s lack of success in being able to contact them. The
distribution of drop-outs from the two experimental conditions was not
statistically significant, qu) = .26, p>.61, with attrition rates as
follows: Relaxation = 3, Audiobook = 5. These eight non-completers were
compared to the completers on scores at Baseline, Post-Intervention and
Follow-up with a series of t-tests. Means and standard deviations are

presented in Appendices H4 and HS5. Several variables were found to



significantly differentiate the two groups at all three testinag times.
At Baseline, non-completers generally fared worse on Subjective Sleep
Variables (i.e., Insomnia Distress, Sleep Self-Efficacy) and Cognitive-
Affective Variables (i.e., ASSQ, Cognitive Arousal, Physical Tension,
Mental Activity). At Post-Intervention and Follow-up significant Group
differences were fcund on some Sleep-Wake Parameters and Daytime
Variables (see Appendix H5), with drop-outs having worse scores than
completers. When Bonferroni corrections were applied, differences were
no longer significant.

Of the 23 participants who completed the Sleep Questionnaire on
the telephone, only 12 (Relaxation: N=4, Audiobook: N=8) completed one
week of Long-term Follow-up Daily Sleep Diaries. Of the non-completers,
only one subject refused to have the Diaries mailed to him, stating that
self-monitoring required too much time and energy. The remaining
participants agreed to complete the diaries but failed to return them.
Once again, the distribution of drop-outs from the two experimental
conditions was not found to be statistically significant, xzu, =1.12,
p>.29.

Due to the small number ~f participants whc complesed beth
Sleep Questionnaire and Daily Sleep Diaries at all four testing times,
the data could not be analyzed using Group by Time MANOVAs.
Nevertheless, it was still possible to investigate sleep/wake changes
over time for the group as a whole. Since all previous analyses failed
to reveal significant group effects, scores were collapsed across
intervention conditions. Repeated measures ANOVAs, with Bonferroni
corrections, were conducted on the four sets of variables evaluated in
the previous analyses (i.e., Sleep-Wake Parameters, Subjective Sleep
Variables, Daytime Variables, and Cognitive-Affective Variables), across

four testing times (i.e., Baseline, Post-Intervention, Follow-up, and
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Long-term Follow-up). Where indicated, Newman-Keuls DOost-hoc tests we

Lat
i\

applied.

Since few participants (N=12) filled out the Daily Sleep Ciaries,
the data on Sleep-Wake Parameters was limited. In order to represent a
larger proportion of this study’s sample, the Sleep-Wake Parameters
measured by the Sleep Questionnaire (with a sample size of 23] were also
analyzed. It should be noted that for the 12 participants who completed
both measures, 3 of the 4 pairs of sleep-wake scores on the Sleep
Questionnaire and Daily Sleep Diary at Long-term Follow-up were highly
correlated (r: SOL=.20, WASO=.75, p<.0l; TST=.93, p<.00l; SE=.95,
p<.001).

Means and standard deviations for the dependent variables in the
one-way ANOVAs at the four testing times are presented in Table 16.
ANOVA summary tables for these variables are reported in Appendices I15
and I16. Results (after the application of Bonferroni corrections)
indicate significant changes over time on one Sleep-Wake Parameter: WASO
as measured by Sleep Questionnaire, and on two Subjective Sleep
Variables: Insomnia Frequency and Insomnia Distress. Newman-Keuls post-
hoc tests, with « set at .05, indicated imprcvement from Baseline {Mean
= 2.66) to Post-Intervention (Mean = 1.37) with no Ffurther significant
change at Follow-up or Long-term Follow-up on WASO, with an overall 49%
improvement rate from Baseline to Post-Intervention. Results indicated
continuing improvement on Insomnia Frequency from Baseline (Mean = 8.26)
to Long~-term Follow-up (Mean = 4.30), with an improvement rate of 48%
for this time period. Distress Frequency shows significant improvement
from Baseline to Follow-up, and continued improvement at Long-term
Follow-up, with an overall magnitude of improvement of 44% (Baseline
Mean = 5.17 and Long-term Follow-up Mean = 2.91).

In general, findings indicate that scores of the participants in

this subsample appeared to improve after treatment and improvement was
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Table 16
Means and Standard Deviations of Sleep Variables
Across 4 Testing Times for Whole Sample
Neuman-
- Post- _ Long-Term
Baseline Intervention Follow-Up Follow-Up Keuls
Test
Variables M SD M SD M SD M SD (p<.095)
Sleep-Wake Parameters - Daily Sleep Diary
SOL .51 .32 .38 .27 .45 .25 .45 .30 ns
WASO 1.44 .92 1.05 .91 1.04 .84 1.22 1.44 ns
TST 5.88 .95 6.27 .85 6.34 .90 6.23 1.07 ns
SE (%) 74 10 79 12 79 11 79 14 ns
Sleep-Wake Parameters - Sleep Questionnaire
SOL .68 1.14 .39 .31 .31 .20 .32 .29 ns
WASO 2.661.94 1.37 1.45 1.42 1.91 1.00 1.27 B>P=F=LF
TST 5.271.45 5.61 1.15 5.80 1.02 5.58 1.21 ns
SE (%) 69 18 72 15 74 16 74 18 ns
Subjective Sleep Variables
Sleep Quality? 3.32 .51 3.67 .78 3.68 .82 3.63 .73 ns
Insomnia 8.26 1.96 6.47 2.48 5.35 2.69 4.30 2.65 B=P=F>LF
Frequency®
Distress 5.17 2.10 5.57 2.33 4.91 2.78 2.91 2.39 B=P>F>LF
Frequency®
Daytime Varibles
Fatigue® 1.962.08 2.17 1.83 2.35 1.43 1.39 1.23 ns
Functioning? 4.06 .70 4.04 .71 4.04 .66 4.11 .52 ns
Restedness? 3.71 .79 3.82 .74 3.80 .77 3.96 .76 ns
Cognitive-Affective Variables

Mental Activity®* 3.61 .77 3.87 .69 3.79 .92 3.92 .64 ns
Physical Tension?® 3.72 .74 3.85 .69 3.81 .72 3.79 .84 ns

Note, N=12 for Daily Sleep Diary variables.

For all other variables,

N =

23. All one-way ANOVA Group and Group x Time effects are nonsignificant.
B=Baseline, P=Post-Intervention, F=Follow-Up, LF=Long-~Term Follow-up.

2Higher scores indicate better adaptation.

PHigher scores indicate worse adaptation.
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subsequently maintained on Sleep Quality and cn most of the Sleep-Wake
Parameters. A pattern of continuing improvement from Baseline to Long-
term Follow-up was apparent on Insomnia Frequency (see Figure 2) and
Distress Frequency. Consistent with the previcus analyses, Daytime and
Cognitive-Affective Variables (i.e., Mental Activity and Physical
Tension) showed no change across testing times.
ov h wi Tji
for the Whole Sample

Table 17 summarizes the results of the Time main effects for all
the ANOVAs for each of the three sets of analyses (for 2 and 3 testing
times). As can be seen in this table, significant changes in Sleep-Wake
Parameters and Subjective Sleep Variables occurred in all three groups
from Baseline to Post-Intervention and short-term Follow-up. Data also
indicate that for most variables, these changes were relatively well
maintained for as long as 27 months. Notable exceptions to this trend
are Daytime Variables and most Cognitive-Affective Variables, which did
not show significant change over time. Anxious Self-Talk (ASSQ) was the
only Cognitive-Affective variable which did show significant improvement
over time,

HIGH DIST T B

Results showed substantial, significant changes in sleep
parameters without concomitant significant changes on Insomnia Distress
and on most Cognitive-Affective variables. Since even very poor
sleepers can vary greatly in their experience of insomnia related
distress (Fichten et al., 1995), the present sample's Baseline Distress
Scores were examined. These ranged from 2 to 8 on the 10-point scale
(mean = .85, SD = 2.28), with 12 participants experiencing relatively
low distress (scores below 5) prior to the intervention. In order to
obtain a sample of individuals with a greater insomnia complaint, these

low distress participants were eliminated from the sample. Statistical
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Bas=le PostDeatmat FalbwUp LagTem Fobwip
TESTING TIMES

Figure 2: Weekly Means of Insomnia Frequency Ratings (1=not at all, 10=very often)
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Table 17
Summary of ANOVA Significant Time Main Effects for the
Whole Sample and for the High Distress Sample
Baseline to Post-Intervention Pre-Post~Follow:
Comparisons Comparisons
3 Group Design 2 Group Design
(Enlarged
Samples)
Variables Whole High Whole High Whole High
Sample Distress Sample Distress Sample Distre:
Sleep-Wake Parameters
SOL ) ns ns - * * ns
WASO * ns o ¥ * LE X2 ¥* %k
TST ¥* ¥ et Jr fr ¥ o L& 2] * ¥
SE (%) * d ns Y L 2 3 o e ¥

Subjective Sleep Variables

Sleep Quality v * t * * *
Insomnia Frequency * ke ek * e . * ok
Distress Frequency ns * ns * ns ns
Sleep Self-Efficacy ** e * ok ok ke ek * ko

Cognitive-Affective Variables

Anxious Self-Talk ns * ** * ek *k ok

Cognitive Arousal ns ns ns * ns ns

Mental Activity ns ns ns ns ns ns

Somatic Arousal ns ns ns * ns **
Physical Tension ns ns ns ns ns ns
* p<.05

** p<,.01

**x p<.001



analyses were performed on zthe scores 2f zhe remaining 23 relativaly
high distress participants ‘Self-Monitoring Only group: N=9,
Countercontrol-Plus Audicbeck group: N=9, and the Countercentrol-=lus

Relaxation group: N=il).

B 11 Functionin
Group Differences
At Baseline testing, l-way ANOVAs revealed significant differences
between the groups on 2 of the 17 comparisons !see Lppendices J1 =c J4).

Significant findings were obtained cn: 1} Physical Tension, F(2,26) =
4.81, p<.05, which indicated more tension in the Relaxzation (mean =
3.07) than in the Self-Monitoring Only group (mean = 3.33), and 2)
Somatic Arousal, F(2, 26) = 4.87, p< .05, which indicated more arcusal
in both the Relaxation (mean = 9.07) and Self-Monitoring Only groups
(mean = 10.00) than in the Audiobook group (mean = 13.00). However,
after a Bonferroni correction to the « levels, these significant
findings disappeared.

i vs P =In vention rison

The MANOVA and ANOVA tests that were performed on the scores of
the whole sample were repeated using the High Distress sample. MANOVAs
on Sleep-Wake Parameters, Subjective Sleep Variables, Daytime Variables,
and Cognitive-Affective Variables again indicated no significant Group
or Group X Time interactions. These did however show significant Time
main effects on all variables with the exception of Daytime Variables.
ANOVA summary tables are presented in Appendices J5 to J12.

As can be seen in Table 17, the findings on improvement over time
for the High Distress sub-sample were similar to the findings for the
whole sample; this is especially true for the analyses with more power
{i.e., the enlarged sample which consists of two rather than three
experimental groups). That is, as was the case for the whole sample,

Daytime Variables were not found to change significantly over time while



m

significant improvement Baseline tc Post-Intervention was found cn ail

h

n

leep-Wake Parameters, on 3 of 4 Subjective Sleep Variables (i.e., Sleer
Quality, Insomnia Fregquency and Sleep Sslf-Efficacy), and orn cne
Cognitive-Afifective Variable (Anxious SelZf-Talk). In addizion, thrae
comparisons which were previously non-significant for the whoie sample,
showed significant improvement in this High Distress sample: Distress
Frequency, Cognitive Arousal and Somatic Arousal. The magnitude of
improvement for these three variables was 14% for Distress Frequency and
11% for both Cognitive and Somatic Arousal. Means and standard
deviations for Baseline to Post-Intervention compariscns are presented
in Appendix J13 (for the 3 group comparison) and Table 18 (for the 2
group compariscn).

Comparisons of the Two Treatment Conditions

Acr Thr T ing Ti :

Baseline, Post-Intervention, and Follow-up

At the Follow-up testing time, data were available for 23 High
Distress participants who completed the Daily Sleep Diaries:

Countercontrol-Plus Audiobook group (N=13), Counterccntrol-Plus

o2

}-e

Relaxation group (N=10). One subject faziled to complete =he g

Kb

Questionnaires; therefore for some analyses n=22.

Due to the small number of participants who completed all measures
at all three testing times, the data could not be analyzed using Group
by Time MANOVAs. It was however, possible to investigate sleep/wake
changes over time for the group as a whole by collapsing scores across
intervention conditions. Repeated measures ANOVAs (3 Testing Times
(Baseline, Post-Intervention, Follcw-up)] with Bonferroni corrections,
were conducted on all 17 variszcles evaluated in previous analyses.

Means and standard deviations for these dependent variables at the three

testing times are presented in Table 19. ANOVA and Newman Keuls results
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Table 18
Means and Standard Deviations at Baseline and
Post-Intervention of High Distress Participants
Baseline Post- ) BANOVA Time
Intervention Main Effect
Significance
Variables M SD M SD Level
Sleep-Wake Parameters
SOL .84 .63 .54 .36 p<.Cl
WASO 1.95 1.33 1.55 1.09 p<.05
TST 5.10 1.40 5.53 1.19 p<.01
SE (%) 63 18 69 16 p<.01

Sleep Quality
Insomnia Frequency
Distress Frequency

Sleep Self-Efficacy

Daytime Sleepiness
({SSS)

Daytime Fatigue
Daytime Functioning

Morning Restedness

Anxious Self-Talk
Cognitive Arousal
Mental Activity
Somatic Arousal

Physical Tension

Subjective Sleep Variables

2.97 .67 3.35 .81 p<.05
8.86 1.56 7.18 2.29 p<.001
6.89 1.73 5.93 2.52 p<.05
23.57 5.60 28.00 7.43 p<.001
Daytime Variables
2.39 1.20 2.39 1.45 ns
2.36 2.00 2.39 1.73 ns
3.72 .74 3.82 .72 ns
3.38 .79 3.46 .84 ns
Cognitive-Affective Variables
54.93 20.89 49.61 19.37 p<.01
17.68 5.16 15.82 4.46 p<.05
3.48 .73 3.64 .89 ns
10.86 2.90 9.68 1.91 p<.05
3.55 .71 3.66 .82 ns

Note, N = 41.

All Group and Group x Time ANOVA effects are nonsignificant.

ns=nonsignificant.



Table 18 110
Means and Standard Deviations of Dependent Variables

Across 3 Testing Times for High Distress Sample

. Post-
1 1 - N
Baseline Intervention Follow-Up L;:Ei
Test
Variables M SD M SD M SD (p<.0
Sleep-Wake Parameters
SOL .84 .64 .53 .39 .54 .38 ns
WASO 1.89 1.26 1.43 .99 1.29 .91 B<P=
TST 5.21 1.26 5.63 1.06 5.78 1.01 B>P=
SE (%) 66 17 71 15 73 13 B>P=
Subjective Sleep Variables
Sleep Quality? 2.96 .69 3.33 .82 3.42 .82 B>P=
Insomnia 8.73 1.64 6.96 2.42 6.14 2.73 B<P<.
Frequency®
Distress 6.73 1.70 5.95 2.56 5.55 2.87 ns
Frequency®
Sleep Self-~ 22.68 4.47 27.55 7.31 28.64 7.17 B>P>
Efficacy?

Daytime Functioning

Sleepiness (SSS)P 2.46 1.30 2.47 1.53 2.53 1.22 ns
Fatigue® 2.41 2.06 2.43 1.87 2.64 1.71 ns
Functioning® 3.73 .77 3.70 .70 3.71 .82 as
Restedness? 3.40 .83 3.44 .77 3.55 .81 ns
Cognitive~Affective Variables
Anxious Self-Talk® 54.59 18.49 48.05 16.19 43.46 15.49 B<P<E
Cognitive ArousalP 18.32 5.38 16.09 4.78 15.73 5.95 ns
Mental Activity? 3.35 .76 3.55 .87 3.63 .88 ns
Somatic ArousalP 11.00 2.60 9.86  2.15 9.64 1.92 B<P=E
Physical Tension? 3.51 .73 3.54 .85 3.67 .70 ns
Note. N=23 for all Daily Sleep Diary variables. For other variables, N=2:

All one-way ANOVA Group and Group x Time effects are nonsignificant.
Reported significance levels are Time effects. ns=nonsignificant

2Higher scores indicate better adaptation.

PHigher scores indicate worse adaptation.
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{Appendices J14 and J1S) were similar zc £
at Follow-up. Significant Baseline to Post-Intervention changes wers
found for WASO, TST, Sleep Efficiency, Sleep Qualizy, and Somatic

-~

Erousal, with improvement rates of 24%, 8%, 8% 13

[ty

and 10%,
respectively. Three variables not only significantly improved frcm
Baseline to Post-Intervention but also continued to significantly
improve at Follow-up: Insomnia Frequency, Sleep Self-Efficacy, and ASSQ.
The magnitude of improvement from Baseline to Follow-up for these
variables was 30%, 26% and 20%, respectively.

Comparisons of The Two Treatment Conditions

BAcross Four Testing Times:

Baseline, Post-Intervention, Follow-up & Long-term Follow-up

Only 15 of the High Distress participants completed the Sleep
Questionnaire at all four testing times: Audiobook group (N=9),
Relaxation group (N=6) and only 10 of these completed the Daily Sleep
Diary at all four testing times, including the Long-term Follow-up:
Audiobook group (N=8), Relaxation group (N=2}. Therefore, as in the
analyses of the whole sgmple, only changes over time for the group as a
whole were evaluated.

Means and standard deviations for dependent variables assessed at
all four testing times are presented in Table 20. The pattern of
changes and the significant differences found in this High Distress
sample were similar to those of the whole sample at Long-term Follow-up.
That is, ANOVAs indicated significant changes over time on WASO as
measured by Sleep Questionnaire, and on Insomnia Frequency and Distress
Frequency (see ANOVA summary tables in Appendices J16 and J17). Newman-
Keuls post hoc tests showed significant improvement on WASO from
Baseline (Mean = 3.43) to Post-Intervention (Mean = 1.81), which
represents an improvement rate of 47%. Insomnia Frequency decreased

significantly from Baseline to Follow-up, with no further significant
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Table 20 :
Means and Standard Deviations of Sleep Variables
Across 4 Testing Times for High Distress Sample
; Post- - Long-Term N
Baseline Intervention Follow-Up Follow-up
Variables M SD M SD M SD M SD (
Sleep-Wake Parameters - Daily Sleep Diary
SOL .54 .35 .37 .29 .41 .25 .47 .31
WASO 1.47 .97 1.13 .99 1.15 .89 1.34 1.56
TST 5.95 1.04 6.34 .92 6.40 .98 6.28 1.17
SE (%) 75 11 79 13 79 12 79 16
Sleep-Wake Parameters - Sleep Questionnaire
SOL .92 1.36 .40 .33 .33 .21 .34 .30
WASO 3.43 1.76 1.81 1.63 1.85 2.23 1.30 1.42 B<
TST 5.02 1.64 5.55 1.31 5.80 1.13 5.42 1.43
SE (%) 65 20 69 16 72 16 70 19
Subjective Sleep Variables
Sleep Quality? 3.38 .53 3.70 .85 3.78 .86 3.57 .79 I
Insomnia 9.00 1.73 7.47 2.03 5.93 2.84 4.73 2.66 B=
Frequency®
Distress 6.33 1.58 6.20 2.11 5.33 2.85 3.33 2.77 B=
Frequency®
Daytime Varibles
Fatigue ® 2.33 2.19 2.13 1.85 2.47 1.41 1.13 2.13
Functioning® 4.11 .75 4.03 .70 4.08 .70 4.13 .57
Restedness? 3.90 .71 3.83 .81 3.91 .80 3.97 .84
Cognitive-Affective Variables
Mental Activity? 3.70 .81 3.94 .72 4.00 .84 3.98 .68
Physical Tension?® 3.81 .79 3.93 .72 3.96 .69 3.89 .87

Note. N = 10 for all Daily Sleep Diary variables. N = 15 for other variabl
B=Baseline, P=Post-Intervention, F=Follow-up, LF=Long-term Follow-up.

®Higher scores indicate better adaptation.

PHigher scores indicate worse adaptation.
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significant decrease at Long-term Follcw-up compared zo al
previous testing times. The magnitude of change from Baseline to ong-
term Follow-up for both these variables was 47%.

Summary of Significant Changes Over Time for the

Whole Sample and for the High Distress Sample

Four aspects of the insomnia experience were investigaced:
estimates of sleep-wake durations, subjective sleep perceptions, daytime
functioning and cognitive arcusal. ANOVAs (muitivariate and univariate)
indicated significant improvement in all three intervention groups
(Relaxation, Audiocbook and Self-Monitoring Only) on all aspects but ocne:
Daytime Variables. Improvement was noted mainly at Post-Intervention,
with improvement rates varying from 6% (for TST and SE) to 36% (for
SOL); for most variables, these changes were relatively well maintained
for over a year. Subjective ratings of Insomnia Frequency and Distress
Frequency continued to decrease over time, with improvement rates from
Baseline to Long-term Follow-up ranging from 34% to 47%. The High
Distress subsample was especially sensitive to changes in Distress and
Cognitive-Affective Variables compared to the whole sample.

LINI Y SIGNIFTICANT CHANGE

Relying on statistical comparisons of group means to evaluate
treatment outcomes can be risky because it can obscure individual
reésponses to treatment and because statistically significant imprecvement
may not be clinically meaningful. Thus, the effectiveness of the
interventions was evaluated by examining clinically significant change.

Assessing the clinical significance of statistically significant
changes continues toc challenge =reatment outcome studies. Several
techniques have been designed 5 assess the clinical significance of
treatment effects for various disorders (Jacobson & Truax, 1991;

Michelson, Mavissakalian & Marchione, 1985; Morin et al., 1994). One



technique involves reporting the number of participants whose scores con
& given measure move from & dysfunctional range tc a nondysfuncticnal
range based on normative data. For insomnia, there are no available
standardized norms for the sleep related variables assessed in the

present study. An alternative has been to use criteria commenly used oy

~

insomnia researchers in selecting participants (Morin et al., 19594
Riedel et al., 1995).

In view of the differences noted in the mean performance of the
High Distress group compared with the whole sample, the clinical
significance of the changes in this subsample was evaluated at Post-
Intervention. Examinaticn of clinically significant change was limited
to variables in the three areas that showed statistically significant
change: sleep-wake durations, insomnia distress, and anxious self-talk.

Indi ignifi n

1) Sleep-Wake Parameters

Three of the Sleep-Wake Parameters were included as indices of
clinically significant change: SOL, WASO, and SE.

Participants were considered to be clinically improved at Post-
Intervention if they (1) attained a 50% reduction on the main target

sleep onset

Hh

symptom - either SQOL, fcr those with a diagnosis o
insomnia, and/or WASO for those with a diagnosis of sleep maintenance
insomnia at Baseline - and (2) achieved an absolute value of less than
30 minutes for that symptom at Post-Intervention. The criterion of 30
minutes of undesired wake time is traditionally used in selecting
participants for insomnia treatment outcome research and was also used
in the present study to diagnose type of sleep problem. The 50%
reduction criterion minimizes the chance of classifying a participant as
clinically improved when the Baseline score on the target symptom was

already near the cutoff score of 30 minutes.



& sieep efficiency of 30% has been commonly used in outcome

earch to classify participants as good or poor sieepers. In the
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present study, participants were ccnsidered to be clinically improved if
(1) their Sleep Efficiency moved from a dysfunctional range (less chan
80%) to a functional one (80% and greater), and (2) if they showed an
improvement rate of at leasé 10%. Once again, the dual criterion
ensures that a participant with a baseline score already near the cutcff
value is not classified as clinically improved.
2) Insomnia Distress

Due to the lack of information in the literature on this aspect of
the sleep experience, valid criteria and standardized norms are lacking.
Thus, for this study, participants were considered clinically improved
if (1) they obtained a Post-Intervention Distress Frequency score lower
than 5 and (2) they improved at least 2 scale points (on the 10-point
scale). A cut-off score of lower than 5 was used because this is below
the midpoint of the scale (indicating relatively low distress) and
because scores under 5 fall one standard deviation below the mean of
this High Distress sample (Mean = 6.83, SD = 1.73). Once again, the
dual criterion was necessary to reduce the chance of classifying a
participant with a Baseline score that is already near the cutoff value
as clinically improved.
3) Anxious Self-Talk

Mean ASSQ scores were found to improve over time. Although norms
exist for this measure, and the present sample’s scores fall within
these, no norms exist for the measure as it was used in the present
investigation - i.e., as a measure of nocturnal cognitive arousal.
Therefore, participants were considered clinically improved if (1) their
Post-Intervention scores fell below 34.50, which is one standard
deviation below the mean of the High Distress subsample (Mean = 56.34,

SD = 21.88) and (2) their scores improved by at least 25%; this reduces
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the chance of classifying a participant with a Baseline score rhat is
already near the cutoff value as clinically improved.
Change Status

Table 21 presents a summary of the number of parzicipants across
the three intervention groups achieving various improvement rates on
SOL, WASO, Sleep Efficiency, Distress Frequency and Anxious Self-Talk a:
Post-Intervention. Three categories of improvement are presented: 1)
Clinically Improved - required participants tc meet both clinical
significance criteria_on the variable in question, 2) Somewhat Improved
- required participants to show an improvement above 0 without
necessarily attaining the absolute Post-Intervention score defined by
the clinical significance criteria on the variable in question, and 3)
Unchanged/Worse - included participants who met neither of the two
improvement criteria.

Since responders seemed to be evenly distributed among the three
intervention groups (Table 21), significant change was examined
irrespective of group membership. Table 22 presents a summary of the
number of participants achieving various improvement rates on the five
indices of clinically significant change.

SQL: Four (29%) of the 14 participants with a sleep onset
insomnia diagnosis met the dual criteria of 50% improvement and less
than 30 minute SOL at Post-Intervention. Seven (50%) additional
participants met the criteria for Somewhat Improved, while 3 (21%)
remained unchanged or deteriorated.

WASQ: Only one (4%) of the 25 participants with a diagnosis of
sleep maintenance insomnia met the dual criteria for clinically
significant improvement (WASO <30 min and at least 50% improvement) .
Some improvement was obtained by 14 participants (56%) while 10 (40%)

remained unchanged or deteriorated.



Table 21
Distribution of High Distress Participants with

Varying Improvement Rates Across Intervention Conditions

Clinically Somewhat Unchanged
Improved Improved / Worse

SOL

Relaxation 3 2 1

Audiobook 1 1 1

SM 0 2 2
WASO

Relaxation i S 3

Audiobook 0] 5 3

SM 0 4 4
Self Efficacy

Relaxation 1 6 1

Audiobook 1 0 5

SM 2 3 3
Distress Frequency

Relaxation 3 1 5

Audiobook 2 2 5

SM 2 4 3
Anxious Self-Talk

Relaxation i 2 0

Audiobock 0 2 1

SM 1 2 0




Table 22 118
Distribution of Improvement
Rates for the High Distress Sample
Degree of Improvement
Clinically Somewhat Unchanged

n Improved? Improved? / Worse
SOL 14 4 (29%) 7 (50%) 3 (21%)
WASO 25 1 ( 4%) 14 (56%) 10 (40%)
Sleep 22 4 (18%) 9 (41%) 9 (41%)
Efficiency
Distress 27 7 (26%) 7 (26%) 13 (48%)
Frequency
Anxious 21 1 ( 5%) 15 (71%) 5 (19%)
Self-Talk
Note. n reflects the number of participants who had the potential to
improve.
%Clinically Improved:
SOL/WASQ: Participants reaching dual criterion of improvement > 50% and

SOL or WASO below 30 minutes at Post-Intervention.

Sleep-Efficiency: Participants reaching dual criterion of improvement >
10% and their score moving from 80% or greater to less than 80% at
Post-Intervention.

_;§g_g§§_£;§gggngx Participants reaching dual criterion of improvement
scale pecints and an absolute Post-Interventicn score < 5.

Anxi = ¢ Participants reaching dual criterion of improvement
2 25% and a Post-Intervention score of < 34.50.

®Somewhat Improved:

SOL/WASQ: Participants who have an improvement > 0 on SOL or WASO
without necessarily reaching a waking duration of less than 30 minutes
at Post-Intervention.

Sleep-Efficiency: Participants with an improvement > 0 but not
necessarily a Post-Intervention Sleep Efficiency of 80%.

Distress Frequency: Participants with an improvement > 0 without
necessarily reaching a Post-Intervention Distress score under 5.

Anxjous Self-Talk: Participants with an improvement > 0 not

necessarily reaching a Post-Intervention score below 34.50.
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Sleep Efficiency: 27 participants had a sleep onset and/or

these had Baseline Sleep

(81

sleep maintenance insomnia diagnosis. Five o
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Efficiencies greater than 80%; 4 of these five participants deter
at Post-Intervention, but only by a maximum of 8 percentage points
(e.g., 86% to 78%); «the fifth subject improved. OCf the remaining 22
participants, 4 (18%) moved from a dysfunctional co a functional range,
with an improvement of at least 10%, 9 (41%) met the criteria for
somewhat improved while another 9 (41%) remained unchanged or
deteriorated.

Insomnia Distress Frequency. Seven out of 27 participants (26%)

who had been diagnosed with a sleep onset and/or a sleep maintenance
problem met the dual criteria of improvement of at lsast two scale
points and an absolute Post-Intervention Distress score less than 5.
Seven participants showed only some improvement (i.e., met either one of
the two criteria or improved only one scale point), 6 remained unchanged
and 7 deteriorated.

Anxjous Self-Talk. Six of the 27 participants who had a sleep
onset and/or a sleep maintenance insomnia diagnosis had Baseline scores
below the improvement cutoff score of 34.50 and these scores remained
unchanged at Post-Intervention. Of the remaining 21 participants, only
one (5%) met the dual criteria for clinical significance (i.e., <34.5
and at least 25% improvement), 15 (71%) improved somewhat and 5 (19%)
remained unchanged or deteriorated.

TREATMENT IMPLEMENTATION

A rigorous comparative evaluation of the interventions also
required assessment of the following three potentially confounding
components of treatment implementation: treatment credibility,

satisfaction with the treatment, and treatment compliance.



Treatment Credibility and Satisfaction

Twc t-tests Ior independent samples were performed on tresatment
Credibility (Intervention Evaluaticn Form) and treatment sarisfaction
(Ciient Satisfaction Questionnaire) means in the two Countercontrol-Plus
treatment groups. Results revealed that the two groups did not differ
on evaluations of credibility, t (1, 32) = 1.24, p>.05, and
satisfaction, t (1, 33)=.27, p>.05. Means for the whcle sampie indicate
that treatment credibility was fairly high, with a mean of 37.38 (SD =
8.25), where the maximum possible score is 50. Participants also felt
reasonably satisfied with the treatment they received, reporting an
average satisfaction of 24.28 (SD = 5.11) out of a maximum possible
score of 32.

Ix m m

Participants in the two Countercontrol-Plus intervention groups
were instructed to use a tape at night whenever they were awake for
longer than 10 minutes. Thus, for sleep onset insomnia, participants
were expected to use a treatment tape if they were awake after ‘lights
out’ for more than 10 minutes. For sleep maintenance insomnia, the
number of times a tape was expected to be used was more difficult to
determine because participants were not required tc report the duration
of each nocturnal arousal; they were simply asked to record how often
they awoke and the total amount of time that they were awake in the
middle of the night. Given this limitation, the number of times a tape
was expected to be used for sleep maintenance insomnia was estimated by
dividing the time participants were awake (WASO) by the number of
arousals. This calculation provided an estimate of the average duration
of each arousal. Participants were expected to have used a tape for
each sleep maintenance insomnia episode greater than 10 minutes.
Treatment compliance was computed as a percentage of the number of times

that participants used a treatment tape divided by the number of times



that they were expected to use a tape. Data reducticn was accomplishad

by averaging daily compiiance rates over one we=k.
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Compliance was ccnsidered zo be Low i
treatment tapes less than 50% of the time that she/he was expected to
use them (i.e., after 10 minutes of undesired sleeplsssness).

Compliance was considered to be High if treatment tapes were used at
least 50% of the time the participant should have used them.

Treatment compliance was assessed separately for sleep cnset and
sleep maintenance insomnia episcdes. It was evaluated at Post-
Intervention for the enlarged Countercontrol-Pius groups (n=4QC).
Treatment Compliance was assessed for the Follow-up period as well, even
though participants were not required to use tapes during this period.

Three comparisons of Treatment Compliance were conducted: 1)
across treatment groups (i.e., Relaxation vs Audiobook), 2) across
testing times (i.e, Intervention vs Follow-up phase), and 3) across type
of insomnia episcde (i.e., sleep onset vs sleep maintenance).

1) Comparisons of Compliance Across Treatment Groups

Differences in treatment compliance between the two treatment
groups were analyzed in two ways: 1) t-tests were performed to determine
whether the Relaxation and Audiobook groups differed on the percentage
of times that they used a treatment tape, 2) Chi-square tests were used
to assess whether the proportions of participants with Low and High
levels of compliance differed significantly in the Relaxation and
Audiobook groups.

Table 23 presents the number of participants with Low and High
levels of compliance as well as the number of participants who did not
need to use the treatment tapes. Table 24 presents means and standard
deviations for treatment compliance across testing times, intervention

conditions and type of insomnia problem for the whole sample.
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Table 23
Treatment Compliance: Number of Participants with
Low and High Compliance Across Insomnia Episodes

at Post-Intervention and Follow-Up

Type of Insomnia Problem

ONSET MAINTENANCE
Intervention Group Intervention Group
Compliance Relaxation Audiobook Relaxation Audiobook

Post - Intervention

LOW 2 9 4 9
HIGH 14 10 14 11
Not Necessary 3 2 1 1
Follow-Up

LOW 6 7 8 4

HIGH 7 8 6 8
Not Necessary 3 3 1 6
Note. Post-intervention: Relaxation: N=19, Audiobook: N=21

Follow-up: Relaxation: N=15, Audiobook: N=18.



Table 24
Means and Standard Deviations of Treatment Compliance Scores (%)

at Post-Intervention and Follow-Up

Intervention Group

Type of Relaxation Zudiobook Total Sample
Insomnia Problem

Post-Intervention

Onset?
Mean 78.00 48.79 62.14
sD - 33.36 38.59 38.69
Maintenance®
Mean 75.39 55.35 64.84
SD 36.91 64.84 38.97
Follow-Up
Onset®
Mean 53.08 49.93 51.39
SD 41.61 44.40 42.36
Maintenanced
Mean 44.14 54.08 48.73
SD 41.85 43.45 42.03

Relaxation: N=186, Audiobook: N=19
PRelaxation: N=18, Audiocbook: N=20
CRelaxation: N=13, Audiobook: N=15
drRelaxation: N=14, Audiobook: N=12



Compliance at Post-Intervention Phase:

Sleep Onset Insomnia Episodes: The Daily Sleer Diary indicated

QO
(A

that 35 participants experienced at least cne episode silzep cnse=

insomnia, and therefore were expectad to use treatment tapes. T-tests

on this subsample, revealed a significant difference in compliance for

n

sleep onset insomnia between Relaxation and Audiobook groups, t{l,33) =
2.37, p<.0S, with greater compliance in the Relaxation group (mean = 78%
vs mean = 49% for Audicbook). Also, the proportion of participants with
Low and High levels of Treatment Compliance in the Relaxation and
Audiobook groups differed significantly, X2(1,N=35} = 4.90, p<.0S5, with
fewer participants in the Relaxation group having Low cocmpliance and a
greater number having High compliance scores. As a whole group, most
participants - 24 of the 35 (69%) who experienced a sleep onset insomnia
episode - complied most of the time. The proportion of participants not
experiencing sleep onset insomnia and therefore, not needing to use a
treatment tape (5 out of 40) did not differ between the two treatment
groups, X2 (1,N=40)= .36, p > .05.

Sleep Maintenance Insomnia Episodes: Daily Sleep Diaries indicated

¢l

that 38 participants experienced at least cne episcde cf slee
maintenance insomnia. Although the mean scores suggest that the

Relaxation group had greater compliance scores, an independent t-test
failed to indicate a significant difference between the two treatment

groups in compliance for sleep maintenance insomnia, t(1,33) = 2.37,
p>.05. The mean compliance score for the whole sample was 65% (SD =
39%). A Chi-square comparison on the proportion of participants who had
Low versus High compliance also failed to reveal significant differences

between groups, X2 (1,N=38)= 2.18, p>.05. Once again, most

participants, 25 out of 38 (66%), who needed to use the tapes did so
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more than 30% of the time. Cnly cne participant in each treatment Jroup
did not need to use a treatment tape.

Compliance During the Follow-up Phase:

Sleep Onset Insomnia Episodes: Follow-up Daily Sleep Diarias
indicated that 33 participants experienced at least one sleepr onset
insomnia episode. Results failed to indicate a significant difference
in compliance for sleep onset insomnia between Relaxation and Audiocbook
groups, t(1l,26)=.19, p>.05. The average compliance score for the whole
sample was 51.39% (SD = 42.36%). A Chi-square test of the significance
of the difference between proportions (i.e., participants with Low
versus High compliance) also failed to reveal significant differences
between the two groups, x° (1,N=28) =.001, p>.05. In the whole sample,
about the same proportion of individuals reported High (N=15) and Low
compliance (N=13). The propcrtion of participants not experiencing
sleep onset insomnia (5 out of 33) did not differ between the two
Countercontrol-Plus treatment groups, x° (1, N=33) =.07, p> .05.

Sleep Maintenance Insomnia Episodes: Daily Sleep Diaries at
Follow-up indicated that 33 participants experienced some sleep
maintenance insomnia. An independent t-test failed to indicate a
significant difference in compliance between the two treatment groups,
t(l,24) = -.59, p>.05. The proportion of individuals with Low and High
compliance in the two groups were not significantly different, x2 (1, N
= 26) = 1.47, p>.05. Once again, in the whole sample, the number of
High versus Low compliance participants was similar (N = 14 and N = 12,
respectively). A Chi-square test on the proportions of participants not
needing to use the tapes (N=7) failed to show significant differences
between the two Countercontrol-Plus treatment grcups, x2 (1, N=33)=

3.48, p>.05.



the Follow-up phase for either the Relaxation, t©(l,12)=1.37, ©£>.05, or
the Audiobook group, t(l,13)=.14, p>.05. However, for sleep mezintenance

insomnia episodes, paired t-tests did indicate a significant decrease in

(94]

compliance at Follow-up for the Relaxation, t(i,13)=3.56, £<.01, but not
for the Audiobook group, t(l,11)=-.04, po>.05.

3} Comparjsons of Treatment Compliance across Types of Insomnia Episodes

No significant differences were found in Treatment Compliance when
sleep onset insomnia episodes were compared to sleep maintenance
episodes for Relaxation or Audicbook groups at either the Intervention
or the Follow-up phase (see Appendix G).

Qverall Treatment Complian

Since participants in the present study experienced insomnia bcth
when retiring at night and in the middle of the night, an estimate of
how many participants complied with the treatment regardless of type of
insomnia episode was evaluated. Overall treatment compliance was
considered High if the participants used the trearment rape’s) during
more than 50% of undesired awake times for at least one insomnia episode
(sleep onset or sleep maintenance). Low overall treatment compliance
was defined as using treatment tapes less than 50% of the time during
both sleep onset and sleep maintenance episodes.

Chi-square comparisons on the proportion of participants who had
Low and High levels of compliance failed to reveal differences between
Relaxation and Audicbook groups at either Post-Intervention, xz(l, N=40)
= 2.98, p> .05, or Follow-up, x? (1, 32) = .43, p>.05. As a whole
group, 78% of participants had High overall compliance at Post-
Intervention and 59% had High overall compliance at Follow-up (see Table

25).
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Table 25

Overall Treatment Compliance: Number of Participants with

Low and High Compliance at Post-Treatment and Follow-Up

Level of Compliance

Intervention High Low
Group

n % n %

Post - Intervention

Relaxation 17 89.5 2 10.5
Audiobook 14 66.7 7 33.3
Whole Group 31 77.5 9 22.5
Follow-Up
Relaxation 8 53.3 7 46.7
Audiobook 11 64.7 6 35.3
Whole Group 19 59.4 13 40.6
Note., Post-Intervention: Relaxation: N=19, Audiobook:
N=21.

Follow-up: Relaxation: N=15, Audiobook: N=17.



Summary

Results show that mcst participants (78%) complied with the
treatment during the Intervention phase. Analyses indicated only one
significant difference between Relaxation and Audiobook groups:
Compliance for sleep onset insomnia during the Intervention phase was
significantly higher in the Relaxation group than in the Audiocbook
group. Chi-square analyses supported the t-test results, indicating
that the Relaxation group had a greater proportion of participants wich
High compliance scores. Also, the Relaxation group had treatment
compliance scores that were greater during the Intervention phase than
during the Follow-up phase, when participants were not obliged to use
tapes; this was especially evident for sieep maintenance insomnia.

As can be seen in Table 24, compliance scores remain relatively
stable, at about 50%, for the Audiobook group, regardless of insomnia
episode or testing time. The Relaxation group, on the other hand,
started with higher compliance (about 75%) during the Intervention
phase; these, then decreased to the same level as the Audiobook group -

to about 50% - at Follow-up.
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DISCUSSION

The primary objective of the present study was to conducc- a
comparative evaluation of a new, brief, self-administered cognitive-
behavioral treatment for the management of insomnia in older adulecs;
specifically, the use of audiobooks within the context of a
countercontrol intervention. In order to address the multidimensional
nature of insomnia, three aspects of the subjective sleep experience
were investigated: quantitative sleep-wake parameters, subjective, more
qualitative sleep variables and daytime functioning. Based on the
premise that the treatment operates by interfering with negative
cognitive intrusions consequently facilitating sleep, cognitive and
somatic arousal was also examined.

Limi . £ ¢} Stud

Before discussing the results of the present investigation some of
the limitations of this study will be considered. The sample size was
relatively small, therefore, particularly in light of the number of
variables examined, results should be viewed as preliminary and
generalizability is limited. Replications with larger samples are
needed.

Composition of the sample was restricted with respect to
demographic variables as well as sleep related variables. Although
participants were of both genders, they also tended to be female, white,
generally healthy, well adjusted, educated and financially comfortable.
Therefore, the findings may not generalize to other, less advantaged
older populations. However, there is some empirical evidence that
gender is unrelated to cognitive-behavioral treatment outcome (Morin et
al., 1994) and that insomniacs with health {(Morin, Kowatch & Wade, 1989)
and psychiatric problems (Morin, Kowatch & O’Shanick, 1990) may also

benefit from such treatments. The present sample was also restricted in
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that participants were not regularly taking hypnotic medication and were
screened for the presence of other sleep disorders. The resuits may
therefore not be generalizable to other populations that are more at
risx for insomnia due to the presence of other sleep disorders and

dependency on sleep medication. Future research should study the

b1y

applicability of cognitive-behavioral techniques to & troader range o
participants.

Participants were community dwelling voiunteers, thus presenting
the possibility that their insomnia problem was less severe than that of
patients seeking insomnia treatment in a clinical setting. While this
tco, could affect the generalizability of the findings it is unlikely.
Participants reported substantial durations of nocturnal arousal
(average WASO was one hour and 45 minutes) and they had been
experiencing insomnia for an average of about 16 years. In addition,
the literature suggests that there are no differences on sleep
characteristics or in treatment outcome between patients seeking
treatment and solicited community volunteers (Morin et al., 1994;
Stepanski, Koshorek, Zorick, Glinn, Roehrs, & Roth, 1989).

It should also be noted that participants selected themselves for
garticipaticn in the present treatment study. Thus insomnia was defined
subjectively rather than objectively. The absence of polysomnography
has several limitations. First, polysomnographic evaluations prior to
the introduction of the interventions might have portrayed more
accurately the extent and nature of the sleep disturbance. Second, it
would have more accurately screened for insomnia due to sleep pathology,
such as sleep apnea and myoclonus. Finally, objective evaluations would
have provided another index of change. However, objective evaluation by
polysomnographic 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 the sleep disturbance that



causes people to feel distressed and seek treatment. Thus, -—reatmencs
that address the subjective comgplaint are perhaps sufficient for =he
insomniac patient and the treating clinician.

The Present Findings and Their Context

The present data indicated statistically significant, though
modest, improvement over time in the self-reported sleep experience of
older adults in all three intervention groups, in:zluding the measurement
only group. The effects of three factors may be operating: self-
monitoring, indirect §ransmission of information, and nonspecific
therapy effects.

—Moni in £f : Improvement with self-monitoring is not
uncommon in the insomnia treatment outcome literature (Borkovec &
Weerts, 1976; Carr-Kaffasnan & Woolfolk 1979; Engle-Friedman et al.,
1992; Nicassio & Bootzin, 1974). However, most studies that have
focused on older adults have nct included a measurement control group.
Of the five studies which did include a measurement only group, two
studies found no change over time in this group (Morin & Azrin, 1988;
Puder et al., 1983) while three studies found significant improvement on
waking after sleep onset and sleep efficiency (Engle-Friedman et al.,
1992; Morin et al, 1993a; Riedel et al., 1995), sleep onset latency and
total sleep time (Riedel et al., 1995), and on frequency of nocturnal
arousals and morning restedness (Engle-Friedman et al., 1992).

It is as yet unclear what is responsible for these inconsistent
findings. Riedel et al., (1995) suggested that insomnia which begins in
the later years is particularly reactive to self-monitoring. This
hypothesis was based on the finding that their older participants
generally developed inscmnia at about age 60, unlike Morin’s (Morin et
al., 1993a) or Puder’s (Puder et al., 1983) participants, whose insomnia
was of longer duration and had developed before age 60. Support for

this hypothesis cannot be confirmed by the Engle-Friedman study (Engle-



Friedman et al., 1992), which found improvement on several sleep
measures in control subjects since data on the duration of insomnia is
not provided. In the present study, duration of insomnia is
approximately 16 years, which would date the onset of inscmnia pefore
the age of 60, thus not supporting Riedel’s hypothesis of differen=ia.
aging-self-monitoring effecrts.

The completion of daily sleep diaries by all participants in all
conditions may have had the reactive effect common to the self-
monitoring process (Kazdin, 1974). Indeed, Jason (1975) found that just
one week of self-monitoring was sufficient to significantly reduce SOL
in severe insomniacs. Several factors related to self-menitoring may
have contributed to improved sleep in the present study: (a) Self-
monitoring may have provided a “reality check"” on the sleep experience.
Poor sleepers may have changed their perceptions of how well they slept,
realizing that they slept better than they initially thought. (b) This
realization may have encouraged them to monitor actual sleep parameters
more accurately, thereby moderating overly pessimistic assessments of
the sleep experience. (c) Participants may have learned that sleep
quality and quantity are not uniformly impaired across different nights.
{d) Self-monitoring may have indirectly allowed insomniacs to attend to
and change some factors that may contribute to the variations in their
sleep. For instance, observing that sleep is better when they go to bed
later may elicit a change in the time they regularly go to bed. (e)
Also, self-monitoring may have helped participants develop not only a
coping approach but also a perception of self-control over sleep. (f)
Attempting to complete the sleep diaries accurately, may have given the
participants a focus other than their usual negative and intrusive
thoughts, thus making self-monitoring an attention refocusing strategy,

much like the two Countercontrol-Plus treatments. (g) Alternately,

attending to the presleep somatic and cognitive experiences, may have
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resulted In a decrease in negative aifect and distress ralated -o
inscmnia. For example, in a study of pain management and ohysical
discomfort, Ciocffi and Holloway (1993) found that simply focusing on
ohysical discomfort (e.g., of having a hand in ice water for a prclonged
amount of time) drained the emotionality of the sensations making cthe
experience less painful.

Information Effects: All participants were exposed :to an
extensive evaluation process which involved interviews and
questionnaires. Participants may have become more aware of sleep
related issues through the questions they were asked to answer. They
may have indirectly acquired information regarding factors potentially
influencing their insomnia and possible strategies to help improve their
problem.

No ific Ther Effe : Nonspecific therapy effects may have
mitigated against differential intervention outcome. A good rapport was
established with the volunteer poor sleepers who received considerable
attention in each condition. This included the assessment interview,
questionnaire completion at the laboratory and some telephone contact to
aid and record sleep diary completion. In addition, all participants
expected their insomnia would be treated. Thus, nonspecific treatment
effects include hope and expectancy of improvement which may have
reduced their anxiety and improved their sleep.

Experimen Di nd Future Stra i

"Questionnaire cures” and nonspecific therapy effects are well
known clinical phenomena. The reactivity of daily self-monitoring in
particular, places researchers in a bind since the use of daily sleep
diaries is a standard, useful and reliable way of measuring sleep
parameters. A strateqgy that may circumvent this problem, or at least
reduce the reactivity of sleep diaries, may be to reduce self-monitoring

to one week at baseline and one week post-treatment, not including it as



part of the intervention phase. This may allow a clearer comparative

[

examination of various interventions.

Nevertheless, the benefit derived from using daily sleer diaries
pcints to their value as a component in an insomnia treatment program.
Future research may profitably consider self-monitoring as a treatment
component worthy of direct investigation. Some specific questions might
be: What are the mediating processes of its reactivity? What are the
long-term effects of monitoring one’s sleep experience? What parameters
are the most valuable to monitor? When does self-monitoring stop being

reactive?
Intervention Effects
Improvement on Quantitative Sleep-Wake Parameters:

All groups in this study showed improvement in daily sleep diary
reports of time related sleep-wake parameters {(i.e., SOL, WASO, TST,
SE). The average improvement rates were approximately 30% for SOL, 20%
for WASO and 10% for sleep duration and sleep efficiency. At post-
treatment only SOL fell to normal levels, below 30 minutes while WASO
remained high (at about 90 minutes), total time slept was about 5 and a
half hours, and sleep efficiency did not reach normal values (> 8GC¢%).
These findings are comparable to those in other studies of older
insomniacs in relaxation treatment and self-monitoring groups (Johnson &
Lichstein, 1994; Lichstein & Johnson, 1993; Friedman et al, 1991) as
well as in a countercontrol treatment group (Davies et al., 1986) but
improvement rates are lower than those found for a behavior therapy
intervention including sleep restriction and stimulus control (Morin et
al., 1993a). Perhaps, as Davies et al., (1986) suggest, the effective
component in Stimulus Control which is missing in Countercontrol
treatment, including the present Countercontrol-Plus treatment, is the
requirement to reqularize and consolidate sleep time. That is,

scheduling consistent bedtimes and arising times and avoiding daytime
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napping. This consoclidaticn may be particularly important in treatin
sleep-maintenance problems in older adults who are susceptible to
desynchronization of internal circadian rhythms {Regestein, 1980).
Change in circadian rhythms may be due to a generalized deteriocration of
regulatory mechanisms associated with the normal aging process and
possibly exacerbated by the break down of normal dailv routines ‘Shcck,
1977). The temporal elements of Stimulus Control Instructions may help
regulate internal circadian rhythms for this older age group.

The finding that the durations of nocturnal arousals were more
resistant to change than sleep onset latency is consistent with most
studies evaluating insomnia treatments in older adults (e.g., Merin et
al., 1993a, Riedel et al., 1995). Total sleep time has also been found
not to show much improvement in older insomniacs; it seems to have an
upper limit of about 6 hours (Anderson et al, 1988, Morin et al.,
1993a;, Riedel et al., 1995). Difficulty changing the duration of
nocturnal awake time and sleep time to the level of younger adults may
reflect the age-related psychophysiological changes in sleep patterns
and thus may not be completely amenable to change through cognitive-
behavioral strategies. Therefore, in this population, a better index
for a sleep maintenance insomnia problem may be the individual’s
perception of his/her sleep as problematic rather than an arbitrarily
determined quantitative criterion of amount of wake or sleep times.

The finding that self-reported, quantitative sleep parameters can
be changed in older adults is important. Improvement in these variables
suggests a possible reversal, albeit, within certain limits, of the
expected developmental changes. As mentioned earlier, the absence of
objective data (e.g., polysomnography) is a limitation as self-report
data are not corroborated with more objective physiological indices of
sleep. However, studies which have included polysomnographic data have

supported this pattern of change in older insomniacs (e.g., Engle-
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friedman et al., 1992). Furthermore, it may bes the cerception of
ilmprovement regardless of cbjective features whizh is most impcrzant tc
the individual suffering from a slesp problem.

Improvement on Subiective, Qualirative Sleep Variablies

The importance of the subjective quality of the sleep experience
is evidenced by improvement on subjective sleep variables. .11 three
intervention groups showed improved ratings on Sleep Quality, Insomnia
Frequency and Sleep Self-Efficacy Expectaticns: not surprisingly, cnly
the High Distress subﬁample experienced a reduction in Insomnia
Distress. Several other studies have also found changes in sleep
quality after cognitive-behavioral treatments (Engle-Friedman et al.,
1992); insomnia distress and sleep self-efficacy expectations have
received less research attention.

The present results indicate that both the subjective qualitative
and the more quantitative aspects, like total sleep time, can be
altered. This is important since persons who feel that the qualicy of
their sleep is good, that they have control over their sleep, and that
they are less distressed about the insomnia problem are less likely to
require and seek out sleep treatment.

The intercorrelations between the sleep-wake parameters and the
subjective sleep variables provide a preliminary glance at the
relationship between quantitative and qualitative aspects of the sleep
experience in older insomniacs. Ratings of sleep quality were highly
correlated with reports of WASO, TST and SE (rs > .70). This finding
suggests that subjective measurement of insomnia may be greatly
simplified in clinical practice. One easily made rating of sleep
quality may replace several estimates of wake and sleep times.

Importance of Initial Insomnia Distress: BAlthough all the
participants in this study expressed the desire to receive treatment for

their insomnia problem, they manifested variable frequencies of distress
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related to insomnia. In fact, distress frequency was found to be only
moderately correlated with sleep-wake parameters (zs range from .33 =o
.46), supporting the view that distress represents a different aspect of
the insomnia experience (Fichten et al., 1995). It was only the nighly
distressed insomniacs that showed significant improvement in discress
frequency, as well as in cognitive and somatic arousal.

Intervention Effects on Cognitive-Affective Variables

Five measures tapped the presleep cognitive/somatic state. Degree
of cognitive and somatic arousal was evaluated by prospective daily
monitoring as well as by global questionnaire. A qualitative measure of
the pre-sleep cognitive state (Anxious Self-Talk - ASSQ) was also
included. In the investigation of the whole sample, only scores on one
measure consistently improved over time (ASSQ), while for the highly
distressed participants, cognitive and somatic pre-sleep arousal also
improved. The two diary variables measuring physical tension and mental
activity did not show significant improvement over time. This may be a
measurement artifact given the 5-point scale format. Alternately, these
measures may reflect the actual day to day experiences of presleep
mental and physical arousal, which were not affected by the
interventions. The reductions in the questionnaire measures of
cognitive and somatic arousal as well as in the anxious quality of
presleep cognitions (ASSQ) may reflect a sense of better psychological
adjustment. Some support for this hypothesis lies in the finding that
Anxious Self-Talk was found to be positively correlated to psychological
measures. (Regrettably, changes in psychological measures were not
evaluated in this study.) Possibly, results may also suggest that
participants that are more psychologically maladjusted initially -
{i.e., greater, though not pathological, levels of cognitive arousal,
distress, and psychological disturbance) are more likely to improve with

brief cognitive-behavioral interventions or just daily self-monitoring.
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Stabilivy of Daytime Funcrionipg Parzmerers

Daytime functioning variables (including zwo diary measures of
morning restedness and daytime functioning, as well as rwo guestionnairs
measures of daytime fatique and sleepiness) showed no concomitant
improvement over time. This finding suggests that daytime functicning
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is unrelated to the nighttime sieep experience. This sugges is
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supported oy other findings indica
(e.g., Mendelson, Garnett, Gillin & Weingarter, 1984; Sugarman, Stern &
Walsh, 1985) and physiological measures /Seidel et al., 1984; Seidel and
Dement, 1982} of sleepiness between good and poor sleepers. In the
present study, fatigue and sleepiness were also highly correlated with
psychological maladjustment variables, as have been found in other
studies (e.g., Fichten et al., 1995), which suggests that daytime
functioning might be more related to anxiety and depression than to
sleep. Therefore, although impaired daytime functioning is a typical
characteristic of the insomnia complaint, it does not necessarily
respond to interventions which are effective in alleviating nighttime
sleep difficulties. The implication is that insomnia interventions

should also include anxiety and depression as targets for change.

Maintenance of Gains

In addition to showing short-term benefits, the findings indicate
that participants who were exposed to the two treatment conditions
(including participants who had previously been in the measurement only
group) maintained their gains on many variables and further improved
after an average of about 18 months, on Insomnia Frequency and Insomnia
Distress. The gains made at long term follow-up should be evaluated
within the context of a much rsduced sample size. The sample that
completed the long-term evaluation was found to have had better baseline
and post-treatment sleep scores than non-completers. Therefore, the

reduced insomnia frequency, and distress may simply reflect better
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functioning in the completers. Alternately, the absence of continued
gains on other outcome measures at long-term follow-up may be due to
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other factors such as those suggested by Engie-Friedman et al., !
support, attention and encouragement for participating decreased, and
participants were not required to complete sleep diaries from the end of
follow-up until the long-term follow-up period.

Although it is tempting to attribute the maintenance and continued
gains of the intervention groups to the countercontrol-plus treatments,
this cannot be done with certainty since a self-monitoring comparison
group was not available at follow-up. The trend towards longer-term
benefits of combined treatment and self-monitoring suggests some
interesting research as to the mechanisms of change. For example, What
exactly do participants learn? What do they do differently after
treatment has ended?

Clinical Significance

Although all three intervention groups showed statistically
significant improvement, clinically significant change was not high.
About one quarter of the participants with an initial sleep onset
problem significantly improved their sleep latency to a normal level
(<20 minutes), while only cne participant with a sleeg maintenance
problem had his waking time reduced to less than thirty minutes. Sleep
Efficiency moved from a dysfunctional to a functional level for only 1&:
of participants. Data on Insomnia Distress frequency showed that some
improvement occurred for 52% of participants, but only 26% improved by
two scale points while also moving from a high level of distress (>5) tc
a low level of distress (<5). For the cognitive measure, ASSQ, although
the majority of participants (71%) improved somewhat, only 5% showed
clinically significant improvement.

Few insomnia outcome studies have examined clinically significant

change. Those which did are difficult to compare since no standardized
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evaluation of clinical significance is used. In general, these studies
have found that between 303} and 60% of individuals show reliscle,
clinically significant improvement on subjective sleep-wake parameters
with treatment (Espie et al., 1989; Lacks & Powlishta, 1989; Morin et
al., 1994; Riedel et al., 1995). In the present study, comparable
results were found only for SOL (i.e., 29% of participants showed
clinically significant change). However, an important part of the
insomnia experience has not been evaluated for clinically significant
change: comparisons for insomnia distress and cognitive variables are
not available since these have not been investigated.

These present results underscore the importance of examining
individual improvement in all aspects of the insomnia experience and not
solely relying on average group changes. Given the heterogeneity of
insomnia, it is not surprising that there are variations in who benefits
from interventions such as self-monitoring and such focused
interventions as were examined in this study. Why treatment is
effective for some and not others needs to be explained. Regrettably,
due to the small sample size, the discriminatory variables between the
successes and failures could not be reliably evaluated. Future research
should examine who benefits from what interventions in order to tailor
treatment to the individual needs of each insomniac.

ibili . o

The assessment of a treatment’s effectiveness goes beyond
evaluating changes in multiple sleep-wake variables. In order for a
treatment to be effective, or even just attempted by potential patients,
it should be viewed as credible and acceptable. Adequate compliance is
also important, especially with insomnia therapy since most of the work
is done at home. Credibility, satisfaction and compliance, however, are
infrequently evaluated in insomnia outcome research. In the evaluation

of a new treatment, the assessment of such factors is even more
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necessary. In the present study, credibilitzy zand satisfactisn wers
egquivalent ZIor the two treatment Jrougs, and the s:iorss sesmed -¢ be
high. However, the lack of attention o these variables in outcome

research precludes comparison of these measures across studies.

evaluated. Investigators at times report anecdotal informaticn
regarding participants’ reperts of difficulty complying {e.g., Cavies et
al., 1986). However, empirical data is not regorted. Thus, thers are no
standard methods orf a§sessing compliance. Indeed, as experienced by the
present investigator, assessment of treatment compliance is challenging.
Some of the issues that arise include: How can one obtain accurate
reports of nocturnal waking durations without having participants watch
the clock? How can one subsequently get participants to honestly report
whether they complied with the treatment instructions each time they
should (i.e., in this study, using the audiotapes when awake more than
15 minutes)? What amount of compliance is acceptable or even necessary
for treatment effectiveness? 1In the present study decisions with
respect to these questions had to be made without empirical information.
Overall, treatment compliance was found to be high for both
treatments, with 90% of Relaxaticn treatment and 67% of the Audiobook
treatment participants using the tapes most of the time. Compliance was
better for sleep onset difficulties than for sleep maintenance
difficulties (especially for the relaxation group). This is consistent
with previous reports of difficulty with the countercontrol and stimulus
control instructions of doing something (e.g., getting out of bed,
turning on the light to read) in the middle of the night during unwanted
wakefulness episodes (Davies et al., 1986). This raises the question,
Why is compliance difficult, particularly in the middle of the night?
Does the present treatment still involve a task that is too onerous to

perform (i.e., turning on a tape recorder and/or listening to an
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audiotape)? Is low compliance a reflection of the lack of meriv
perform any task in the middle of the night? Is this lack of motivaticn
perhaps related to psychclogical factors?

Lack of Treatment Effects

The efficacy of rthe Countercontrcl- Plus Audioboock Technigue (as
well as the Countercontrol Plus Relaxation) in the treatment of
insomnia, may be underestimated for a number of reasons: The
interventions were brief (2 weeks). Most evaluated cognitive behavioral
treatments have had longer durations, usually lasting more than four

weeks. There has been some suggestion in the insomnia literature that

[\

passive relaxation may require six treatment sessicns to be as effecrive
as progressive relaxation which may require four sessions (Shealy,
1979).

Most studies incorporate some sleep hygiene instructions in order
to safequard against interference from physiological arousal from
substances(e.g., caffeine} or activities (e.g., exercise). These
instructions were not included in the present study in order to evaluate
the treatment’s unique contribution to outcome. This may have however,
weakened the treatment effect.

No attempt was made to personalize treatment in any way. For
instance, there was no consideration of possible individual necessity
for longer practice time in order to get familiar with the equipment and
perhaps, the novel act of listening to audiobooks. There was no
evaluation of individual differences in the previous use of sleep
inducing strategies similar to those of the current treatment, such as
watching television, listening to radio talk shows or practising some
type of relaxation. There was no attempt to match participants to a
treatment, either of their own choosing or different from the strategies
that they have already unsuccessfully tried (e.g., relaxation). The

Countercontrol-Plus treatments involved restrictions regarding personal
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preferences as well. Particigants had a limized number
audicbocks and only one type cf relaxation technigue was provided.

With some modificaticn {(e.g., longer and more personalized
treatment), Countercontrol-Plus Audiocbock and Countercontrcl-Plus
Relaxation have the potential of being effective ceomponents in insomnia

treatment packages.

(2

The present study went beyond the initial goal o evaluating the
effectiveness of a new insomnia treatment strategy. In the process it
highlighted the multifaceted nature ¢f the insomnia complaint and the

complexities of implementing an appropriate insomnia treatment.

(a)
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Background Information Form

Sex: Male: Female:
Age:
Religion: Catholic Other
Jewish None
—___ Protestant
Education: Please indicate the levels of education you
have completed. Check all those that apply.

Marital Status:

Elementary
High School
CEGEP

Trade
University
Post-Graduate

Please check all those that apply.

Now married

Now living with a partner
Separated

Divorced

Widowed

Single

Current Living Arrangement:

Employment: Are
that apply.

Alone
With spouse/partner
Other (please specify):

you employed? Please check all those

Full-time
Part-time
Retired
Homemaker
Volunteer
Unemployed



8. Income Satisfaction: Put an X in the box that best

describes how adequate you consider your income to be
in meeting your needs.

More than

Inadequate adequate

1
Adequate

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

$10,000 or less $10,000 - $20,000 $20,000 - s$30,000
$30,000 - $40,000 $40,000 - $50,000 more than $50,000



'
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Sleep Questionnaire

9. Do you have insomnia? (problem with falling asleep or
going back to sleep after waking up at night or early
in the morning) Put an " X " in the appropriate box.

Very ~ Very
rarely 1 2 3 4 3 ) 7 8 9 10 often

10. a) How distressed are you by an insomnia problem?

Not at Very
all 1 2 3 4 5 6 7 8 9 |10 much

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

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

b) How many days per week do you nap?

FALLING ASLEEP

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

b) During a typical week, how often do you have

difficulty falling asleep?

Days Per Week: 0 1 2 3 4 5 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

IF YES: a) How many times per night?
b) How often?

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



c) How often do you have difficulty getting
back sl ?

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

d) How often does difficulty getting back to
sleep distress you?

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

Cc) How often does difficulty falling asleep again after
waking too early distress you?

Days Per Week: O 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 or
staying asleep?

Please specify:

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

17. a) How often do you feel tired during the day because
of a lack of sleep?

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



18 Describe what you do when you have problems falling
asleep:
19. How busy are you in a typical week?
I have too I have
little to do L 2 3 4 > 6 ! 8 9 |10 much ¢
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?




Stanford Slieepiness Scale

Indicate with an " X " which statement best describes how
sleepy you feel on most days.

feeling active and vital; alert; wide awake

functioning at a high level, but not at peak:;
able to concentrate

relaxed; awake; not at full 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

! Name: Patient No.: Technician ___
! Location: Visit No.: Mode:S-R _____ A
g Age: Sex: M F Date: Remarks:

| N INSTRUCTIONS

Below is a list of problems and complaints that people sometimes have. Read each one carefully, and sefect one of t!
numbered descriptors that best describes HOW MUCH DISCOMFORT THAT PROBLEM HAS CAUSED YOU DURIN

THE PAST

INCLUDING TODAY. Place that number in the open block to the right of the problem. C

not skip any items, and print your number clearly. If you change your mind, erase your first number completely. Re:
the example below before beginning, and if you have any questions please ask the technician.

'
‘
t
¢

EXAMPLE _
HOW MUCH WERE YOU DISTRESSED BY: .Descriptors
0 Not at all

1 Alittle bit
2 Moderately
3 Quite a bit
4 Extremely

EX.Body Aches . .. ....... Ex.

Descri
0 Nota
1 At
2 Maode
3 Quite
4 Extrel

HOW MUCH WERE YOU DISTRESSED BY:

HOW MUCH WERE YOU DISTRESSED BY:

1. Nervousness of shakinessinside . ................. d

2. Faintnessordizziness. . . ................... ... d

3. The idea that someone else can control your thoughts . . . D

4. Feeling others are to blame for most of your troubles. . . . D

5. Trouble rememberingthings ... ................. D

6. Feeling easily annoved orirritated .. .............. D

7. Painsinheartorchest ........................ O

8. Feelingafraidinopenspaces. .. ................. D

9. Thoughts of endingyourlife. ................. .. D

0. Feeling that most people cannot be trusted .. ........ D

11. Poorappetite . .. ..., D
12. Suddenly scared fornoreason................... D
13. Temper outbursts that you couid not control . . . . . . . .. D
14. Feeling lonely even when you are with people. . ....... D

" 15. Feeling blocked in getting thingsdone. . ............ D
| 16. Feelinglonely. . ... ................... ... ... D
V7. Feelingblue .. ... D
18. Feelingno interestinthings. . ... ................ D
19. Feelingfearful ............................. D
20. Your feelings beingeasily hurt. . . ... ............. D
21. Feeling that people are unfriendly or dislike you....... D
22. Feelinginferiortoothers . ..................... D
23. Nauseaorupsetstomach. . ..................... D
24. Feeling that you are watched or talked about by others . . D
25. Trouble falling asleep. .. ...................... D
26. Having o0 check and doublecheck what youdo........ D
27. Difficulty making decisions. .. .. ................ D
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28. Feeling afraid to travel on Duses, subways, or trains . .
29. Trouble getting your breath. . . . ... .. .. ... . ..
30. Hot or cold spells

31. Having to avoid certain things, places, or activities
because they frightenyou. ... .. ... ......... .

32. Yourmindgoingblank. .. .......... ... ... . ..
33. Numbness or tingling in parts of your body . . . . .. . .
34. The idea that you should be punished for your sins . . .
35. Feeling hopeless about the future. . . . . . .. . .

36. Troubleconcentrating . ... ...... ... .. .. .. ..
37. Feeling weak in parts of yourbody. . ... ....... ..
38. Feeling tenseor keyedup . . ... .. ... . ..

39. Thoughts of deathordying. . .. .......... ... ..
40. Having urges to beat, injure, or harm someone . . . . . .

41. Having urges to break or smash things . . . . ... ... ..

42. Feeling very self-conscious with others

43. Feeling uneasy in crowds

44. Never feeling close to another person . ... ........
45. Spellsofterrororpanic . .................. ..
46. Getting into frequent arguments . . .. ... ... ... ..
47. Feeling nervous when you are left alone. . . .. ... ...

48. Others not giving you proper credit for your
achievements . . ... ..... ... ... ... . . ..

49. Feeling so restiess you couldn’t sit still

50. Feelings of worthlessness

51. Feeling that people will take advantage of you if you
letthem. .. ........... ... ... .. . . ...

52. Feelings of quilt




2re-Sieep Aroussl Scale

Buring last night's sleep period, whil you were in bed and tryving to
£all asleep, did you at any time have any of the Zollowing experiences?
Please indicate (by circling the appropriate number! the degree =o which

you experienced each of those listed below.

Not at Y Moderately A lot Extremely
all liccle

1. Heart racing, pounding, 1 2 3 4 S
Oor beating irreqularly

2. A jittery, nervous 1 2 3 4 s
feeling in your body

3. Worry about falling i 2 3 4 s
asleep

4. Review or ponder events 1 2 3 4 5
of the day

5. Shortness of breath or 1 2 3 4 5
laboured breathing

6. Depressing or anxious it 2 3 4 5
thoughts

7. A tight, tense feeling in 1 2 3 4 5
your muscles

8. Worry about problems 1 2 3 4 5
other than sleep

9. Being mentally alert, 1 2 3 4 5
active

10. Cold feeling in you 1 2 3 4 5
hands, feet or your body
in general

11. Can't shut off your 1 2 3 4 5
thoughts

12. Have stomach upset (knot 1 2 3 4 5
or nervous feeling in
stomach, nausea, gas,
etc.)

13. Perspiration in palms of 1 2 3 4 5
your hands or other parts
of your body

14. Thoughts keep running i 2 3 4 5
through your head

15. Dry feeling in mouth or 1 2 3 4 5
throat

16. Distracted by sounds 1 2 3 4 5

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

17. Was last night's sleep ceriod typical of most nights?
yes no




Sieep Seif-Ffficacy Scale

For the following 9 items, please rate (by circling a number from 1 to
5) your ability to carry out each behavior. If you feel able to
accomplish a behavior some of the time but not always, you should
indicate a lower level of confidence.

Indicarte how confident you are that ycu can:

1. Lie in bed, feeling physically relaxed.

1 2 3 4 3
Not at very
all confiden
confident o

2. Lie in bed, feeling mentally relaxed.

1 2 3 4 5
Not at very
all confiden
confident T

3. Lie in bed with your thoughts "turned off.

1 2 3 4
Not at verg
all confiden
confident

4. Fall asleep at night in under 30 minutes.

1 2 3 4 5
Not at very
all confiden
confident t

5. Wake up at night fewer than three times.

1 2 3 4 5
Not at very
all confiden
confident t
€. Go back to sleep within 15 minutes of waking in the nlgnt.
1 2 3 4
Not at verg
all confiden
confident

7. Feel refreshed upon waking in the morning.

1 2 3 4
Not at veré
all confiden
confident

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

1 2 3 4
Not at verg
all confiden
confident

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

1 2 3 4 5
Not at very
all confiden
confident t



Anxious Selif-Statements Questionnaire (ASSO)

Lisced belcocw are a
they are trying to
how frequently, if
week when you were
carefully.

Read each item and

variety of thoughts that pop intc people's heads when
fall asleep. Please read each thought and indicate
at all, the thought occurred to you over the last
trying to fall asleep. Please read each item

rate its frequency according to the follcwing scale.

12.
13.
14.
15.
le.

- hardly ever had the thought
- rarely had the thought
sometimes had the thought

- often had the thought

- very often had the thought

[CLRR SN VWIS B
i

What am I going to do with my life?
I'm not going to make it.

What will people think of me?
What am I going to do?

Can I make it?

I can't take it.

Who can I turn to?

I wish I could die.

I shouldn't feel this way.

I need help.

Can I overcome the uncertainties?
How will I handle myself?

I think I want to cry.

I can't get through this.

Will I make it?

I want to fight back but I'm afraid to do

SO.



Read each

item

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

and ratz its frequency according o the

- hardly ever had the thougnt
- rarely had the thought
sometimes had the thought

- often had the thought

~ very often had the thought

UL L N
[

It's my own fault.

Am I going to make it?

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

I feel totally confused.

What will happen toc me?

I can't stand it.

I wish I could escape.

I can't escape.

I can't stand it anymore.

Don't let me be crazy.

I 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 anymore.

I'll never finish.

3
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Penn State Worry Questicnnaire

Please indicate the extent to which each statement is like ycou,

the scale below.

There are no right and wrong answers.

13.
14.
15.
16.

using

Answer questions honestly and accurately and don'=s 1
your answers Co one question influence your answers to other guestions

-

Scale: S - very typical of me
4 - mcderately typical of me
3 - scmewhat typical of me
2 - slightly typical of me
l - not at &all typical of me
If I do not have enough time to do everything, I do not

worry about it.
My worries overwhelm me.
I do not tend to worry about things.

Many situations make me worry.

I know I should not worry about things, but I just cannot

help it.

When I am under pressure, I worry a lot.

I am always worrying about things.

I find it easy to dismiss worrisome things.

As soon as I finish one task, I start tc worry about
everything else I have to do.

I never worry about anything.

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

I have been a worrier all my life.

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

I worry all the time.

I worry about projects until they are all done.

-

do

eT
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Eysenck Personality Inventorvy

INSTRUCTIONS

Here are some questions regarding the way you behave, feel,
and act. After each question is a space for answering "YES"

or "NO." Try and
your usual way of
by putting an "X"

Work quickly, and
question; we want
thought process.

decide whether "YES" or "NO" represents
acting or feeling. Indicate your response
over the word "YES" or "NO."

don't spend too much time over any
your first reaction, not a long, drawn-out
The whole 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.
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20.
21.
22.
23.
24.
25.

26.
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Eysenck Personality Inventory (cont'd)

Do you often long for excitsment?

Do you often need understanding friends to cheer ¥ou up?
Are you usually carefree?

Do you find it hard to take no for an answer?

Do you stop and think things over before doing anything?

If you say you will do something do you always keep your
promise, no matter how inconvenient it might be to do so?

Does your mood often go up and down?

Do you generally do and say things quickly without
stopping to think.

So you ever feel "just miserable" for no good reason?
Would you do almost anything for a dare?

Do you suddenly feel shy when you talk to an attractive
stranger?

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

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

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

Do you occasiocnally have thoughts and ideas that you
would not like other people to know about?

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

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

When people shout at you, do you shout back?

Are you often troubled about feelings of guilty?
Are all your habits good and desirable ones?

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

Would you call yourself tense or "highly-strung?"

<G ' < "~ g
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YES
YES

YES

YES
YES
YES

NC
NO
NO

NO

NO

NO

NO
NO

NO
NO

NG

NO
NC
NC

NO

NO

NC
NC
NO
NO
NC
NO

NO



27.
28.

29.
30.
31.
32.

33.
34.

36.

37.

38.
39.

44,

45.
46.

47.
48.

49.
50.

Eysenck Personality Inventorv (cont'd)

Do other people think of you as being very lively?

After you have done something important, do you often
come away feeling you could have done better?

Are you mostly gquiet when you are with other people?
Do you sometimes gossip?
Do ideas run through your head so that you cannot sleep?

there is something you want to know about, would you
her look it up in a boock than talk to someone about

Ty
Dt

Do you get palpitations or thumping in your heart?

Do you like the kind of work that you need to pay close
attention to?

Do you get attacks of shaking or trembling?

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

Do you hate being with a crowd who plays jokes on one
another?

Are you an irr:table person?

Do you like doing things in which you have to act
quickly?

Do you worry about awful things that might happen?
Are vou slow and unhurried in the way you move?
Have you ever been late for an appointment or work?
Do you have many nightmares?

Do you like talking to people 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
people most of the time?

Would you call yourself a nervous person?

Of all the people you know are there some whom you
definitely do not like?

Would you say you were fairly self-confident?

Are you easily hurt when people find fault with you or
your work?

<
v
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YES
YES

YES
YES

YES

YES
YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
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EysencX Persona:izvy Inventory ’‘ccnr'd:

o you find it really hard tc enjoy yourssld at 3 lively 7ES

parcy?

Are you troubled with feelings of inferioricy? YES

Can you easily get some life into a rather dull party? YES

Do you sometimes talk about things you know ncthing 7ES

apout?

Do you worry about your health? YES

Do you like playing pranks on others? YES
YES

Do you suffer from sleeplessness?

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS

p-

NC
NC

NO

(¥ 1)
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Intervention Evaluation Form

1. How logical does this type of treatment seem to you?
Put an "X" in the appropriate box.
not very very
logical ! 2 3 4 > 6 ! 8 9 |10 logical
2. How confident are you that this treatment will be
successful in improving your sleep?
not very very
confident ! 2 3 4 > 6 ! 8 9 |10 confident
3. How confident would you be in recommending this

treatment to a friend who had a sleep problem?

not very very
confident 1 2 3 4 > 6 ! 8 9 10 confident
4. How successful do you feel this treatment would be in
helping with sleep problems?
notvery 1 1 |2l 3lals]|e|l7]s ]9 ]10 very

successful successful
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The Client Satisfacrion Questionnaire {CSQ;

n

Please help us improve our program by answering some gquestions about zhe
services you have received at the . We are
interested in your honest opinions, whether they are positive or
negative. Please answer all of the gquestions. We alsc welcome your
comments and suggestions. Thank you very much, we appreciats your help.

CIRCLE YOUR ANSWER:
L. How would you rate the quality of service you reacelived?

4 3 2 1
Excellent Good Fair Pcor

2. Did you get the kind of service you wanted?

1 2 3 4
No, definitely No, not really Yes, generally Yes, definitely
not

*3. To what extent has our program met your needs?

4 3 2 1
Almost all of my Most of my needs Only a few of my None cf my needs
needs have been have been met needs have have been met
met . been met

4. If a friend were in need of similar help, would you recommend our
program to him/her?

1 2 3 4
No, definitely No, I don't Yes, I Yes, definitely
not think so think so

S. How satisfied are you with the amount of help you received?

1 2 3 4
Quite Indifferent Mostly satisfied Very satisfied
dissatisfied or mildly

dissatisiied

6. Have the services you received helped you to deal more efrzctively
with you problems?

4 3 2 4
Yes, they helped Yes, they helped No, they reall No, they seemed
& great deal somewhat didn't help to make things
worse

*7. In an overall, general sense, how satisfied are you with the
service you received?

4 3 2 1
Very satisfied Mostly satisfiiad Indifferent Quite
or mildly dissatisfied
dissatisfied

*8. If you were to seek help again, would you come back to our program?

1 2 3 4
No, definitely No, I den't Yes, I think so Yes, definitely
not think so
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DAY: DATE:
DAILY SLEEP DIARY
1. Roughly how many hours did you sleep last night?

2. How difficult was it for you to fall asleep? Putan "X" in the appropriate box

Very difficult 1 2 3 4 5 Very easy

3. Rate the quality of last night's sleep:

Very poor 1 2 3 4 5 Very good

4. What was the level of physical tension (example: jittery, nervous feeling, tight, tense
muscles) when you went to bed last night?

Very tense 1 2 3 4 5 Very relaxed

5. Rate your level of mental activity (example: worry, can't shut of your thoughts)
when you went to bed last night:

Very active 1 2 3 4 5 Very quiet

6. How rested do you feel this morning?

Very poorly Very well
rested 1 2 3 4 5 rested

7. How well do you think you were functioning yesterday?

Very poorly 1 2 3 4 5 Very well

8. a) Did you nap yesterday? NO YES

b) If yes, what is the total number of hours and minutes you napped? ___ hrs __min



10.

1.

12.

13.

14.

Comments:

a) What time did you go to bed last night?
b) What time did you turn off the lights?

a) How long did it take you to fall asleep last night? hrs min

b) What did you do while you were awake?

a) How many times did you awaken during the night?

b) Approximately what is the total number of hours and minutes you stayed awake
during the night? hrs ___min

c) What did you do while you were awake?

a) How many times did you wake up in the morning earlier than you wanted to?
b) Approximately what is the total number of hours and minutes you stayed

awake? hrs min

c) What did you do while you were awake?

What time did you wake up this morning (last awakening)? __
What time did you actually get out of bed this morning?
a) Did you take anything to help you sleep? NO YES

b) If yes, what?

c) When?




Appendix B

Consent Form - Sleep and Aging Study
Consent Form - Treatment Study



Date:

Sleep and Aging Studv

CONSENT FORM

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

I am being asked to take part in this study. If I
agree, I understand that I will be expected to
complete a battery of brief questionnaires designed
to assess the nature of my sleep pattern, my
lifestyle, and aspects of my physical and
psychological well being. This will require about
one hour of participation.

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.

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

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.

On the basis of this information, I

willingly consent to participate as a subject in this

study conducted at the Jewish General Hospital.

Participant:

Project Coordinator:

Witness:




Date:

(91

Treatment Stud

CONSENT FORM

I am informed that this study is an attempt to
evaluate sleep patterns and the effectiveness of a
technique to manage sleep disorder.

I am willing to answer some questions about my
physical and psychological status and the nature of
my sleep pattern and I am willing to complete a
battery of brief questionnaires on these topics from
one to three times. I am willing to complete a brief
daily sleep diary for up to six weeks.

I understand that the evaluation procedure includes a
tape recorder, pillow speaker and audiotapes which
are to be used at home.

I understand that I am free to ask any questions
concerning the procedure used in this study at any
time. If for any reason, I experience discomfort or
concern during participation in this project, I
understand I am free to discuss this with the project
coordinator and request appropriate recommendations
or referrals and the option of terminating my
participation.

I understand that if results of this study are
published, my part in the study will be completely
anonymous and my privacy will be completely
protected.

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

Participant:

Project Coordinator:

Witness:




Appendix C

Treatment Contracts



Treatmen ntr
Countercontrol-Plus Relaxation

I, , agree to carry out the
treatment program specified by the Sleep and Aging Project
to improve my sleep. For a period of 14 nights, I will
listen to the relaxation tape each time I have difficulty
getting to sleep. I will also complete a Daily Sleep Diary
each morning for 14 days. I understand that if I fail to
listen to the tape on more than 2 consecutive sleepless
nights I will be required to terminate the treatment

program.

I understand that the equipment I will use in this treatment
program belongs to the Jewish General Hospital and I
undertake to have it returned to the Jewish General Hospital
by . The equipment includes a taperecorder, an

adaptor, a pillow speaker and a relaxation tape.

Date: Participant:

Witness:
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Treatment Contract

Countercontrol-Plus Audiobook

I, r a&gdree to carry out the
treatment program specified by the Sleep and Aging Project
to improve my sleep. For a period of 14 nights, T will
listen to the relaxation tape each time I have difficulty
getting to sleep. I will also complete a Daily Sleep Diary
each morning for 14 days. I understand that if I fail to
listen to the tape on more than 2 consecutive sleepless
nights I will be required to terminate the treatment
program.

I understand that the equipment I will use in this treatment
program belongs to the Jewish General Hospital and I
undertake to have it returned to the Jewish General Hospital
by . The equipment includes a taperecorder, an
adaptor, a pillow speaker and a relaxation tape.

Date: Participant:

Witness:




Appendix D

Take Home Treatment Instructions

[} ¥}
W



Take Home Treatment Instructions

Daytime Practices

Day 1: listen to the tape for 10 minutes
Day 2: listen to the tape for 20 minutes
Day 3: listen to the tape for 30 minutes

During the Night

AFTER you have practised for 3 days you can
night. You are to use the tapes EVERY time
difficulty falling asleep.

- twice a day
- twice a day

- twice a day

use the tape at
you have

Set the taperecorder and tape up before bedtime. Set the
volume so that it is just comfortably audible This is what

you are to do:

1) If after 10 minutes after you've turned out the lights
you are not asleep (or if the middle of the night if you
wake up) you are to turn on the taperecorder.

2) Make sure to listen to the tape - if

you find

yourself thinking about something else - bring your

attention back to the tape. Of course,

if you find

yourself drifting off to sleep, let it happen. The tape
will stop itself (or you may want to turn it off).

3) In the morning £fill in the DAILY SLEEP DIARY ~ EVERY

MORNING for twc weeks. Cnce it is filled

F TR |
out we would

like you to call us so we can record your answers. If a
member of our project is not available you should read
your answers on the telephone answering machine.

Sleep and Aging Project - telephone: 340-8222, local 5626.



Appendix E

Telephone Screening Interview
Structured Sleep History Interview
Long-term Follow-Up Interview
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Telephone Screening Interview

My name is . I am part of the research team of
the Sleep and Aging Project (and am working with
Dr. ). We are studying sleep in people over

60. The information we collect will be helping us to
understand more about what makes people sleep well or poorly
and will help us in developing an effective treatment for
insomnia.

Let me tell you about what is involved. We would like to
see you for about 1 hour to 1 hour and » to answer some
questions and fill in some questionnaires about your sleep
patterns. Of course this will all be confidential. Once
the questionnaires have been completed you will have an
opportunity to discuss any concerns you may have related to
sleep.

Does this sound like something you would be willing to do?

IF 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 557

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

) 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 took 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, you are just the kind of person we are looking
for. May we set up an appointment that is convenient for
you to come to the hospital? (ASK THEM TO BRING ANY
MEDICATION THEY ARE CURRENTLY TAKING)

OR

Thank you for your time. You have been very helpful. For
this part of the study we are looking for people who:

1) are older than 60, or

2) have no major personal or medical problem right now,

or

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

4) who have not taken medication in the last 6 months
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 about 8 months at 340-8266.

Thank you again.
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Structured Sleep Historv Interview

I AM GOING TO ASK YOU SOME QUESTIONS ABOUT YOUR SLEEP
PATTERNS.

How often do you feel exhausted during the day?  days/week
1. APNEA
a) i: Do you snore? Yes No_
ii: Has a bed partner ever complained 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 you 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)

2. MYOCLONUS AND RESTLESS LEG
a) Do your legs ever bother you after you go to bed at

night (e.g., cramps, jerking movements, crawling
sensations)? Yes No




b) At night, do you feel like something is crawling on
your legs and you have to shake it off or move your
legs? Yes No

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

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

If YES to any of the above:

e) How often do you have this problem?

f) How long have you had this problem?

0
tn

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

3. PARASOMNIAS

a) 1) How often do you have nightmares?

IF MORE THAN 6 NIGHTMARES PER YEAR:

ii) How often do they wake you up?

b) i) How 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) 1i) How often do you sleepwalk?
IF POSITIVE:
ii) How long has this been happening?
EXCLUSION CRITERIA: a) or b) or c: frequency > 1/wk &

duration > 1 month



4. HYPERSOMNIA

a) 1) Do you have any problem waking up?
Yes No

IF YES:

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 > 1/wk.

5. SLEEP-WAKE SCHEDULE

a) 1i) Do you work the night shift or a rotating or
split shift? Yes No
IF YES:

ii) How often?

1ii) How long have you had this shift?

EXCLUSION CRITERIA: Poor sleeper and shift change in the
last six months.

b) 1) Do you travel across time zones?
Yes No

IF YES:

ii) When was the last time?

iii) Did you get jet lag? Yes No
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IF YES, ASK PARTICIPANT TO RETURN IN ONE MONTH 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?

f) 1If discontinued use of drugs, when did you stop?

MEDICATIONS AMOUNT NIGHTS/WEEK DURATION WHEN STOPPED

EXCLUSION CRITERIA: Frequency of medication use > 3/wk
and/or discontinued use of medication
< 2 months ago.

7. a) Are you currently taking any other medication?
Yes No

IF YES:
b) What medication is it? c) What illness is it
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d) Do you feel that any medications interfere with your
sleep? Yes No

IF YES:

e) Which medications?

f) 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

9. a) i) During the past year, have you been severely
depressed? Yes No

IF YES:

ii) How long did it last?

iii) Are you currently depressed? Yes No

b) Are you currently taking medication for medication
for depression? Yes No

IF YES:

c) What is it?

EXCLUSION CRITERIA: If YES for i) and ii) > 1 year or iii)
or b)

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

IF YES:

b) For what?
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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 > 1l/week

12. a) How many times per night do you wake up to use the
bathroom?

IF MORE THAN TWICE:

b) How long has this been happening?

¢) Is it illness related? Yes No
IF YES:

d) What is the problem?

EXCLUSION CRITERIA: If illness causes difficulty falling
back to sleep.

13. EXPECTATIONS

a) How long would you like to be able to sleep each
night? 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?

1l4. 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 bedroom? days/week
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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
than an hour later than your usual bed time?
Yes No
b) Do you go to bed more than an hour later than you
usual bed time? Yes No
c) 1) Are there certain days of the week when you
experience more difficulty falling asleep than on
other days? Yes No
IF YES:
ii) When? (How does it relate to your days off?)
iii) What is the sleeping difficulty? (i.e.,
difficulty falling asleep at night, waking
too early)
17. a)How 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



20.

IF
b)
c)

Is

YES:

What have you tried?

How effective was it?

there anything else related to your sleep that you

think I should know but have not asked you about?

38 ]
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Long—-term Follow-Up Interview

Sleep Questionnaire

In answering these questions, refer to the last typical week.

9. Do you have insomnia? (problem with falling asleep or
going back to sleep after waking up at night or early in
the morning) Put an " X " in the appropriate box.

O"fetreﬁg 1 2 3 4 s 6 7 8 9 10 r;’i:{y
10. a) How distressed are you by an insomnia problem?
ERF 1 2 3 4 s 6 7 8 9 10 very
11. a) How many hours, on average, do you usually sleep
per night?
b) How many days per week do you nap?
FALLING ASLEEP
12. a) How long does it usually take you to fall asleep?

b) During a typical week, how often do you have

difficulty falling asleep?
Days Per Week: 0 1 Z 5 4 5 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
IF YES:

a) How many times per night?

b) How often?

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



c) How often do you have difficulty getting

back to sleep?
Days Per Week: 0 1 2 3 4 5 & 7

d) How often does difficulty getting back to
sleep 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



Appendix F

Baseline Data
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Rppendix F1
Chi-Square Comparisons: Equivalence of the Three

Intervention Groups on Demographic Variables

Variables Degrees of Chi-Square (x?)
Freedom (df)

Sex 2 .17
Marital Status 2 1.31
Living Arrangement 4 1.25
Education Level 4 3.77°
Employment Status 2 9.15""
Income Category 2 4.158°
Religion 8 14.45
Note. N = 41 for all variables except Living Arrangement
(N=40) and Income Category (N=33)

p < .05



Appendix F2

Chi-Square Comparisons: Sex Differences

on Demographic Variables

Yariables Degrees of
rreedom (df)

Chi-Square

(x%)

Marital Status 1
Living Arrangement 2
Education Level 2

"

Employment Status i

=)

Income Category

Religion 4

—

.34

.21

.32

.42

.29

Note. All comparisons are nonsignificant.
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Chi-Square Comparisons: Equivalence of %he

hree

Intervention Groups on Problem Specific Variables

Variables Degrees of Chi-Square
Freedom (df) (x%)
Type of Insomnia Problem
Onset Only 2 1.15
Maintenance Only 2 2.80
Onset & Maintenance 2 5.01
No Diagnosable Problem 2 1.62
Sleep Medication Use
Number of Subjects 2 .95

Note. N = 41



Appendix F4

ANQVA Summary Table for Differences
Among Intervention Groups on Sleep-Wake

Parameters at Basel:ine

Source Ss MS  df E B
S0L
Group .03 .01 2 .04 .96
Error 13.14 .35 38
WASO
Group 3.63 1.82 2 1.30 .29
Error 53.26 1.40 38
IST
Group 2.95 1.48 2 .89 .42
Error 62.95 1.66 38
SE
Group .09 .04 2 1.56 .22
Error 1.05 .03 38

V4
]

Note. 41
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Appendix FS
aANOVA Summary Table for Differences Among Intervention

Groups on Subjective Sleep Variables at Baseline

Source SS MS df E s

Sleep Quality
Group .54 .27 2 59 S6é
Error 17.37 .46 38

Insomnia Freguency
Group .20 .10 2 .03 .96
Error 116.29 3.00 38

Distr E n
Group 1.98 .98 2 .18 .83
Error 185.10 5.42 36

Sleep Self-

Efficacy
Group 39.68 19.84 2 .59 .56
Error 1280.22 33.69 38

Note, N = 41, except Distress Frequency (N = 39)



Appendix F6

Sourc Ss df E B

B im
Group .15 .C8 2 .05 .92
Error 33.62 .88 38

Arising Time
Group .48 .24 2 .22 .81
Error 41.90 .10 38

Tj i
Group .60 .30 2 .26 .78
Error 44,15 .16 38

N week
Group 8.73 .37 2 .99 .38
Error 167.38 .40 38

Na week

N=1G2
Group 3.44 .72 2 .34 .72
Error 82.06 .13 16

Note, N =41

0nly participants who reported napping



Appendix FE7
ANOVA Summary Table for Differences Among

Intervention Groups on Daytime Variables at Baseline

Source S8 Ms df E o}

leepin

Group .81 .40 2

Error 45.86 1.27 36 .32
Fatigue

Group 7.24 3.62 2

Error 143.20 3.77 38 .96
Functioning

Group .58 .29 2

Error 18.53 .49 38 .60
Restedness

Group .16 .08 2

Error 21.10 .56 38 .14

Note. N = 41

[

ro



Appendix £8
ANOVA Summary Table for Differences Among Intervention Grougs

on Cognitive-Affective Variables at Baseline

Source SS usS df E e

Anxi l1£-

Statements
Group 81.27 4C.63 2 .09 .91
Error 16454.64 433.02 38

Cognitive Arousal
Group 9.14 4.57 2 17 .85
Error 1032.86 27.18 38

Mental Activity
Group 3.20 1.60 2 .0 .C6
Error 19.71 .52 38

Somatic Arousal
Group 28.14 14.07 2 .0 .14
Error 262.35 6.90 38

P i T
Group 3.93 1.97 2 .0 .01
Zrror 15.24 40 38




Appendix F9
ANCVA Summary Table for Differences Among

Intervention Groups on Psychological Variables at Baseline

[¥9)

Source SS MS df £

5 . BST)
Total Sample
Group 1.25 .62 2 1.93 16
Error 12.26 .32 38
Males
Group 1.67 .83 2 1.21 .34
Error 6.90 .69 10
Females
Group .18 .10 2 .54 .59
Error 4.48 .18 25

Neuroticism
Group 6.43 3.22 2 .13 .88
Error 915.54 24.74 37

Worry
Group 185.00 92.50 2 .41 .67
Error 7461.22 226.10 35
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T~tests Comparing Sleep-Wake and Subiective

Sleep Variable Scores of Males and Females at Baseline

"

YT =i T
2

Variable G:gup Mean T-Yalue d 2-Tall
Prcbabilicy

SoL 1 .76 .72 33 .48
2 .62

WASO 1 1.67 -.40 39 .69
2 1.83

TST 1 5.43 .79 39 .44
2 5.08

SE (%) 1 .67 .19 39 .85
2 66

Sleep Quality 1 3.10 .46 39 .65
2 2.99

Insomnia Frequency 1 8.39 55 39 59
2 8.08

Distress Frequency 1 5.89 .16 39 .87
2 5.77

Sleep Self- 1 23.93 -1.71 39 .10

Efficacy
Z 27.15

%Group 1 Females (n = 28)

Group 2 Males (n = 13)
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Appendix

T-tests Comparing Lifestyle Sleep Variable and Daytime

Variakle Scores of Males and Females at Baseline

Variable Grgup Mean T-Value df 2-

Bedtime 1 23.35 .69 35 .50
2 23.13

Arising time 1 31.33 1.84 39 .G7
2 30.71

Time in Bed 1 7.95 .91 17.69 .37
2 7.58

Naps (days/week)® 1 2.91 .08 16.82 .94
2 2.83

Sleepiness 1 2.14 -1.54 39 13
2 2.69

Fatigue 1 2.36 .78 39 .44
2 1.85

Functioning 1 3.75 .87 39 .39
2 3.55

Restedness 1 3.36 .42 39 .68
2 3

4Group 1 = Females, n = 28
Group 2 = Males, n = 13
®Only participants who reported napping; Females: N=11, Males: N=9
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T-tests Comparing Ccgnitive Affective an

Variable Scores of Males and Females at Zaseline

Variable Group Mean T-Value df 2-Tail
2 Probability

Anxicus Self-Talk 1 55.71 .30 38 .76
2 53.62

Cognitive Arousal 1 17.43 .79 38 .44
2 16.08

Somatic Arousal 1 10.79 .27 39 .79
2 10.54

Mental Activity 1 3.51 .39 39 .70
2 3.41

Physical Tension 1 3.67 .99 39 .33
2 3.44

Glcbal Severity Index 1 .60 .17 39 .86

(BSI)
2 .57

Depression (BSI) 1 .50 -.88 39 .38
2 .68

Neurcticism (EPI) pa 1C.89 .31 33 78
2 10.38

Worry 1 51.86 .71 39 .48
2 48.54

Life Satisfaction 1 22.89 1.04 39 .30
2 20.42

Females, n = 28
Males, n = 13

3Group 1
Group 2



Appendix G

Treatment Compliance Scores



T-tests Comparing Treatment Ccmpliance

Sccres

for Sleep Onset and Sleep Maintenance Insomnia Episodes

Variable Group? N Mean T-Value d£ Prézgg?f;:y
R ign Group
Intervention Phase 1 15 76.53 -.359 14 .57
2 15 83.8C
Follow-up Phase 1 12 54.75 .43 11 .68
2 12 48.75
Audiobogok Group
Intervention Phase 1 18 51.50 -.73 17 .47
2 18 58.72
Follow-up Phase 1 10 44.90 -1.69 9 13
2 10 54.90

Group 1 - Sleep Onset insomnia episodes
Group 2 - Sleep Maintenance insomnia episodes

t

Y
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Completers and Drop-outs



Appendix H1

Baseline Means and Standard Deviatiens of

Post-Intervention Completers and Drop-outs

Variables Ccmpleters? Drop-Qucts=
Mean S0 Mean SC
Demographic Variabl
Age 67.49 6.71 69.64 7.16
Income Adequacy
P lem ific Variabl
Duration of Insomnia 15.24 13.09 16.09 16.35
Medication Use (Days/week)? 1.83 1.27 1.92 .80
Lifestyie Sleep Variables
Bedtime 23.28 .92 23.18 .82
Arising Time 31.13 1.03 31.18 1.21
Time in Bed 7.83 1.06 8.00 1.06
Napping Frequency
(Days/week)?
S1 =W Varj
SOL .72 .57 .67 .46
WASO 1.72 1.19 1.75 .95
TST 5.32 1.28 5.77 1.07
SE(%) €7 7 €9 i3
ubj iv v
Sleep Quality 3.07 .67 3.05 .91
Insomnia Frequency 8.29 1.71  6.457° 2.34
Distress Frequency 5.85 2.28 5.20 2.44
Sleep Self-Efficacy 24.95 5.74 25.09 6.11
Daytime Variables
Sleepiness 2.33 1.11 2.56 1.01
Fatigue 2.20 1.94 3.05 2.67
Functioning 3.68 .69 3.59 .98
Restedness 3.32 .73 2.83 .76




Appendix H1 (cont'd)

Baseline Means and Standard Deviations cf

Post-Intervention Completers and Drop-outs

(A8

Variables Completers? Drop-Outs?
Mean SD Mean SD

nitiv ££ ive Variabl
Anxicus Self-Statements £5.05 20.33 60.18 35.538
Cognitive Arousal 17.00 5.10 16.82 8.10
Somatic Arousal 10.71 2.70 9.91 3.59
Mental Activity 3.47 .76 3.32 1.15
Physical Tension 3.60 .69 3.83 .78

Esychological Varjables
Global Severity Index (GSI) .5% .39 .54 71
Depression (BSI) .56 .58 .79 .90
Neuroticism 10.73 4.86 12.70 6.20
Worry 50.78 14.78 50.67 15.68
Life Satisfaction 22.11 7.16 21.55 6.07

‘Completers: n = 41
’Dropouts: n = 11

3Includes only participants who used medication.
‘Includes only participants who reported napping.

Cx

p<.0l: T-test comparison of completers and drop-outs.

ry



Appendix H2

Baseline Means and Standard Deviations

of Foliow-up Completers and Drec-outs

Completers

L

Drop-Outs?

Variables Mean SD Mean SD
Dem ic Vari
Age 67.97 6.51 66.14 7.99
Income Adequacy 5.22 1.77 5.86 1.57
Pr ific Vari
Duration of Insomnia 153.06 12.15 17.71 16.08
Medication Use (Days/week)3 2.22 1.56 1.33 .58
Li Variabl
Bedtime 23.37 .93 22.82 .88
Arising Time 31.09 1.08 31.46 .77
Time in Bed 7.69 .99 8.64° 1.07
Napping Frequency 2.81 2.14 3.50 3.54
{Days/week)*
P hol al Vari
Global Severity Index (GSI) .59 .42 .55 .26
Depression (BSI) .57 .63 .45 .28
Neuroticism 10.18 4.90 12.71 4.03
Worry 49.91 13.7¢ 56.00 14.72
Life Satisfaction 21.71 6.86 24.29 8.67

'Compieters: n = 33

’Dropouts: n

~

3Includes only participants who used medication.

‘Includes only participants who reported napping.
‘e<.05: T-test comparison of completers and drop-outs.
L P



Appendix H3
Baseline and Post-Intervention Means and Standard

Deviations of Follow-Up Completers and Drop-outs

Baseline Fost-

Intervention

N
(|8
(97

Variables Mean SD Mean SD

1 -W Vari

SOL
completers 71 .59 .50 .39
dropouts .76 .58 .49 .29
WASO
completers 1.71 1.13 1.28 .93
dropouts 1.89 1.58 1.65 1.46
TST
completers 5.36 1.18 5.74 1.01
dropouts 5.09 1.88 5.44 1.57
SE (%)
completers 68 15 73 14
dropouts 59 23 65 20
iv Vari
Sleer Qualicy
completers 3.05 .70 3.33 .74
dropouts 3.12 .63 3.52 .75
Insomnia Frequency
completers 8.21 1.80 6.36 2.52
dropouts 8.86 1.22 7.86 1.46
Distress Frequency
completers 5.58 2.24 5.39 2.53
dropouts 7.29 1.80 5.70 2.43

Sleep Self-Efficacy
completers 24.70 5.28 28.52 6.55
dropouts 25.43 8.14 28.00 7.83




Appendix H3 (cont'd)

Baseline and Post-Intervention Means and Standard
Deviations of Follow-Up Completers and Drop-outs

Baseline Post-
Intervention

Variables Mean sSD Mean St
Daytime F ioning Varjable
Sleepiness

completers 2.36 1.17 2.38 1.29

dropouts 2.14 .69 2.20 1.07
Fatigue

completers 2.18 1.99 2.35 1.76

dropouts 2.0C 1.83 2.00 1.29
Functioning

completers 3.67 .72 3.71 .73

dropouts 3.77 .66 4.11 .67
Restedness

completers 3.30 .75 3.41 73

dropouts 3.40 .74 3.59 1.01
Cognitive Variables
Anxious Self-Statements

completers 52.67 18.04 46.85 14.41

dropouts 50.43 2¢.01 54.00 2¢€.88
Cognitive Arousal

completers 17.12 5.21 15.76 4.77

drcpouts 17.14 4.85 16.86 4.91
Somatic Arousal

completers 10.73 2.50 10.52 3.29

dropouts 10.71 3.86 9.43 .98
Mental Activity

completers 3.40 .77 3.57 83

dropouts 3.83 .67 3.76 1.04
Physical Tension

completers 3.57 .72 3.57 83

dropouts 3.70 .62 3.94 .67

Note. All Group comparisons

are nonsignificant.
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Appendix H4
Baseline Means and Standard Deviations fur Long-Term

Follow-up Sleep Questionnaire Completers and Non-Completers

Completerst Non-Completers?
Variables Mean Sb Mean SD
Demogr ic V.
Age 68.70 6.59 64.13 4.70
Income Adequacy 4.96 1.82 5.29 .95
Problem ific Variabl
Duration of Insomnia 15.73 13.22 10.50 8.52
Medication Use (Days/week)3 2.00 1.58 1.67 38
if v
Bedtime 23.41 1.03 23.44 .56
Arising Time 31.13 1.11 30.97 1.14
Time in Bed 7.67 .96 7.53 1.17
Napping Frequency 2.92 2.05 1.38 .75
(Days/week)*
Psychological Variables
Global Severity Index (GSI) .56 .35 .80 .56
Depression (BSI) .55 .60 .71 .80
Meurcrticism 18.2 5.C 11.25 3.562
Worry 48.96 12.40 58.00 13.30
Life Satisfaction 21.33 6.78 20.63 6.58
Note. All Group comparisons are nonsignificant.

lCompleters: n = 23

’Noncompleters: n = 8

3Includes only participants who used medication.
‘Includes only participants who reported napping.
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Appendix I

Whole Sample Analyses



Appendix Il

3x2 ANOVA Summary Table: Baseline to Post-Intervencion

Changes Among Intervention Groups on Sleep-Wake Parameters

38}
B}

Qur sS M3 4f E =]

SCL
Group 16 .a8 2 .23 gc
Error 13.02 .34 38
Time .58 .58 1 3.62 .07
Group X Time .08 .04 2 .24 .79
Error 6.05 .16 38

WASO
Group 3.99 2.00 2 .89 42
Error 85.52 2.25 38
Time 1.24 1.54 1 6.08 .02
Group X Time .55 .28 2 1.08 .38
Error 9.65 .25 38

IST
Group 3.12 1.56 2 .60 .56
Error 99.42 2.62 38
Time 1.3C 1.80 i 7,35 .01
Group X Time .80 .40 2 1.76 19
Error 8.58 .23 38

SE
Group .06 .03 2 .67 .52
Error 1.71 .04 38
Time .03 .03 1 8.80 .01
Group X Time .03 .02 2 4.40 .02
Error 4 .CO 38

)



Aprendix 12

3X2 ANOVA Summary Table:

Baseline to Post-Intervention

Changes Among Intervention Groups on Subjective Sleep Variables

urce ss MS df E o]

Sieep Quality
Group .41 .21 2 .28 .76
Error 28.21 74 38
Time 1.55 1.55 1 6.22 .02
Group X Time .21 10 2 .41 .66
Error 9.48 .25 38

In r
Group 4.04 2.02 2 .31 .74
Error 6.57 249.76 38
Time 46.07 46.07 1 31.00 .00
Group X Time 4.66 2.33 2 1.57 .22
Error 56.46 1.49 38

Distress Frequency
Group 2.16 1.08 2 .14 .87
Error 286.51 7.54 38
Time 2.69 2.69 1 .81 .37
Group X Time 8.07 4.04 2 1.21 .31
Error 126.79 3.34 38

1 £-

Group 94.44 47.22 2 .78 .47
Error 2296.07 60.42 38
Time 170.37 170.37 1 12.14 .001
Group X Time 3.74 1.87 2 .13 .88

Error




Appendix I3

3X2 ANOVA Summary Table: Baseline to Post-Intervention

Changes Among Intervention Groups on Daytime Variables

Source SS MS df E B

Sleepiness
Group .47 .23 2 13 .88
Error 70.1¢9 1.85 38
Time .01 .01 1 .02 .89
Group X Time .71 .36 2 .53 .59
Error 25.45 .67 38

Fatigue
Group 1.50 .75 2 .17 .85
Error 170.70 4.49 38
Time 1.08 1.08 1 .55 .46
Group X Time 6.85 3.42 2 1.73 .19
Error 75.18 1.98 38

E ionin
Group .00 .00 2 .00 . 998
Error 33.98 .89 38
Time .00 .00 1 .00 .98
Group ¥ Time 1.04 .5 2 2.36 .07
Error 6.89 .18 38

Restedness
Group .32 .16 2 .17 .84
Error 35.43 .93 28
Time .12 .12 1 .57 .45
Group X Time .66 .33 2 1.61 .21
Error 7.78 .20 38




Aprpendix 14

342 ANOVA Summary Table: Baseline to Post-Intervention Changes
Among Intervention Groups on Cognitive-Affective Variabies

Sgurce ss MS af E o]

Anxi elf-Talk
Group 414.47 207.23 2 .29
Error 27096.77 713.07 38
Time 464.29 464.29 1 5.57
Group X Time 123.58 61.79 2 74
Error + 3166.64 83.33 38

Cognitive Arousal
Group 19.88 9.3%4 2 .23 .80
Error 1655.14 43.56 38
Time 1.16 1.16 1 .06 .80
Group X Time 15.88 9.94 2 .56 .58
Error 679.14 17.87 38

Mental Activigy
Group 3.02 1.51 2 1.38 .26
Error 41.67 1.10 38
Time .15 .15 1 81 .37
Group X Time .74 .37 2 1.98 .15
Error 7.12 .19 38

Somatic Arousal
Group 24 .84 12.42 2 1.23 .28
Error 355.11 9.34 38
Time 2.53 2.53 1 .65 .43
Group X Time 6.89 3.44 2 .88 .43
Error 148.87 3.92 38

Ehysical Tension
Group 5.49 2.75 2 2.98 .06
Error 34.98 .92 38
Time .00 .00 1 .01 .94
Group X Time .22 .11 2 .66 .52
Error 6.46 .17 38




ra
(W)
[9Y]

Appendix IS5
2X2 ANOVA Summary Table: Baseline to Post Intervention Tranges

Among the Two Treatment Groups con Sleep-Wake Parameters

Source SsS MS g£ E o

SoL
Group .06 .06 1 ig 68
Error 13.25 .35 38
Time 1.07 1.07 1 8.19 g1
Group X Time .14 .14 1 1.10 30
Error 4.396 .13 38

WASQ
Group .87 .87 1 .38 .54
Error 85.75 2.26 38
Time 3.27 3.27 1 11.94 .001
Group X Time .36 .36 1 1.31 .26
Error 10.41 .27 38

IST
Group 1.25 1.25 1 .46 .50
Error 103.91 2.73 38
Time 2.88 2.88 1 13.57 .001
Group X Time .17 .17 1 .82 .37
Error 8.07 .21 38

SE
Group .01 .01 1 .25 .62
Error 1.84 .05 38
Time .06 .06 1 17.42 .001
Group X Time .02 .02 1 5.18 .03
Error .13 .00 38




Appendix Ig¢
2X2 ANOVA Summary Tables: Baseline to Post Intervention

Among the Two Treatment Groups on Subjective Sleep Variables

Source SS MS af E jo]

Quality
Group .98 38 i 1.36 25
Error 27.23 .72 38
Time 1.86 1.86 1 6.70 .01
Group X Time .15 .15 1 .52 .47
Error 10.56 .28 38

Insomnia_ Fregquency
Group 4.11 4.11 1 .62 .44
Error 251.84 6.63 38
Time 58.80 358.80 1 26.00 .00
Group X Time 2.25 2.25 1 .99 .33
Error 85.95 2.26 38

Distress Frequencgy
Group 1.96 1.9¢ 1 .24 .63
Error 306.48 8.07 38
Time 4.16 4.16 1 1.30 .26
Group X Time 6.08 6.08 1 1.8 .18
Error 121,91 2.21 38

leep Self-Effi

Group 9.48 9.48 1 .15 .70
Error 2449.27 64.45 38
Time 256.97 256.97 1 16.90 .00
Group X Time .97 .97 1 .06 .80

Error 577.83 15.21 38




Appendix I7
2X2 ANQOVA Summary Table: Saseline tc Post-Intervention

Changes Among Intervention Groups on Daytime Variables

[}
(VY]

u

rc ss MS daf E o]

Sleepiness
Group .06 .06 1 .06 .87
Error 79.11 2.08 38
Time .01 .01 1 .2 .90
Group X Time .10 .10 1 .14 .71
Error 28.06 .74 38

Fatigue
Group 1.92 1.92 1 .42 .52
Error 174 .38 4.59 38
Time .48 .49 1 .24 .63
Group X Time 3.12 3.12 1 1.53 .22
Error 77.63 2.04 38

Functioning
Group .62 .62 1 .74 .39
Error 31.82 .84 38
Time .19 .19 1 1.00 .32
Group X Time .01 .01 1 .03 .86
Error 7.14 .19 38

Restedness
Group .05 .05 1 .06 .81
Error 35.20 .93 38
Time .30 .30 1 1.28 .27
Group X Time .16 .16 1 .68 .41
Error 8.99 .24 38




Appendix I8
2X2 ANOVA Summary Table: Baseline to Pecst-Intervention

Changes Among Treatment Groups on Cognitive-Affective Variables

[
[99]
(o)

ource ss MS daf E 2

Anxi —Talk
Group .35 .35 1 .00 .98
Error 23326.8 613.86 38

4

Time 742.71 742.71 1 11.23 .002
Group X Time 248.61 248.61 1 3.76 .06
Error 2512.78 66.13 38

Cognitive Arousal
Group 17.29 17.29 1 .44 .51
Erreor 1485.09 39.08 38
Time 29.05 29.05 1 2.86 .10
Group X Time 8.05 8.05 1 .79 .38
Error 385.83 10.15 38

Men Activiz
Group 3.48 3.48 1 3.27 .08

rror 40.46 1.06 38

Time .33 .33 1 1.63 .21
Group X Time .04 .04 1 .18 .67
Error 7.70 .20 38

Somatic Arousal
Group 3.17 3.17 1 .29 .59
Error 410.78 10.81 38
Time 2.60 2.60 1 .44 .51
Group X Time 12.20 12.20 1 2.08 .16
Error 222.60 5.86 38

Physical Tension
Group 3.52 3.52 1 3.80 .06
Error 35.23 .93 38
Time .04 .04 1 .28 .60
Group X Time .00 .00 1 .00 .95

Error .15 5.60 38




Lppendix I9

Baseline and Post-Intervention Means and Standard
Deviations for the Whole Sample
(based on two group comparisons)

Post-

Baseline . .
Intervention

Variables M SD M sD

Sleep-Waxke Parameters

SOL .72 .58 .48 .37
WASO . 1.74 1.20 1.34 1.03
TST 5.31 1.30 5.69 1.10
SE (%) .67 .17 .72 .15

Subjective Sleep Variables

Sleep Quality® 3.06 .68 3.36 .74
Insomnia Frequency? 8.33 1.72 6.63 2.43
Distress Frequency? 5.88 2.24 5.45 2.48
Sleep Self-Efficacy® 24.83 5.76 28.43 6.69

Daytime Variables

RestednessP 3.32 .74 3.44 .77
Functioning® 3.68 .70 3.48 .72
Sleepiness (SSS)* 2.32 1.10 2.35 1.25
FatigueP 2.15 1.94 2.29 1.68
Cognitive-Affective Variables
Anxious Self-Talk? 54.03 19.49 48.10 17.00
Cognitive Arousal? 17.13 5.11 15.95 4.75
Somatic Arousal? 10.73 2.73 10.33 3.03
Mental Activity® 3.48 .77 3.61 .86
Physical Tension® 3.59 .70 3.64 .81
Note. N=40.

¢ Higher scores indicate worse adaptation
b Higher scores indicate better adaptation
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Appendix I1l0

2x3 ANOVA Summary Table: Differences Among
Intervention Groups across Three Testing Times

on Sleep-Wake Parameters

Source Ss MS df df? E 2 g?
SOL
Group .33 .33 1 .86 .36
Error 11.70 .38 31
Time 1.27 .63 2 1.39 5.08 .01 .02
Group X Time .17 .08 2 1.39 .68 .51 .46
Error 7.73 12 62 43.00
WASO
Group .86 .86 1 .34 .37
Error 78.97 2.55 31
Time 7.36 3.68 2 1.83 20.30 .00 .000
Group X Time 1.64 .82 2 1.83 4.53 .02 .02
Error 11.24 .18 62 56.68
TST
Group 2.30 2.30 1 .80 .38
Error 89.30 2.88 31
Time 4.87 2.44 2 1.83 11.08 .000 .000
Group X Time .59 .30 2 1.83 1.35 .27 .27
Error 13.62 .22 62 56.60
SE
Group .03 .03 1 .57 .46
Error 1.54 .05 31
Time .10 .05 2 1.94 13.32 .000 .000
Group X Time .03 .01 2 1.94 3.50 .04 .04
Error .23 .00 62 60.15

2Greenhouse-Geisser Epsilon Correction applied.



BAppendix I1l

2X3 ANOVA Summary Tables: Differences Among

m

Di
Intervention Groups Across Three Testing Times

on Subjective Sleep Variables

Source ss MS df dfe £ o o
Quality
Group 2.80 2.80 1 2.37 13
Error 36.71 1.18 31
Time 2.79 1.40 2 1.53 6.77 .01 .01
Group X Time .24 .12 2 1.53 .59 .56 .52
Error 12.78 .21 62 47.41
Insomnia Frequency
Group 17.37 17.37 i 1.82 i9
Error 277.30 9.56 29
Time 114.63 57.32 2 1.76 16.04 .0C0 .000
Group X Time 5.73 2.87 2 1.76 .80 .45 .44
Error 207.28 3.57 58 51.12
Distress Frequency
Group .64 .64 1 .05 .83
Error 381.19 13.14 29
Time 5.52 2.76 2 1.91 .74 .48 48
Group X Time 3.11 1.56 2 1.91 .42 .66 .65
Error 215.64 3.72 58 55.44
S Self-Effi
Group 80.86 80.86 1 .90 .35
Error 2596.18 89.52 29
Time 428.77 214.39 2 1.79 15.09 .000 .000
Group X Time 8.92 4.46 2 1.79 .31 .13 .71
Error 824.28 14.21 58 51.79

4Greenhouse~Geisser Epsilon Correction applied.
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Appendix I12
2x3 ANOVA Summary Table: Differences Among
Intervention Groups Across Three
Testing Times cn Daytime Functicning

irc sS MS df gid E jof o)
pin

Group .18 .18 1 .06

Error 81.18 2.80 29

Time .12 .06 2 1.92 .08

Group X Time .10 .05 2 1.92 .07

Error 44.96 .78 58 55.71
Facigue

Group 1.66 1.66 1 .22

Error 223.07 7.69 29

Time 2.67 1.34 2 1.43 1.10

Group X Time 2.22 1.11 2 1.43 .91

Error 70.49 1.22 58 41.35
Functiopning

Group 2.32 2.32 1 1.€7

Error 43.25 1.40 31

Time .05 .03 2 1.72 .25

Group X Time .18 .09 2 1.72 .84

Error 6.63 .11 62 53.17
Restedness

Group 1.10 1.10 1 .84

Error 40.72 1.31 31

Time .77 .39 2 1.67 2.27

Group X Time .40 .20 2 1.67 1.16

Error 10.58 .17 62 51.67

*Greenhouse-Geisser Epsilon Correction applied.



Appendix IL3

241

2X3 ANQVA Summary Table: Differences Among Interventior
Groups Across Three Testing Times on Cognitive-Affactive Variacles
urc S8 MS df di® E o] 2!
Anxious Self-Talk
Group 41.59 41.59 1 .07 .79
Errcr 17650.07 588.34 30
Time 1830.22 915.11 2 1.45 13.7% .00¢ .000
Group X Time 239.43 119.71 2 1.45 1.80 .17 .18
Error 3982.14 66.37 60 43.53
Cognitive Arousal
Group .88 .88 1 .02 50
Error 1484.96 51.21 29
Time 55.33 27.67 2 1.48 1.67 .20 .20
Group X Time 11.76 5.88 2 1.49 .36 70 .64
Error 958.32 16.52 58 43.21
Mental Activity
Group 4.05 4.05 1 2.48 13
Error 50.59 1.63 31
Time .67 .34 2 1.95 2.27 .11 .11
Group X Time .15 .08 2 1.95 .51 .61 .60
Error 9.22 15 62 60.53
omatic Ar S
Group 1.56 1.56 1 .10 .75
Error 442.87 15.27 29
Time 14.07 7.03 2 1.65 1.75 .18 .19
Group X Time | 15.25 7.63 2 1.865 1.90 .16 .17
Error 232.98 4.02 58 47.77
Physical Tension
Group 3.70 3.70 1 2.58 .12
Error 44 .40 1.43 31
Time .18 .10 2 1.93 .20 .41 .41
Group X Time .04 .02 2 1.93 .20 .82 .81
Error 6.60 .11 62 59.97

®Greenhouse-Geisser Epsilon Correction applied.



Appendix Il4
2x3 ANOVA Summary Table: Differences Amcng
Intervention Groups Across Three Testing Times
(with Self-Monitcring Subjects Excluded)

Source SS MS 4f [sta E jof ol
SOL
Group .28 .28 1
Error 6.98 .33 21 .84 .37
Time .50 .25 2 1.69 2.86 .07 .08
Group X Time .24 .12 2 1.69 1.35 .27 .27
Error 3.69 - .09 42 35.42
WASQO
Group .23 .23 1 .08 .77
Error 55.89 2.66 21
Time 6.18 3.09 2 1.97 17.97 .000 .000
Group X Time 1.03 .52 2 1.97 2.99 .06 .10
Error 7.23 .17 42 41.30
IST
Group 2.18 2.18 1 .62 .44
Error 73.89 3.82 21
Time 4.35 2.18 2 1.95 9.55 .000 .000
Group X Time .06 .03 2 1.95 .13 .88 .87
Error 5.57 23 42 40.55
SE
Group .00 .00 1 .03 .88
Error 1.34 .06 21
Time .10 .05 2 1.88 16.12 .000 .000
Group X Time .02 .01 2 1.88 2.64 .08 .09
Error .13 .00 42 39.42
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Appendix Il4 (cont'd)
2x3 ANOVA Summary Table: Differences Among
Intervention Groups across Three Testing Times
(with Self-Monitoring Subjects Excluded)

Source Ss Ms df fobi E R p?
Quality
Group 1.37 1.37 1 1.C0 33
Error 28.82 1.37 21
Time 1.59 79 2 1.70 3.99 .03 .03
Group X Time .19 .08 2 1.70 .46 .63 .60
Error 8.37 .20 42 35.80
Insomnia Frequency
Group 9.47 9.47 1 1.14 .30
Error 166.06 8.30 20
Time 87.48 43.74 2 1.60 13.75 .000 .0C0
Group X Time 5.30 2.65 2 1.60 83 .44 .42
Error 127.21 3.18 42 32.06
Distress Freguency
Group .07 .07 1 .00 .95
Error 308.60 15.43 20
Time 5.29 2.65 2 1.99 .74 .49 .49
Group X Time 4.82 2.41 2 1.99 . 67 .52 .52
Error 143.95 3.80 49 38,85
Sleep Self-Efficacy
Group 6.40 6.40 1 .06 .81
Error 2123.44 106.17 20
Time 202.92 101.46 2 1.55 7.35 .g02 . 005
Group X Time 9.87 4.93 2 1.55 .36 .70 . 65
Error 552.06 13.80 40 30.96

dGreenhouse-Geisser Epsilon Correction applied.



Appendix Il4

{(cont'd}
2x3 ANOVA Summary Table: Differences Amcng

Intervention Groups across Three Testing Times

(with Self-Monitoring Subjects Excluded)

1

Source Ss us daf ds? E o] o}
leepir
Group .38 .38 1 13 .72
Error 59.05 2.95 20
Time .86 .43 2 1.97 .56 .57 .57
Group X Time 1.15 .58 2 1.97 .76 .48 .48
Error 30.50 .7 490 36.43

Fatigue
Group 3.64 3.64 1 .53 .48
Error 138.14 6.91 20
Time 1.64 .82 2 1.28 .60 .55 .48
Group X Time 3.64 1.82 2 1.28 1.34 .27 .27
Error 54.55 1.36 40 25.56

F ionin
Group .14 .14 1 .08 .17
Error 34.24 1.63 21
Time .16 .08 2 1.93 .88 .42 .42
Group X Time .02 .01 2 1.93 .10 .90 .80
Error 3.92 .08 42 40.43

Restedness
Group .02 .02 1 .01 .91
Error 28.89 1.38 21
Time .63 .31 2 1.76 1.77 .18 .19
Group X Time .09 .03 2 1.76 .25 .78 .75
Error 7.44 i8 42  36.97

®Greenhouse-Geisser Epsilon Correction applied.
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Appendix I14 (cont'd)

2x3 ANOVA Summary Table:

ifferences Zmong

Intervention Groups across Three Testing Times

(with Self-Monitoring Subjects Excluded;

Source Ss MS df dfe E o o)
Anxious Self-Talk
Group 815.52 815.82 1 1.12 20
Error 14619.5 730.92 20
2
Time 939.48 469.74 2 1.42 7.05 .002 .007
Group X Time 35.12 17.56 2 1.42 .26 .77 .69
Error 2665.39 66.63 40  28.48
Cognitive Arousal
Group .24 .24 1 .00 .95
Error 1123.38 56.17 29
Time 52.97 26.49 2 1.36 2.24 12 14
Group X Time 8.16 4.08 2 1.36 .35 .71 .63
Error 472.00 11.80 40 27.28
M Activi
Group 4.59 4.59 1 2.84 .11
Error 33.97 1.862 21
Time .43 .22 2 1.87 1.33 .28 .28
Group X Time .26 .13 2 1.87 .80 .46 4%
Error 2.82 .16 42 39.18
Somatic Argusal
Group 23.12 23.12 1 1.58 .22
Error 292.53 14.63 20
Time 10.97 5.48 2 1.87 2.01 .15 .15
Group X Time 2.53 1.27 2 37.30 .46 .63 .62
Error 109.05 2.73 40 37.30
Physical Tension
Group 3.43 3.43 1 2.38 .14
Error 30.28 1.44 21
Time 16 .08 2 1.81 .75 .48 .47
Group X Time .02 .01 2 1.81 .08 .92 .91
Error 4.53 .11 42 38.10

dGreenhouse-Geisser Epsilon Correction applied.
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Appendix I15
ANOVA Summary Table: Differences in Sleep-Wake

Parameters Across 4 Testing Times

Source sSS MS d£ dge E 2 p?
Daily Sleep Diary Variables
SOL
Time .12 .04 3 2.19 .53 .67 >.05
Error 2.40 .07 33 24.09
WASO
Time 1.24 .41 3 2.04 1.55 .22 >.05
Error 8.82 .27 33 22.44
TST
Time 1.51 .50 3 1.89 2.60 .07 >.05
Error 6.38 .19 33 20.79
SE
Time .02 .01 3 1.98 2.25 .101 >.05
Error L11 .00 33 21.78
Sleep Questionnaire Variables
SOL
Time 2.13 .71 3 1.20 2.47 .07 >.05
Error 18.99 .29 66 26,40
WASO
Time 35.94 11.98 3 1.98 7.10 .000 <.01
Error lli.4 1.69 66 43.56
TST
Time 3.34 1.11 3 1.2 2.77 .05 >.05
Error 26.56 .40 66 42.24
SE
Time .04 .01 3 2.07 2.43 .07 >.05
Error .36 .01 66 45.54

4Greenhouse-Geisser Epsilon Correction applied.
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Appendix Il6
ANOVA Summary Table: Differences in Subjective Sleep
Variables, Daytime Variables, and Cognitive-Affective

Variables Across 4 Testing Times for High Distress Sample

Sourc sSs MS df¢ 4z E o] p?

Sleep Quality
Time 1.06 .35 3 1.74 1.52 .23 >.05
Error 7.67 .23 33 19.14

Insomnia Fregquency
Time 197.86 65.95 3 2.37 16.34 .000 <.01
Error 266.39 4.04 66 52.14

Distress Frequency
Time 96.553 32.18 3 2.78 8.15 .000 <.01
Error 260.70 3.95 66 ©61.38

Daytime Fatigue
Time 11.95 3.98 3 2.25 2.18 .099 >.05
Error 120.80 1.83 66 49.50

Daytime

Functioning
Time .04 .01 3 2.28 .15 .93 >.05
Error 2.94 .09 33 25.08

Morning Restedness
Time .39 .13 3 1.98 .81 .497 >.05
Error 5.35 .16 33 21.78

Mental Activity
Time .66 .22 3 2.40 1.27 .30 >.05
Error 5.74 .17 33 26.40

Physical Tension
Time .10 .03 3 2.13 .20 .8394 >.05
Error 5.44 .16 33 23.43

dGreenhouse-Geisser Epsilon Correction applied.
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Appendix J

High Distress Sample Analyses
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Appendix J1
ANOVA Summary Table: Differences Among
Intervention Groups on Sleep-Wake Parameters at Baseline

for the High Distress Sample

Source SSs MS df E jo}
SOIL,
Group .09 05 2 .11 .89
Error 10.64 .41 26
WASQ
Group 7.04 .52 2 .18 i3
Error 42.05 .62 26
TST
Group 4.58 .29 2 .22 .31
Error 48.80 .88 26
SE
Group .16 .08 2 .75 .08
Error .77 .03 26




Appendix J2
ANOVA Summary Table: Differences Among Intervention
Groups on Subjective Sleep Variables at Baseline

for the High Distress Sample

b
N

Source SS MS df 2
1 1

Group .67 .33 2 .75 .48
Error 11.64 .45 26

Insomnia Fr
Group 2.92 1.46 2 .58 .57
Error 65.84 2.53 26

Distress Frequency
Group 15.01 7.50 2 .82 .08
Error 69.13 2.€6 26

Sleep Self-Efficacy
Group 152.25 76.13 2 .69 .09
Error 734.51 28.25 26




Appendix J3

ANCVA Summary Table: Cifferences Among Intervention Groups

on Daytime Variables at Baseline for the High Distress Sample

re ss us g E 2
1 in

Group 3.05 .52 2 1.11 .35
Error 35.78 .38 26

Fatigue
Group 16.41 .20 2 2.25 .13
Error 94.63 .64 26

Functionin
Group 1.09 .55 2 1.065 .37
Error 13.59 .52 26

Restedness
Group .29 14 2 .22 .80
Error 16.72 .64 26

un

{a2



Appendix J4
3X2 ANOVA Summary Table: Differences Among
Intervention Groups on Cognitive-Affective

Variables at Baseline for the High Distress Sampls

sSource sSs MS df E =
Anxious Self-Talk

Group 569.93 284.96 2 .58

Error 12838.63 493.79 26

n ve Arouss

Group 25.89 12.94 2 .47

Error 723.35 27.82 26
M A v

Group 1.78 .89 2 1.84

Error 12.59 .48 26

m Ar

Group 62.14 31.07 2 4.87

Error 166.00 6.38 26
P ical Tensio

Group 67 1.83 z 4.82 .02

m
2]
H
[o]
D
0w
o)
o
W
o]
N
o




Appendix JS
3x2 ANOVA Summary Table: Baselire to Post-Intervention
Changes Among the Three Intervention Groups on Sleep-Wake

Parameters for the High Cistress Sample

ro

Source SS MS df £ 2

SCL
Group .28 .14 2 .41 .67
Error 8.85 34 26
Time .76 .76 1 3.49 .07
Group X Time .17 .09 2 .39 .68
Error 5.64 22 26

WASQ
Group 9.85 4.93 2 1.97 16
Error 64.95 2.50 26
Time 1.12 1.12 1 3.73 .06
Group X Time .39 .20 2 .66 .53
Error 7.80 30 26

IST
Group 1.66 .83 2 .20 .82
Error 106.13 4.08 26
Time 6.15 6.15 1 9.85 .00
Group X Time 1.29 .65 2 1.03 .37
Error 16.24 .62 26

SE
Group .09 .05 2 .68 .51
Error 1.77 .07 26
Time .03 .03 1 2.09 .16
Group X Time .02 .01 2 71 .50

Error .32 .01 26

w

w



Appendix J6

3X2 ANOVA Summary Table:

Changes Among the Three Intervention Groups on Subjective

Baseline to Post-Intervention

Sleep Variables for the High Distress Sample

Source SS MS df E 2

Sleep Quality
Group .49 .25 2 .31 .74
Error 20.99 .81 26
Time 2.00 2.00 1 6.30 .02
Group X Time .33 .16 2 .52 .60
Error 8.25 .32 26

Insomnia Frequency
Group 8.32 4.16 2 .69 .51
Error 157.68 6.06 26
Time 35.38 35.38 1 20.17 .00
Group X Time 5.92 2.96 2 1.09 .20
Error 45.60 1.75 26

Sleep Self-Efficacy
Group 362.51 i51.28 2 2.6l .09
Error 504.92 57.88 26
Time 171.50 171.50 1 11.85 .01
Group X Time .31 .16 2 .01 .99
Error 376.27 14.47 26

Distress Frequency
Group 20.60 10.30 2 1.87 .17
Error 142.82 5.49 26
Time 16.27 16.27 1 5.24 .03
Group X Time 2.77 1.38 2 .45 .65
Error 80.72 3.10 26
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Appendix J7
3X2 ANOVA Summary Table: Baseline to Post-Intervention
Changes Among the Three Intervention Groups on Daytime

Variables for the High Distress Sample

Source SS MS df E o

Sleepiness
Group 2.93 1.47 2 .69 .51
Error S5.34 2.13 26
Time .20 .20 1 .22 .64
Group X Time .78 .39 2 .43 .66
Error 23.57 .91 26

Fatigue
Group 7.21 3.61 2 .85 .44
Error 110.27 4.24 26
Time .29 .29 1 .14 71
Group X Time 10.05 5.02 2 2.48 10
Error 52.68 2.03 26

Functionin
Group 32 .16 2 .18 .84
Error 23.90 .92 26
Time .01 .01 1 .07 .80
Group X Time .90 .45 2 2.30 .12
Error 5.10 .20 26

Restedness
Group .52 .26 2 .22 .80
Error 30.17 1.16 26
Time .07 .07 1 .33 .57
Group X Time .41 .20 2 1.03 .37
Error 5.12 .20 26




Appendix J8

3XZ ANOVA Summary Table: Baseline to Post-Intervention
Changes Among the Three Intervention Groups on
Cognitive-Affective Variables for the High Distress Sample

N

Source SS MS daf E o

Anxious Self-Talk
Group 2001.10 1000.55 2 1.26 30
Error 20686.21 795.63 26
Time 400.56 400.56 1 5.06 .03
Group X Time 157.79 78.90 2 1.00 .38
Error 2058.31 79.17 26

o) ive A
Group 38.99 19.49 2 .49 .62
Error 1030.40 39.63 26
Time 15.56 15.56 1 .83 .37
Group X Time 19.35 5.67 2 52 .60
Error 485.59 18.68 26

Mencal Activity
Group 1.06 .53 2 .48 .62
Error 28.52 1.10 26
Time .25 .25 i 1.05 .32
Group X Time .81 .40 2 1.71 .20
Error 6.14 .24 26

omatic Arou
Group 60.00 30.00 2 4.23 .03
Error 184.34 7.09 26
Time 9.38 9.38 1 2.45 .13
Group X Time 11.98 5.99 2 1.56 .23
Error 99.68 3.83 26

Physical Tension
Group 4.40 2.20 2 2.34 .12
Error 24.45 .94 26
Time .06 .06 1 .28 . 60
Group X Time .39 .18 2 .89 .42

Error 5.63 .22 26

wn
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Appendix J9

Changes Among the

Sleep-Wake Parameters

Two Treatment Groups cn

for the High Distress Sample

SRR 94

[}
m
W

Source sSS MS df E o

SOL
Group .75 .75 1 2.22 is
Error 8.78 .34 26
Time 1.39 1.39 it 3.11 .01
Group X Time .19 .19 1 1.09 .31
Error 4.46 17 26

WASO
Group 5.42 5.42 1 2.13 186
Error 66.11 2.54 26
Time 2.31 2.31 1 6.92 .01
Group X Time .13 .13 1 39 .54
Error 8.66 .33 26

IST
Group 3.10 3.10 1 .99 .33
Error 81.57 3.14 26
Time 2.77 2.717 1 10.83 .00
Group X Time .21 .21 1 .81 .38
Error 6.66 .26 26

SE
Group .08 .08 1 1.55 .22
Error 1.41 .05 26
Time .05 .05 1 12.55 .00
Group X Time .02 .02 1 3.75 .06
Error .10 .00 26




Appendix Ji0
2X2 ANOVA Summary Table: Baseline to Post-Interventicn Changes
Among the Two Treatment Groups on Subjective

Sleep Variables for the High Distress Sample

ource SS MS df E o]

Sleep Quality
Group 1.29 1.29 1 1.70 .20
Error 19.67 .76 26
Time 2.07 2.07 1 5.93 .02
Group X Time .06 .06 1 .16 .69
Error 9.08 .35 26

Tnsomnia

Fregquency
Group .18 .18 1 .03 .86
Error 150.30 5.78 26
Time 40.51 40.51 1 18.82 .00
Group X Time 1.08 1.08 1 .50 .48
Error 55.97 2.15 26

Distress

Frequency
Group .00 .00 it .00 .99
Error 166.05 6.39 26
Time 14.58 14.58 1 4.54 .04
Group X Time 3.01 3.01 1 .94 .34
Error 83.47 3.21 26

Sleep Self-Efficacy
Group .05 .05 1 .00 .98
Error 1934.37 74.40 26
Time 260.01 260.01 1 16.87 .00
Group X Time 3.72 3.72 1 .24 .63

Error 400.71 15.41 26




Appendix J1li

2X2 ANOVA Summary Table: Baseline to Post-Intervention

Among the Two Treatment Groups on Daytime Variables

Chan

ges

26

for the High Distress Sample

Source Ss MS gf E =

Sleepin
Group .01 .01 i .01 .94
Error 69.34 2.67 26
Time .00 .00 1 .00 .97
Group X Time .07 .07 1 .07 .79
Error 25.93 1.00 26

Fatigue
Group .66 .66 1 .13 .72
Error 127.97 4.92 26
Time .18 .18 1 .08 78
Group X Time 4.18 4.18 1 1.93 .18
Error 56.30 2.17 26

Functioni
Group .23 .25 i .28 60
Error 23.36 .90 26
Time .14 .14 1 .74 .40
Group X Time .01 .01 1 .03 .87
Error 5.03 .19 26

Restedness
Group .03 .03 1 .03 .87
Error 30.51 1.17 26
Time .10 .10 1 .46 .50
Group X Time .05 .05 1 .22 .64
Error 5.66 .22 26




Appendix J12

2X2 ANOVA Summary Table: Baseline to Post-Interwvention

8]
o)

Changes Among the Two Treatment Groups on Cognitive-Affectiwve
Variables for the High Distress Sample
sSource SS MS df £ o]
Anxious Self-Talk
Group 119.18 119.18 1 .16 .70
Error 19936.30 766.78 26
Time 495.43 495.43 1 8.39 .0
Group X Time 319.00 315.00 1 5.40 .03
Error 1836.05 59.08 26
nitiv o)
Group 3.57 3.57 1 .09 76
Error 999.93 38.46 26
Time 49.83 49.83 1 5.16 .03
Group X Time 1.62 1.62 1 .17 .69
Error 251.09 9.66 26
Mental Activitgy
Group 2.61 2.61 1 2.62 .12
Error 25.56 1.00 26
Time .39 .39 1 1.48 .23
Group X Time .08 .09 1 .36 .56
Error 6.80 .26 26
Somatic Arousal
Group 30.43 30.43 1 3.86 .06
Error 205.05 7.89 26
Time 16.41 16.41 1 5.01 .03
Group X Time 4.83 4.83 1 1.48 .24
Error 85.22 3.28 26
i Ten
Group 2.55 2.55 1 2.71 .11
Error 24.42 .94 26
Time .18 .18 1 1.00 .33
Group X Time .07 .07 1 .39 .54
Error 4.72 .18 26

ro



Appendix J13

Means and Standard Deviations at Baseline and Post-Intaervention

of High Distress Participants (three group comparison)

Variables Baseline Pest-Interventicn
M SD M SD
Sleep-Wake Parameters
SOL .83 .62 .61 .39
WASO 1.91 1.32 1.65 1.10
TST 4.62 1.57 5.26 1.41
SE (%) 60 21 65 19

Sleep Quality
Insomnia Frequency
Distress Frequency

Sleep Self-Efficacy

Daytime Sleepiness (SSS)
Daytime Fatigue
Daytime Functioning

Morning Restedness

Anxious Self-Talk
Cognitive Arousal
Mental Activity
Somatic Arousal

Physical Tension

Subjective Sleep Variables

2.98 .66 3.34 .80
8.79 1.57 7.21 2.31
6.83 1.73 5.79 2.41
23.79 5.63 27.24 6.81

Daytime Variables

2.38 1.18 2.28 1.25
2.41 1.99 2.55 1.57
3.72 .72 3.7 .75
3.38 .78 3.43 .83

Cognitive-Affective Variables

56.35 21.88 51.03 20.26
17.48 5.17 16.55 5.43
3.47 .72 3.59 .89
10.83 2.85 10.07 2.14
3.56 .70 3.62 .87

Note. N=29%

ta

[e)}



Appendix J14
ANOVA Summary Table: Differences in Sleep-Wake Parametars
and Subjective Sleep Variables Across

Three Testing Times for the High Distress Sample

[
[0)

Y

Source Ss MS df dafe E 2 p?

SOL
Time 1.42 .71 2 1.26 4.57 .02 .03
Error 6.85 .16 44 27.72

WASO
Time 4.45 2.22 2 1.60 10.62 .000 .01
Error 8.21 .21 44 35.20

TST
Time 4.11 2.05 2 1.74 8.26 .001 .01
Error 10.93 .25 44 38.28

SE
Time .06 .03 2 1.80 6.69 .003 .01
Error .20 .00 44 38.60

Sleep Quality
Time 2.71 1.35 2 1.36 5.36 ga5 .01
Error 10.00 .23 44 29.92

Insomnia

Frequency
Time 77.18 38.59 2 1.80 10.12 .000 .01
Error 160.15 3.81 42 37.80

Insomnia Distress
Time 15.87 7.93 2 1.84 2.33 .109 .05
Error 142.86 3.40 42 38.64

Sleep Self-

Efficacy
Time 404.73 202.36 2 1.84 13.15 .000 .01
Error 646.12 15.38 42 38.64

2Greenhouse-Geisser Epsilon Correction applied.



Appendix J15

ANOVA Summary Table:

Cifference in Caytime Variab

Cognitive-Affective Variables Across

Three Testing Times for the High Distress Sample

ro

w

Source ss us df fobie E 2 g?

Sleepiness
Time .06 .03 2 1.84 .03 .97 .05
Error 39.7¢9 .95 42 38.22

Fatigue
Time .69 .34 2 1.48 .25 78 .05
Error 57.14 1.36 42 31.08

Functioning
Time .01 .00 2 1.82 .03 .97 .05
Error 4.27 .10 44 40.04

Restedness
Time .30 .15 2 1.62 .09 . 34 .05
Error 6.07 14 44 35.64

Anxious Self-

Tallk
Time 1364.21 682.11 2 1.40 .26 .caoo .01
Error 3095.12 73.69 42 29.40

Cognitive

Arousal
Time 86.65 43.35 2 1.32 .09 .06 .05
Error 588.44 14.01 42 27.72

Mental Activity
Time .94 .47 2 1.94 79 .07 .05
Error 7.37 17 44 42.68

Somatic Arousal
Time 23.42 12.71 2 1.98 .32 .009 .01
Error 92.46 2.20 42 41.58

Physical Tension
Time .34 .17 2 1.92 .38 .26 .05
Error 5.47 .12 44 42.24

2Greenhouse-Geisser Epsilon Correction applied.



Appendix J16
ANOVA Summary Table: Difference in Sleep-Wake Parameters

Across 4 Testing Times for the High Distress Sample

Source ss Ms  df  gf E 2

S}
[o}}

SOL
Time .16 .05 3 2.10 .69 .57
Error 2.15 .08 27 18.90

WASO
Time .81 .27 3 1.97 .91 .45
Error 8.01 .30 27 17.71

TST
Time 1.21 .40 3 1.89 .74 .18
Error 6.27 .23 27 17.01

SE
Time .02 .01 3 1.98 .36 .28
Error .11 .00 27 17.82

Sleep Questicnnaire

S0L
Time 3.65 1.22 3 1.16 .06 .04
Error 16.72 .40 42 16.20

WASO
Time 38.42 12.81 3 1.88 .81 .002
Error 92.62 2.21 42 26.25

TST
Time 4.82 1.61 3 1.83 .03 .04
Error 22.26 .53 42 25.62

SE
Time .04 .01 3 1.98 .64 .20
Error .32 .01 42 27.72

3Greenhouse-Geisser Epsilon Correction applied.
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Appendix J17

ANOVA Summary Table: Difference in Subjective Sleep
Variables, Daytime Variables, and Cognitive-Affective

Variables Across 4 Testing Times for the High Distress Sample

Source ss MS df df? E B p®

Sleep Qualirty

Time .92 .31 3 1.56 1.24 .314 >.05
Error 6.64 .25 27 14.04

Insomnia

Frequency
Time 154.58 51.53 3 2.48 12.76 .000 <.01
Error 169.58 4.04 42 34.89

Distress

Frequency
Time 86.20 28.73 3 2.60 6.96 .001 «<.01
Error 73.30 4.13 42 36.38

Fatigue
Time 16.45 5.48 3 2.46 3.73 .018 <.05
Error 61.80 1.47 42 22.14

Functioning
Time .C6 .02 3 1.18 .21 .89 >.05
Error 2.38 .09 27 16.20

Restedness
Time .10 .03 3 2.16 .26 .85 >.05
Error 3.54 .13 27 19.44

Mental Activity
Time .59 .20 3 2.04 1.24 .32 >.05
Error 4.27 .16 27 18.36

Physical Tension
Time .13 .04 3 2.28 .23 .88 >.05
Error 5.08 .19 27 20.52

3Greenhouse-Geisser Epsilon Correction applied.
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