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ABSTRACT

Seventy, GP-referred, sleep-onset insomniacs were randomly assigned to
either progressive relaxation, stimulus control, paradoxical intention,
placebo or no treatment control groups. Following baseline assessment
of sleep pattern and quality subjects received 8 weeks of treatment,
comprising 4 weeks under counterdemand and 4 weeks under positive
demand instruction to control for demand characteristics and expectancy
effects. A further 14 patients were allocated consecutively to a
tailored therapy condition as a development of the main study. Measures
of treatment process and outcome were obtained from self-report
instruments validated against objective monitoring via the “Somtrak"
Sleep Assessment Device. Follow-up data were collected at 6 weeks, and

3, 6 and 17 months post-treatment.

Stimulus control was rapidly effective in reducing sleep latency and
increases in sleep duration also emerged afte( a number of weeks.
Changes in sleep satisfaction did not, however, parallel sleep pattern
change for this group. By contrast, relaxation was associated with
marked improvement 1in qualitative measures and was only modestly
effective in altering sleep pattern. Paradox exhibited an initially
variable response but, by the fourth week, subjects demonstrated
significant sleep latency reduction and some increment in subjective
satisfaction. The tailored therapy group did not compare favourably
with the randomly allocated groups, suggesting that selection according
to individual presentation is less important than the "power" of the
treatment applied. Placebo and no treatment subjects did not improve
significantly although between group statistical analyses did not
always achieve statistical significance. Time within treatment group
sub—effects of the MANOVA programme proved particularly useful in data

analysis. Treatment effects were maintained at lengthy follow-up,
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although a proportion of initially drug-dependent patients resumed

medication.

Results are discussed with reference to the literature and to measures
of clinical as opposed to statistical significance. The selective
impact of the treatments is related to a hypothesised model of
differential treatment effect. Guidelines for clinical practice are

presented and some suggestions are made for further research.
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INTRODUCTION

Insomnia is a common complaint at the GP's surgery. Traditional medical
management involves the prescription of hypnotic drugs, but these are
often ineffective in the long-term and may pose problems upon
withdrawal. The literature on insomnia, however, contains a number of
alternative models for the aetiology, maintenance, and management of
chronic insomnia. Various behavioural approaches have been investigated
and been reported as useful, particularly in the reduction of lengthy
sleep-onset latency, and a recent review paper has concluded that "most
psychological treatments are helpful, and no one treatment emerges as

superior, although stimulus control has an edge" (Lichstein and

Fischer, 1985; p. 346).

Most of the research upon psychological therapies has been conducted in
the USA using subjects solicited by means of media advertisement.
Problems of generalizability to spontaneously presenting clinical
populations are, therefore, substantial and the practising clinician
remains uncertain of the applicability of psychological procedures to
his/her patients, most of whom have chronic and severe sleep problems.
In addition, sleep complaints generally reflect both quantitative and
qualitative concerns and there is need to investigate the impact of

such treatments upon overall sleep pattern and its perceived quality.

The present study was conducted to provide systematic and controlled
evaluation, using physician-referred subjects, of three promising
psychological treatments for initial insomnia; namely, progressive
relaxation, stimulus control and paradoxical intention therapies. The
positive selection of the patient group permitted valid assessment of
the clinical usefulness of the treatments. Methodological protocols for
the management of chronic drug-using patients were also developed based
upon the pharmacological and psychological literature.
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CHAPTER 1

NORMAL SLEEP AND THE PROBLEM OF INSOMNIA

NORMAL SLEEP PATTERNS

Extensive sleep laboratory studies, employing all-night
polysomnographic monitoring, have revealed that there is a typical
"architecture" of sleep comprising a number of different sleep stages
which present at various times during the night and conform to a common
pattern. These stages of sleep fall into two distinct categories; that
of orthodox sleep (also known as non-REM sleep) and that of paradoxical
sleep (usually termed REM sleep). Within orthodox sleep four separate
stages of sleep pattern have been identified, and REM sleep, so called
because of the presence of rapid eye movements which are peculiar to
this sleep phase, alternates regularly with orthodox sleep
approximately five times during the night. These sleep stages have been
recognised for at least the past 20 years and thé reader is referred to
any major textbook on sleep research for detailed description (A recent
book by Kales and Kales, 1984, is an excellent source). A brief summary

of normal sleep is, however, provided below.

During'waking life, the electroencephalogram (EEG) is characterised by
high-frequency, low—amplitude brain activity called beta waves. When
the eyes are closed, and as relaxation continues, the frequency of this
activity reduces and a state of drowsiness is associated with the
development of alpha rhythms. The onset of sleep is commonly defined as
the point at which these alpha rhythms disappear, although this has
been an issue of some dispute (see Chapter 4). Stages 1 and 2 of
orthodox sleep then develop with further slowing of EEG frequency and
increases 1in wave amplitude. Theta waves predominate during both of

these early stages, although it is possible to discriminate stage 2



sleep by identifying the appearance of either sleep spindles (short
bursts of rhythmic, high-frequency waves of uniform amplitude) or K
complexes (sudden high—amplitude bipolar spikes of approximately two
seconds duration). As sleep deepens further still, larger and even
slower delta waves appear within sleep stages 3 and 4 which taken

together are known as slow-wave sleep (SWS) (Rechtschaffen and Kales,

1968).

The stages described thus far constitute non-REM sleep. Approximately
1.5 hours after sleep-onset, however, the EEG trace changes and closely
resembles that of the waking state except for the presence of regqular,
low—amplitude, saw—toothed waves, accompanied by electromyogram (EMG)
records which indicate an absence of muscle activity. The individual is
functionally paralysed. Rapid, darting eye movements are, however,
commonly observed, and if subjects are wakened from REM sleep they
frequently report vivid and detailed dreams (Dement and Kleitman,
1957). Physiological correlates of REM sleep include increases in
blood pressure, heart and respiration rate, body temperature and oxygen
consumption. Penile erections also occur in conjunction with REM sleep
(summary from Kales and Kales, 1984). The loss of muscle tone and the
increased levels of autonomic and neuronal activity have led to REM

sleep being described as "an awake brain in a paralysed body" (Coates

and Thoresen, 1980).

Clearly sleep is not simply an absence of wakefulness but is a period
of continual mental, physiological and behavioural activity, full of
complexity, yet following a relatively predictable pattern. It is also
worth noting that sleep should not be considered in isolation £from
wakefulness, but rather as part of a 24-hour wake—-sleep biological

cycle which varies uniquely from individual to individual.



SLEEP AND THE AGEING PROCESS

Sleep patterns and sleep needs should be considered within a
developmental context. A strong daily cycle of sleeping and waking
develops with age. Babies gradually sleep by night and are awake during
the day, until as children a routine similar to that of adults is
established. The average time spent asleep becomes progressively
shorter with increasing age; with newborn infants requiring around 16
hours, compared with 8 hours in young adults (Kleitman and Engelman,
1953; williams, Karacan and Hursch, 1974). The elderly obtain even less
sleep, largely because of more frequent and more prolonged wakenings
during the night (Webb and Campbell, 1980; Spiegel, 1981; Hayaschi and
Endo, 1982; Webb, 1982). McGhie and Russell (1962) found, in their
study of a large sample of subjects in central Scotland, that wakenings
were more concentrated during the second half of the night, and were
especially problematic for females of middle age or older. The major
change apparent in EEG records with increased age is a dramatic
reduction in the "deepest" of sleep stages, ie. stages 3 and 4,
correlating highly with this propensity toward wakening in older
subjects (Coates and Thoresen, 1979). It would seem reasonable,
therefore, to regard these age-related changes in sleep as constituting

a type of "developmental insomnia".

‘Descriptive studies have been generally consistent in their £findings
permitting some confidence that current descriptions of what sleep is
are fairly adequate. Understanding of the why of sleep, however, proves
more problematic. Since this issue is not of central importance to this

thesis it will be dealt with only briefly.
THE FUNCTIONS OF SLEEP

Several theories regarding the function of sleep have been proposed.



The first of these is that sleep is needed for physical and
psychological restoration (Hartmann, 1973; Adam and Oswald, 1977).
Evidence for this restorative function comes from studies demonstrating
that sleep facilitates the synthesis of protein, and that the secretion
of growth hormone is sleep dependent (eg. Adam, 1982). Childrens growth
takes place largely during the night and they grow faster at times of
good sleep. Since proteins are the building blocks of development it is
also thought that tissue restoration progresses at a faster rate
during sleep. Horne (1983) has, however, pointed out that, although
there is strong evidence for this being so for brain tissue, there is

some doubt about the generality of the process.

As far as psychological functioning is concerned studies of sleep
deprivation have shown that disorders of thought and perception
resembling schizophrenia are provoked by total deprivation of several
days' sleep (eg. Johnson, 1969). Fatigue and decrements in performance
tasks (eg. reaction time) are also observed during prolonged
wakefulness, particularly during the early morning hours when subjects
would normally be asleep. Selective deprivation of REM sleep has been
said to produce a “hyper-response state" with increased irritability
and emotional lability (Agnew, Webb and Williams, 1967). It may be that
the recovery of REM sleep is most essential to adequate functioning
since REM sleep increases considerably beyond its wusual proportion
during recovery nights (Dement, 1960). This may reflect the widely held
view that REM sleep plays a critical role in memory and learning (eg.
Dewan, 1970), and indeed a second theory concerning the function of
sleep is that it is central to the human capacity to learn, unlearn and
remember. Information may be programmed and memory consolidated during
sleep, and, in particular, REM sleep may be responsible for this

integration process (Greenberg and Leiderman, 1966).



The relationship between EMG-defined muscle tension and insomnia was
investigated by Haynes, Follingstad and McGowan (1974) and Good (1975),
however, neither study found a significant association. Similarly,
Slama (see Borkovec, 1979) found no differences in skin conductance and
heart rate levels between insomniacs and good sleepers, although the
data from this study do refer to observations made during a day-time
nap session. Borkovec also quotes other unpublished studies on student
populations which yield inconsistent results, and he draws attention to
research from two related areas which pose serious problems for the

potential mediational role of physiological hyperactivity.

Firstly, length of latency to sleep-onset has not correlated with heart
rate or frontalis EMG levels (Haynes et al, 1974; Good, 1975; Browman
and Tepas, 1976) or even with physiological activity purposefully
elevated by physical excercise (Hauri, 1968); and secondly, numerous
outcome investigations of relaxation techniques have failed to yield
significant correlations between sleep improvement and within-therapy
assessments of change on various physiological measures, including
heart and respiration rate, and forearm and frontalis EMG (Borkovec and
Fowles, 1973; Haynes, Sides and Lockwood, 1977; Freedman and Papsdorf,
1976; Lick and Heffler, 1977; Borkovec, Grayson, O'Brién, and Weerts,
1979; Coursey, Frankel, Gaarder and Mott, 1980; Hauri, 1981). 1In
addition, Borkovec (1982) has suggested a further potentially
confounding variable. He observed that a number of his sleep disturbed
cases exhibited phase-shift desynchronies, which implies that
alterations in circadian rhythm may be a sufficient explanation for

observed arousal differences.

There are also a number of methodological difficulties with the
research reports in this area. Firstly, there are relatively few

reports and most have not differentiated adequately between good and
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problem sleepers in order to be convincing comparisons of two distinct
groups. Secondly, studies have approached insomnia as a unitary
phenomenon and have failed to consider specific sub-groups of
insomniacs, some of whom may be more typically "physiological
responders" than others. It may be that the Three Systems Model (Lang,
Rice and Sternbach, 1972), as employed elsewhere in the psychological
literature, could be fruitfully applied to the analysis of sleep
disorders by careful consideration of each individual's characteristic
behavioural, cognitive and physiological responses. Finally, the
cliniéal utility of relaxation techniques has afforded a validity to
the hyperarousal theory which has not been amply justified. The
reported success of this treatment may not be presumed to operate via
autonomic de-arousal. The role of a physiological mechanism in the
aetiology and maintenance of insomnia does, therefore, await further

innovative study.
MATADAPTIVE OPERANT LEARNING

Bootzin (1972) has proposed an operant learning concept of sleep
disturbance where the conditioning of sleep—-incompatible behaviours to
bed-related stimuli may play a significant role in the creation and
maintenance of insomnia. Thus a treatment which eliminates such
;ssociations and pairs rapid sleep—onsét with bed cues should be
therapeutic. Within this stimulus control model, primary insomnia is
thought to result from bed-time behaviour which vitiates the bed's
"cueing potential" for sleep ; that is its potential to act as a
discriminatory stimulus for sleep. Stimulus control treatment,
thereforé, aims to disassociate activities such as reading, watching
television, eating and smoking from the bedroom environment, since
these are most appropriately conducted elsewhere, and, thereby, to

establish a bedtime routine which is conducive to sleep. The emphasis
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is, therefore, upon altering habitual maladaptive patterns to
facilitate the development of a strong sleep rhythm. See Chapter 7

(Methodology) for details of the therapeutic instructions.

Zwart and Lisman (1979) conducted a component control analysis aimed at
isolating the critical mechanism involved, and reported that the active
ingredient of stimulus control may be that of doing "something else"
other than trying to sleep, 1if sleep has not rapidly occurred. This
seemed to be the case whether the chosen activity could be deemed
sleep—compatible or sleep—incompatible. Furthermore, their temporal
control strategy (do not nap during the day and rise at the same time
each morning) proved to be as effective as the complete set of stimulus
control instructions, which suggests that the stimulus control strategy
may function through an improved harmonisation of the individual's
circadian cycle rather than via the hypothesised reconditioning of
responses to the environment. In further contrast to the predictions of
the theory insomniacs have not been found to engage more frequently in

overt sleep—incompatible behaviours in bed than non-insomniacs (Haynes

et al, 1974).

Another, alternative explanation for the impact of stimulus control is
that it may preclude arousing cognitive events from the bedroom and the
immediate pre-sleep period, and achieve its therapeutic effect through
fhe reduction of worry and arousing efforts to initiate sleep. Turner
and Ascher (1979b), for example, have reported that all six subjects in
their study found that the therapy instructions served to "break up
lying in bed and thinking behaviour". Many adults appear to use the
first minutes after retiring to ponder the day's activities and to plan
strategies for the next day, and Turner and Ascher concluded that "this
reflection and problem-solving activity became habitual (for their

clients) and out of the individual's control

The stimulus control
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instructions seemed to provide them with a means of asserting self

control over their bedtime cognitions by simply getting out of bed".

It seems, therefore, that 1in spite of the encouraging results from
treatment studies of stimulus control procedures, the theoretical
rationale for its mode of action has yet to be satisfactorily
explained. The applicability of the concept of stimulus control as a

description of the therapeutic process is certainly in some doubt.
HEIGHTENED ANXIETY -~ ESPECIALLY PERFORMANCE ANXIETY

Research studies have consistently found that poor sleepers score more
highly on measures of anxiety and neurotic depression than do good
sleepers (see Chapter 3). In addition, it is a common clinical
observation that insomniacs experience considerable anticipatory
anxiety as bedtime approaches. Some researchers have focused,
therefore, upon the role of anxiety as a potential aetiological factor
in primary insomnia. Anxiety-based models can be readily sub—divided
into two categories; namely, that of performance anxiety mediation,
where the technique known as paradoxical intention has been employed as
a therapeutic strategy; and that of pre—sleep cognitive intrusion where
methods derived from cognitive-behavioural theory have recently gained
some popularity. It 1is the purpose of this section to consider the

former, and the latter will be dealt with in the section to follow.

The performance anxiety formulation proposes that anxiety responses may
be conditioned not only to external, situational cues but also to the
individual's own behaviour or performance. Fear of a performance
failure (and of the anticipated negative consequences of that failure)
is often described as performance anxiety. The victim of this anxiety
predictably attempts to immediately control and correct the deviant

performance through deliberate coping efforts, but these efforts in
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turn may only contribute to longer term exacerbation of the original
difficulty. The development of a vicious circle of performance fear and
failure 1is particularly evident when related to the maintenance of
control over physiological processes (Ascher, 1979). According to the
model sleep is, similar to other autonomic responses, considered to be
a member of a class of behaviours which cannot fully be placed under
voluntary control, The individual can arrange conditions which are
conducive to sleep (eg. darkened room, restful quiet) but there is a
point beyond which further, deliberate control cannot be exerted. At
this Juncture attempts at sleep are usually relinquished, allowing
sleep to develop naturally, however, it is hypothesised that those who
suffer from insomnia exacerbate their problem by endeavouring to
maintain direct control over the sleep process itself, and the
resultant "effort to sleep" inhibits sleep-onset, either directly, or
through increased physiological and/or cognitive arousal. The
paradoxical instruction designed to obviate this'performance anxiety is
to attempt to remain awake, yet relaxed, in an environment optimal for
sleep development. The preclusion of attempts to fall asleep,

therefore, is thought to enable the subject to sleep naturally.

To date, there have been no systematic investigations of this model,
although once again it can be seen to have some intuitive appeal.
Patients commonly report frustration and self-recrimination regarding
their 1inability to sleep, and are often very concerned about the
daytime sequelae of inadequate sleep (Espie and Lindsay, 1985). The
research literature is limited to clinical reports, although two recent
studies have highlighted some practical and theoretical problems with
the procedure. Firstly, Fogle and Dyal (1983) found that simply telling
subjects to "give up" trying to sleep and to stop worrying about the
negative consequences of sleep loss was as effective in improving sleep
estimates as the paradoxical directive to remain awake. Interestingly,

16



however, only the "giving up" strategy produced a reduction in a self-
report measure of performance anxiety. This study, therefore, raises
the question of the critical ingredient in paradox. It also suggests
that paradoxical intention may function irrespective of reduction in
performance anxiety levels. It may be, for example, that patients
modify their expectations of sleep and redefine sleeplessness as less
aversive or problematic. For some, therefore, a reduction in anxiety
concerning sleep may be a sufficient therapeutic outcome, regardless of
changes in sleep pattern, whereas for others improved sleep efficiency
may be satisfactory irrespective of performance fear. Secondly, it has
been suggested that the instruction to remain awake may be followed
literally by some patients to the point where "effort to sleep" is
replaced by "effort to remain awake", in order to comply with
therapeutic instructions. In other words, performance anxiety may not
be obviated but refocused (Espie and Lindsay, 1985). These workers
reported on several cases where paradox exacerbqted the initial sleep
problem, and they suggested that "effort to remain awaxe" could be
construed as an active, arousing process compared with the more passive

avoidance of effort to sleep.

There is need for research to investigate carefully the mechanism(s) by
which paradoxical procedures achieve their therapeutic effect. Strong
(1984), 1in a recent review article, has suggested that investigations
should work towards an understanding of "the relations of voluntary and
involuntary responses to psychological symptoms". The role of
performance anxiety in paradoxical treatment is unclear. It may be
that the performance-based model is a better explanation for the
maintenance (rather than causation) of insomnia since an extended
period of disturbed sleep could conceivably condition an apprehensive
expectation of insomnia rather than representing a primary aetiological
mechanism (Kales, Caldwell, Soldatos, Bixler and Kales, 1983).
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PRE-SLEEP COGNITIVE INTRUSION

Reference has been made to a number of reports which have suggested
that cognitive mediational variables may account for the effectiveness
of psychological treatments. In addition to the generally heightened
level of anxiety characteristic of the insomniac group, a number of
workers have described insomniacs as obsessive, repetitive worriers
(Coursey, Buchsbaum and Frankel, 1975; Roth et al, 1976) who have
difficulty in clearing their minds of anxious mentation, and more
specifically, suffer from persistent cognitive intrusion prior to
sleep—onset (Haynes et al, 1974; Borkovec et al, 1979; Mitchell,b1979;
Lichstein and Rosenthal, 1980). This state of cognitive hyperarousal at
bedtime is, according to the model, responsible for inhibiting the de-
arousal and relaxation necessary for sleep induction, and may become an
habitual mechanism for problem—solving and goal planning. Other
reports, however, have obtained contrary results where pre-sleep mental
stress was not significantly associated with onset insomnia (Haynes,
Adams and Franzen, 1981; Freedman and Sattler, 1982) although the
latter study was conducted during a single night's recording in a sleep
laboratory where worrying would perhaps be less likely owing to the

novelty of the environment and its associated distraction potential.

Further investigation of the role of mental events has been undertaken
by Hauri (1975) and Borkovec (1979) who have developed what is Known as
the "sleep system model", which hypothesises that the Reticular
Activating System (RAS) regqulates wakefulness while the serotonergic
sleep system controls sleep. Low RAS activity can produce quiet
wakefulness (and possibly stage 1 non-REM sleep), however, the active
induction of the sleep system may be required to produce stage 2, 3 and
4 sleep. Hauri (1975) has proposed that insomnia may, therefore, result

from high RAS activity and/or a weak sleep system. Borkovec (1979) has
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suggested that the balance of the wakefulness/sleep systems differs
between two sub—groups of insomniacs, ie. objective (EEG—-confirmed) and
subjective (experiential only) insomnia, in that the latter is a
function of a normal sleep system in combination with overly active
wakefulness, whereas objective insomnia is hypothesised to be the
result of a weak serotonergic system. Evidence for this analysis is
presented in Borkovec et al (1979) who found that their group of
experiential insomniacs retrospectively reported a significantly
greater amount of pre-sleep mentation than did their
psychophysiological insomniacs. On the basis of this finding, these
workers hypothesised that subjective insomnia may be the result of
affect—-laden pre-sleep cognitions which are difficult for subjects to
differentiate from early sleep mentation, whereas mental correlates of
psychophysiological insomnia are less affect—-laden. This theoretical
model goes some way towards explaining both the common reports of
cognitive intrusion in the insomniac populagion, and also the
recognised difficulty which many poor sleepers have in distinguishing

early sleep from wakefulness (see Chapter 4).

A more recent study has provided further, moderate support for a
relationship between cognitive factors and the subjective experience of
onset insomnia (Van Egeren, Haynes, Franzen and Hamilton, 1983),
although Borkovec's theory regarding a differential causal mechanism,
incorporating the role of affect, was not substantiated. Van Egeren et
al employed a multiple regression paradigm, the results of which
suggested that the anxious content of pre-sleep cognitions and the
attributions of sleep difficulties were significantly associated with
sleep-onset latency. They concluded that "although at an early stage of
conceptual and methodological development, research designs to identify
specific pre—-sleep cognitive activities and beliefs can provide the
basis for the development of effective cognitive interventions for the
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treatment of sleep-onset insomnia". However, their findings are also
limited, by their own admission, that "a significant proportion of the
variance of the sleep quality variables (eg.restedness) remains
unaccounted for and requires additional investigation". The
relationship between sleep satisfaction and mental stress at bedtime

has yet to be investigated.
SLEEP PATTERN VARIABILITY AND IMPOVERISHED SELF EFFICACY

There is some evidence to suggest that insomniacs exhibit greater night
to night wvariability on most sleep parameters compared with good
sleepers (study by Coates, Strossen, Rosekind and Thoresen referred to
in Killen and Coates, 1979). It would seem possible, therefore, that
due to this inherent unpredictability of what sleep will be like on any
given night, the insomniac might consider his sleep pattern (and his
sleep problem) to be uncontrollable. Killen and Coates (1979) proposed
that the uncertainty which results from a variab;e sleep pattern might
interact with other worries and concerns to inhibit sleep, or foster
the perception that sleep is much worse than it really is. According to
this model, therefore, insomnia develops as an anxiety response to
uncertainty regarding sleep and is associated with a reduction in self
efficacy; that 1is the perception of one's own ability to manage and
modify a problem. A study by Evans (1977) attempted to identify the
‘characteristics of sleep efficiency which are of principal concern to
poor sleepers. Interestingly, the factor of "voluntary control of
sleep" emerged to account for the greatest proportion of wvariance,
indicating the perceived importance of the "decision process" in sleep
onset (cf. paradoxical intention). If this process is disturbed, or
rendered ambiguous, because of a highly variable sleep pattern, it
would seem probable that anticipatory anxiety would increase and

positive perceptions of self efficacy would reduce. As Bandura (1977)
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has observed, however, the cognitive processing of efficacy information
is 1likely to differ from individual to individual with differing
expectations and anticipations arising from similar experiences of

mastery and failure.

One difficulty emerging from the available literature has been the
persistent use, in both descriptive and statistical analyses, of weekly
mean values to quantify sleep pattern [eg. mean score (over 7 nights)
for sleep latency (minutes)]. Average values, however, convey little
impression of the night to night variability of sleep which may be
typical of insomnia. A concomitant measure of variance would appear,

therefore, to be necessary.
DYSFUNCTION OF THE SLEEP-WAKE SYSTEM

It 1is a common experience for shift workers and airline personnel to
develop sleep problems when they are forced to obtain sleep at times
when circadian cycles favour wakefulness (Rutenfranz, Colquhoun, Knauth
and Ghata, 1977). Irregular non—-24 hour schedules, in which sleep and
wake times are shifted frequently, have been found to decrease sleep
efficiency and total sleep time and to increase time awake during the
night and daytime sleepiness (Webb and Cartwright, 1978; Webb and
Agnew, 1978). A number of studies have demonstrated that advancing,
-delaying, extending or reducing established sleep periods produces
measurable deficits during waking behaviour (Taub and Berger, 1973;
Taub and Hawkins, 1977), and chronically irreqular sleepers have been
found to have demonstrably lower physiological arousal, poorer
psychomotor performance and a greater frequency of negative mood states
than sleepers who maintain regular sleep-wake cycles (Johnson, 1973;
Webb and Agnew, 1974, 1978). Reference has already been made to data
from Monroe's (1967) study, suggesting that poor sleepers are
autonomically overaroused, but Killen and Coates (1979) have proposed
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that such physiological disturbances in sleep could represent abnormal
fluctuations in rhythmic processes which then lead to disturbed sleep.
Miles, Raynal and Wilson (1977) have also suggested that poor sleep may
result from anomalies within the circadian cycle although they were

unsuccessful in their attempt to modify the abnormal circadian rhythm

(24.9 hours) in their single case study.

In spite of some evidence indicating the potentially disruptive
influence of unsettled sleep—wake cycles, it seems unlikely that this
model can explain adequately the aetiology of typical cases of
insomnia. However, it may be particularly appropriate for the type of
sleep problem often experienced by shift workers. Interestingly, the
notion that there may be an optimal period for sleep is also
incorporated in other theoretical approaches such as the stimulus
control paradigm and the sleep variability model, where the principal
aim of therapy is to establish a predictable nightly sleep routine.
Investigation of an individual's functioning from a 24-hour perspective

would appear, therefore, to be useful especially if psychological

correlates are considered.

22



CHAPTER 3

OTHER COVARIATES OF INSOMNIA

This chapter will consider a number of factors which bear some
important, but not necessarily causal, relationship to insomnia. The
areas under consideration will be presented in the following order:—

« Personality variables in insomnia

The role of life events

The effects of monotonous stimulation

The effects of physical exercise

The effects of diet

The effects of insomnia upon daytime functioning

AN WN
L L

PERSONALITY VARIABLES IN INSOMNIA

Numerous studies have documented differences between good and poor
sleepers on measures of psychopathology and personality. Free—-floating
anxiety, phobic anxiety, somatic concomitants of anxiety and neurotic
depression have all been elevated within the poor sleep group (Kumar
and Vaidya, 1984), and several studies have found that the Taylor
Manifest Anxiety Scale is a useful discriminator of insomniacs and non-
insomniacs (Haynes et al, 1974; Hicks and Pellegrini, 1977; Kumar and
Vaidya, 1984). Only one study has suggested the opposite relationship,
conceptualising short sleepers as "non-worriers' (Hartmann, 1973). The
most commonly adopted measure, however, has been the MMPI (Minnesota
Multiphasic Personality Inventory) where research results have been
consistent over a wide range of insomniacs in terms of age, chronicity,
presence or absence of medication and source of sample. There is some
evidence, however, that psychopathology is more prominent in younger
insomniac subjects (Roehrs, Lineback, Zorick and Roth, 1982) with the
older agegroups being more likely to suffer sleep loss as part of the
natural ageing process. In general, insomniacs have exhibited neurotic
profiles on the MMPI, with elevations on the depression,
hypochondriasis, psychopathic deviance, psychasthenia, and hysteria
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scales (Monroe, 1967; Johns et al, 1971; Coursey et al, 1975;
Carskadon, Dement, Mitler, Guilleminault, Zarcone and Spiegel, 1976;
Freedman, 1976; Kales, Caldwell, Preston, Healey and Kales, 1976;
Monroe and Marks, 1977; GShealy ,Lowe and Ritzler, 1980; Kales et al,
1983a; Levin, Bertelson and Lacks, 1984), MMPI reports have been
further corroborated by studies reporting higher rates of dysphoric
mood (Beutler, Thornby and Karacan, 1978; Johnson, Church, Seales and
Rossiter, 1979), depression (Coursey et al, 1975) and general medical
complaint (Monroe, 1967; Roth et al, 1976). Thus, the insomniac can be
characterised as a person who 1is mildly depressed, anxious,

hypochondriacal and overly worrisome.

Borkovec (1982) has pointed out that there are interpretative problems
with personality study data since these psychological features may not
be causatively related to disturbed sleep, and few significant
correlations have been found between personality variables and
objective sleep parameters. He also refers to studies which failed to
establish personality differences between insomniacs and good sleepers
(Rechtschaffen, 1968; Gering and Mahrer, 1972). Kales et al (1983a),
however, suggest that the homogeneity of the MMPI profiles amongst
their (and other) chronic insomniacs should be interpretated as strong
evidence of their psychopathology being primary to their sleep
disorder. They propose that, during the day, the insomniac typically
inhibits, denies and represses conflicts which at night, in the
relative absence of external stimulation, re—emerge, resulting in an
internalised focusing of attention (Kales, Soldatos and Kales, 1982).
This process of internalisation is hypothesised to lead to chronic
emotional arousal, in turn also provoking physiological arousal, and

rendering the subject unable to sleep.
Whether or not these psychological characteristics prove to be a cause
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of insomnia, or simply correlates of disturbed sleep, the available
evidence does point towards the appropriateness of considering insomnia
from a cognitive-behavioural perspective, since, whether before or

after the development of poor sleep, there develops a consistent

clinical picture of neurosis.

THE ROLE OF LIFE EVENTS

There is now considerable evidence that physical illness and
psychological problems are more likely to develop when there 1is an
increase in 1life events which effect change in the relatively stable
pattern of an individual's life (eg. Holmes and Masuda, 1974; Paykel,
1974). The person's ability to cope appears also to be related to the
magnitude and nature of these stressful events, and to the manner in
which they are perceived and interpreted. Personal vulnerability is
thought to be mediated by a combination of biological predisposition,
learning history, current life situatiqn and personality

characteristics and attitudes (eg. Rahe, 1974; Hinkle and Wolff, 1958).

A study by Healey, Kales, Monroe, Bixler, Chamberlain and Soldatos
(1981) compared groups of good and poor sleepers on various life
experience questionnaires within the context of a structured interview.
Although the onset of insomnia was regarded as gradual by the majority
.of poor sleepers, major life events during the year in which insomnia
séarted were evident in 70% of cases. In addition, insomniacs exhibited
a greater degree of personal vulnerability (more emotional upset)
during childhood and were less content with their parents and their
family lives than were the good sleepers. Consistent with previous MMPI
studies, poor self-concept and frequent health complaints were noted,
and the authors proposed that their poor sleepers seemed prone to
internalise stress reactions. Healey et al concluded by stating that
"one of the early goals of treatment should be to help insomniacs
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acknowledge their sleep disturbance as inextricably related to their

waking lives, and not a disease entity for which a magical cure can be

found".

This study is the only one available which has investigated the
association between life events énd insomnia. The findings, however,
may run in parallel with the research on psychopathology since
obsessively worrying people might be prone to react adversely to major
life change. Further investigation is required to replicate these
results, particularly within the context of a prospective study. As
with all retrospective analyses there is the problem of attribution
where subjects may make false causal connections between current

problems and previous circumstances.
THE EFFECTS OF MONOTONOUS STIMULATION

A series of investigations by Bohlin (1971, 1972, 1973) has indicated a
relationship between orienting response habituation and the development
of sleep-onset. In each of these experiments subjects achieved more
rapid sleep-onset after monotonous stimulation (repetition of an
audible tone every 20-40 seconds) compared with the no stimulation
control procedures, suggesting that orienting response habituation is
an actively de-arousing process. Bohlin (1973) proposed that the rate
of this habituation and subsequent sleep development interact with
initial arousal 1level such that rapid habituation occurs when the
subject is in a low state of arousal and slower habituation accompanies

high arousal.

Borkovec (1979) has raised the possibility that these findings may have
some implications for the traditional psychological approaches to the
management of insomnia and their underlying theoretical models. It is

possible, for example, that repeated tension-release cycles in
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relaxation, and the repetition of a "mantra" in meditation function as
soporific stimuli within this habituation model. Similarly, techniques
aimed at blocking out external stimulation and the preclusion of
intrusive thinking might significantly reduce initial arousal levels to
facilitate habituation. Since attentional processes are of paramount
importance in this theoretical analysis, any therapeutic procedure
which overcomes the problem of dishabituating stimuli (overt or covert)

might be of considerable value, and worthy of further investigation.

THE EFFECTS OF PHYSICAL EXERCISE

The possibility of there being a significant relationship between
physical exercise, subsequent fatigue, and night—-time sleep has
considerable intuitive appeal. Insomniacs frequently report that they
try to "tire themselves out", and the restorative hypothesis of sleep
would predict that such physical activity would increase the total time
slept, particularly in "deep sleep". The earliest evidence for this
view was provided by Baekeland and Lasky (1966) who obtained
significant increases in SWS sleep especially following afternoon
exercise in their sample of 10 athletes. By comparison, evening
exercise was associated with more disturbed sleep characterised by more
frequent, brief wakenings and increased stage 1 sleep. These authors,
therefore, 1identified the importance of the timing of exercise, and
.suggested that the later the exercise the greater its potential as a
"stressor producing CNS activation". Horne and Porter (1976) have also
provided tentative evidence that late daytime exercise intrudes upon
sleep. A comprehensive review by Torsvall (1983) considered 20
investigations of the association between sleep and exercise. Half of
these studies were found to support the hypothesis that activity
facilitates deeper and longer sleep, and three of these also found

reductions in sleep-onset latency. However, the remaining studies were
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categorised as either 1inconclusive or unsupportive of the theory.
Torsvall concluded that the strongest weight of evidence for the
positive impact of exercise upon sleep is in physically fit subjects.
The optimal level of this activity has yet to be investigated. He also
stressed the need for longitudinal studies, incorporating sufficient

numbers to compare trained and untrained cases during an exercise

programme. |,

The impact of exercise within the insomniac population has not been
systematically examined. Marchini, Coates, Magistad and Waldum (1983)
did find that the daytime behaviour of insomniacs and good sleepers
differed in that the good sleepers had busier and more active daytime
lives than their insomniac counterparts, and these workers proposed
that "increased activity, especially in the mornings and early evenings
may be helpful in treating insomniacs". Although such an instruction is
frequently included in "self-help" programmes, controlled research is
clearly required to establish firstly, whether significant changes in
insomniac sleep pattern can be obtained by this method alone; and
secondly, whether or not such improvements are of clinical importance.
The most recent review of psychological management issues in insomnia
(Lichstein and Fischer, 1985) strongly supports Paxton, Trinder and
Montgomery's (1983) conclusion that "the relationship (between sleep
and exercise) 1is unreliable and subject to alternative explanations.
Clinical prudence demands that the sleep effects of exercise be judged

on an individual basis".
THE EFFECTS OF DIET

Bootzin and Engle-Friedman (1981) have stressed the importance of
considering all aspects of drug use and diet in the assessment of
insomnia (see Chapter 5 for information on the effects upon sleep of
hypnotic drugs, including alcohol). Probably the most commonly taken
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drug in daily use is caffeine, which is contained in coffee, tea,
"cola" drinks and certain analgesics and weight—control agents.
Research has suggested that this stimulant drug can disrupt sleep and
be associated with racing, worrisome thoughts (Goodman and Gilman,
1969). Such sleep disturbance has been found to be dose-related since,
in one study, the equivalent of four cups of coffee induced a reduction
in total sleep time of 0.4 hours and increased sleep latency by 13
minutes, whereas one cup of coffee taken 30 minutes prior to bedtime
had no significant effects. A report by Brezinova, Oswald and Loudon
(1975), however, found that caffeine 15 minutes prior to bedtime
produced more frequent and longer awakenings in their subjects. In
addition, Bolton and Null (1981) have suggested that heavy, regular
consumers are more likely to develop a tolerance to caffeine and,
therefore, suffer less ill-effects on their sleep than sporadic
consumers. Despite the fact that patients are often advised to avoid
drinking coffee in the late evening (eg. Haur%, 1979) there is no
direct evidence to suggest that such dietary control is an effective
remedy for even mild insomnia. Similarly, the ingestion of Ovaltine,
Horlicks or warm milk has been found, in laboratory studies, to improve
sleep, especially during the last third of the night (Brezinova and
Oswald, 1972) but it seems unlikely that this would offer much
potential as a treatment for clinical insomnia. Although sleep
4parameter changes have been found to be statistically significant,
providing some evidence for the value of emphasising dietary change as
a piece of useful advice, such procedures have not been evaluated in

comparison with other, medical or psychological treatments.

THE EFFECTS OF INSOMNIA UPON DAYTIME FUNCTIONING

The definition of insomnia as "a persistent inability to obtain

adequate sleep", highlights the importance of establishing the point at
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which sleep becomes inadequate for the purposes of daytime functioning.
Research has generally considered this issue by examining three main
categories of "next day effects" which are consequent upon an

impoverished sleep.

Firstly, Bootzin and Engle-Friedman (1981) have provided a helpful
review of "performance measures" which appear to be sensitive to the
effects of sleep loss. Sleep deprivation studies on normal samples
have shown that subjects perform poorly on vigilance, reaction time,
and arithmetic tasks making greater numbers of detection errors due to
poorer attentional functioning, being slower to respond to both visual
and auditory stimuli, and getting fewer problems correct in mental
arithmetic exercises (Glenville, Broughton, Wing and Wilkinson, 1978;
Poulton, Edwards and Colgquhoun, 1974; Williams and Lubin, 1967). More
recent work on insomniac patients has also revealed similar deficits on
a variety of psychomotor and cognitive tasks, along with specific
difficulties in semantic memory (Mendelson, Garnett and Linnoila, 1984;
Mendelson, Garnett, Gillin and Weingartner, 1984). Inadequate sleep has
been associated, therefore, with impairment of certain aspects of

cognitive function.

A second area of concern is that of daytime fatigue. Dement, Seidel and
Carskadon (1984) have reviewed the available evidence on the
'association between such fatigue and night-time wakefulness. They
reported the results of some of their own work (Carskadon and Dement,
1982) which demonstrated a linear relationship between daytime
sleepiness and sleep, in that fatigue increased as sleep was
systematically reduced in experimental subjects. They recommend the use
of the Multiple Sleep Latency Test (MSLT) (Richardson, Carskadon,
Flagg, Van den Hoed, Dement and Mittler, 1978) as an objective measure

of daytime tiredness since it is sensitive to the effects of even the
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relatively small reductions in sleep which have been found to produce
substantial, and highly significant increases in daytime sleepiness
(Carskadon and Dement, 1981; Roehrs, Zorick, Sicklesteel, Wittig and
Roth, 1983). Dement et al (1984) have proposed that, where there are no
symptoms of fatique, but there is substantial evidence of sleep
disruption, the most obvious explanation is that too much time is being
spent in bed. In such cases, a didactic approach may be indicated, and
indeed, Lichstein (1980) has reported the successful "treatment" of
such an individual by simply advancing bedtime and backing up the time

of morning rising.

A third group of studies have reported disturbances in daytime mood in
poor sleepers. Nicassio and Bootzin (1974) found that psychological
therapy was associated with a reduction in ratings of irritability, and
Marchini et al (1983) reported that their insomniacs differed from
normal controls in that the former rated themselves as significantly
more worried, upset, self-critical, hostile, and depressed, and
significantly less energetic and physically active, and also considered
that they "enjoyed themselves" less. It is of course possible that such
features of insomniac mood state are a reflection of neurotic
disposition, as previously described. The study by Mendelson et al
(1984a), however, did not find any difference between insomniacs and
.controls on a mood rating scale which comprised a series of analogue

measures.

In conclusion, the research literature provides conflicting evidence on
the effects of insomnia upon daytime behaviour, mood and performance.
Certainly, it would seem that when subjects are deprived of their usual
sleep requirement, deficits become evident. However, few studies have
been completed upon severe insomniacs, and it seems possible that these

patients fall into a number of sub-groups; some having marked
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impairment of daytime activities, others mild to moderate impairment,
and yet others who exhibit no ill-effects whatsoever. For a proportion
of poor sleepers, therefore, a didactic approach, highlighting the
normality of their own sleep patterns, and the identification of actual
sleep needs might enable them to re-define their complaints. A
rescheduling of night-time routine would seem appropriate in such
cases. Clearly, considerable research is still required to establish
the association between subjective and objective parameters of
sleepiness, and the question of whether or not the absence of daytime
disturbance invalidates treatment for primary insomnia remains to be

adequately addressed.
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CHAPTER 4

THE ASSESSMENT OF SLEEP PATTERNS

Recent reviews (Coates and Thoresen, 1980; Bootzin and Engle-Friedman,
1981; Kales and Kales, 1984) have indicated that a thorough evaluation
of sleep pattern should incorporate measures from each of the following
areas:—

. The taking of a sleep history

. A medical examination

. Electroencephalographic assessment
. A comprehensive behavioural analysis

W N

This chapter will describe each of these aspects of sleep measurement
with reference to the assessment of insomnia. Particular attention will
be paid to the practical usefulness of the information obtained. The
chapter will conclude with a comparison of self-report and EEG measures

and an overview of sleep assessment within the natural environment.
THE SLEEP HISTORY

In clinical practice the sleep history and medical examination are
usually completed during a brief consultation, the outcome of which is
often the prescription of sedative~hypnotic medication. The main
emphases of this interview are upon the confirmation of a clinically
significant sleep problem and the exclusion of aetiological medical
problems and transient personal/situational upsets. As with any intake
interview, personal details and other demographic information are
recorded followed by the eliciting of a verbal description of the
nature and development of the sleep disturbance itself. The importance
of considering insomnia within a developmental context, especially with
elderly patients, and of distinguishing between "natural" sleep pattern
changes and clinically important sleep difficulties has been stressed
(eg. Bootzin and Engle-Friedman, 1981). Since individual sleep needs
are known to vary considerably even within age—groups, the interviewer
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must also consider the patient's perception of his/her sleep needs, and
the associated expectations and attributions which result therefrom.
The evaluation of the degree of "intrusiveness" experienced, in terms
of next day effects such as fatigue and irritability, is also central
to the diagnostic process (Dement et al, 1984), In addition, the
numerous studies which characterise the insomniac as an overly anxious,
mildly depressed individual point to the importance of including a
careful history of such factors. Cases of clinical depression are
likely to present with secondary sleep disorder. An evaluation of
individual coping styles may also reveal psychological factors of
aetiological significance, and although no standard measures have as
vet been developed, prudent questioning can often yield a preliminary
formulation in terms of the models of causation and maintenance already

outlined.
MEDICAL EXAMINATION

There are three principal reasons for including a medical examination
in the assessment of insomnia. Firstly, insomnia can result from
physical pathology, either directly (ie. through central nervous system
pathology), or indirectly as a result of pain/discomfort caused by
physical illness. Secondly, the <clinical implications of
pharmacological intervention require consideration since the use of
both stimulant and hypnotic drugs can lead to tolerance, dependance and
poor sleep (Kales et al, 1983b); Kales and Kales, 1984). Patients may
have to be stabilised on medication, have it withdrawn, or be
safeguarded from the potentially deleterious effects of certain drug
interactions. Thirdly, there is now strong evidence that a normal
physical examination is adequate for differential diagnosis amongst
various sub—types of insomnia. Guilleminault and Dement (1977) reported

that 85% of cases of narcolepsy, sleep apnea, nocturnal myoclonus and
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restless legs syndrome were diagnosable via a physician's normal
physical examination. Given the relative rarity of these disorders
compared with insomnia (Borkovec, 1982) it is estimated that this would
result in less than two sleep—disordered patients per 100 being wrongly
classified. Other workers have also supported this view (Coates and
Thoresen, 1980). Furthermore, there has developed recently a reaction
to what some believe to have been an over—emphasis upon physiological
factors in sleep laboratory studies of insomnia. For example, Kales and
Kales (1984), two of the most respected research scientists working in
this field, quoted from a pertinent editorial that "it is time to re-
assess the value of clinical judgement. It is time for the pendulum to
swing the other way, not only because of economic pressure but because
of another lost art — common sense" (Scott, 1979). Kales and Kales go
on to say that the general practitioner in the context of the office
setting is best able to assess all aspects of the patient's functioning
in order to balance all of the contributory factors towards an
understanding of the patient's problems. Similarly, Oswald (1981)
concluded that the GP is the best person to diagnose and manage most

sleep disorders.
ELECTROENCEPHALOGRAPHIC METHODS

Interest in all-night polygraphic recording of sleep was 1initially
aroused by the discovery of changes in the EEG during sleep (Loomis,
Harvey and Hobart, 1937), and the subsequent definition of sleep stages
(Dement and Kleitman, 1957)., Over the past 30 years, a vast research
literature has developed describing "objectively-defined" sleep
patterns, stages and disorders. Much of this work has been the product
of numerous "Sleep Disorders Centres" set up during the 1960's in
various parts of the USA. Researchers have (rightly) made a science of

the study of sleep physiology, but there have been problems inherent in
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the evaluation of insomnia for two, related reasons. Firstly, insomnia
is primarily a subjectively experienced and reported phenomenon
(dissatisfaction with sleep); and secondly, objective indices of
insomnia have frequently correlated poorly with self-report. The
relationship between subjective and objective measures will be dealt

with in some detail later in this chapter.

Although the term EEG refers only to electrophysiological recording of
brain activity, via the standard positioning of electrodes, in
practice, EEG 1is generally recorded through a polygraph with an
attached printer, other channels of which are used to measure eye
movement and muscle activity. These two latter measures are known as
the elecro—-oculogram (EOG) and the electromyogram (EMG). EEG, EOG and
EMG are recorded concurrently throughout the night and the resulting
polygraphic trace is usually scored visually in segments of 20 or 30
seconds, which can be assigned to stages of sleep according to
recognised criteria (Rechtschaffen and Kales, 1968). Objective data are
generated, therefore, on the various stages within sleep, and the EEG
is uniquely appropriate for detailed descriptive analysis, and for the
definitive descriptive diagnosis of difficult cases. EEG recording is
not only a highly technical procedure but it is also very expensive,
not least in terms of the sheer volume of recorder paper (300 to 700
metres per subject night). There are, however, two rather more serious

methodological difficulties in the measurment of insomniac sleep.

Firstly, during the first night in the sleep laboratory, subjects take
longer to fall asleep, awaken more often and have more total wake time
than on subsequent nights when they have adjusted to their new
environment (Rechtschaffen and Verdone, 1964; Agnew, Webb and Williams,
1966). For this reason, an adaptation night is now routinely included

in sleep studies in order to obviate such “first night effects".
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Although subsequent nights may be less reactive, it should be
remembered that the stimulus control hypothesis would predict rather
less transitory alterations in the sleep pattern of chronic insomniacs,
and the directionality of any change might also vary (sleep pattern
might improve rather than deteriorate). The removal of the subject from
the home environment is, therefore, a confounding variable in
psychological research., Potential changes in physical and mental
relaxation may also modify the problem under observation eg. the
attachment of 12 electrodes and the novel environment may occupy

thinking and preclude intrusive worry.

A second methodological problem concerns the fact that researchers
frequently require subjects to sleep only within the 1limits of
predetermined recording periods, in order to cater for between group
comparison. This experimental manipulation is certainly invasive of the
sleep process itself on the recording nights, but might also modify the
sleep pattern on subsequent nights by rescheduling wakening time. The
rather more flexible "ad lib" design, however, has the advantage of
permitting subjects to remain in bed for as long as they wish, but

proves problematic in data comparison.

The use of home polysomnography (Coates, Killen, George, Marchini,
Silverman, Hamilton and Thoresen, 1982), where polygraphic data are
transmitted over a single telephone line, may be one solution to some
of these problems. It is still at a relatively experimental stage, and
although it allows for recording within the natural environment, it
does remain considerably intrusive. In addition, in spite of the
technological advances involved, one study reported the loss of 37% of

EEG recordings through technical failure (Ancoli-Israel, Kripke, Mason

and Messin, 1981).
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THE BEHAVIOURAL ASSESSMENT

Within the psychological literature, sleep has been construed as an
observable behaviour, or set of behaviours, which conforms to the
principles of learning theory. The insomniac is seen as having acquired
a maladaptive sleep pattern, which may be initiated by certain
antecedent conditions (for example tension or sleep—incompatible
stimuli), and maintained by reinforcing consequences (eg. perception of
self as a "poor sleeper", performance failure). Behavioural analysis is
able, therefore, to provide information on the situational correlates
of sleep and their interactions with actual sleep pattern parameters.
Importantly, however, the experiential and qualitative data which form
the basis of routine clinical presentation may also be usefully
addressed. In common with most psychological research, behavioural
assessment has become a logical extension of the initial interview,
thus providing baseline data against which treatment process and
treatment outcome may be measured. The methods employed in behavioural
analysis of sleep problems will be reviewed under three headings. These

are a) self-report, b) observer report and c) recording devices.

Self Report

The two most commonly used self-report measures are sleep
questionnaires and sleep diaries. The questionnaire is particularly
useful where a large number of subjects are to be surveyed or screened
(eg. McGhie and Russell, 1962) and has the advantages of being quick,
easy and inexpensive to administer. Johns (1975) and Evans (1977) have
reported factor analyses and normative data on sleep questionnaires,
and Bootzin and Engle-Friedman (1981) have suggested that such measures
may be usefully supplemented by the use of rating scales, which provide
process data (eg. Parrot and Hindmarch, 1978). Most of the influential
treatment studies, however, have preferred the diary to the
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questionnaire because the latter 1is particularly vulnerable to
criticism based upon the problem of reporting bias. When patients are
requested retrospectively to summarise their sleep, they may be unduly
influenced by recent experiences of sleep and may be prone to
inaccurate attributions and generalisations. In those situations where
the possibility of treatment is envisaged by the patient, there may be
bias towards exaggerated reporting. Global reports, nevertheless, may

serve as useful adjuncts to continuous sleep records.

The general use of daily sleep logs, based upon the revised daily sleep
questionnaire (DSQ) (Monroe, 1967), has led Bootzin and Nicassio (1978)
to describe these as the "staple of assessment procedures in insomnia
treatment outcome research". This questionnaire is completed each
morning upon wakening and includes variables such as : number of
minutes to sleep-onset, total time slept (hours and minutes), frequency
of intermittent wakenings, and several qualitative ratings of, for
example, sleep satisfaction and restedness. The DSQ makes the subject's
task more specific and less ambiguous than the sleep questionnaire and,
therefore, diminishes the problem of response bias, although it does so
incompletely. Some researchers have required subjects to return
questionnaires each day by mail to counteract the tendency of some
retrospectively to complete the logs on the day prior to their next
appointment (Lick and Heffler, 1977; Lacks, Bertelson, Gans and Kunkel,
1983). Steinmark and Borkovec (1974) have also developed an
experimental design which controls for therapy-induced expectancy
effects and demand characteristics, thus improving reliability of self-
report (A description of this procedure is contained in the methods

section of this study - Chapter 7).

An investigation by Coates et al is quoted in Bootzin and Engle-

Friedman (1981) as evidence for the reliability of sleep diary
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measures. These workers obtained an average test-retest correlation,
for daily sleep-onset latency, of 0.93 for poor sleepers and 0.58 for
good sleepers. The comparable test-retest figures for EEG assessment
were only 0.70 and 0.58 respectively. Overall sleep diary reliabilities
were 0.69 and 0.35, while EEG reliabilities were 0.66 and 0.60 for poor
and good sleepers. Bootzin and Engle-Friedman concluded, therefore,
that "sleep diary reliabilities are equivalent to EEG reliabilities,
especially for insomniacs". Measures of validity are equally
encouraging. Sleep log estimates have been found to correlate highly
with observer estimates of the same night's sleep (r = 0.84, Turner and
Ascher, 1979a). Of equal importance, however, is the self-evident fact
that, since it is verbal complaint of insomnia which initiates
treatment, verbal statements of sleep pattern must, likewise, be of
primary evaluative importance. Notwithstanding these results on
reliability and validity there has been considerable debate concerning
the accuracy and usefulness of self—reporting of insomnia. These

matters will be addressed again shortly.
Observer Report

A number of workers have made use of nurses' (Kupfer, Wyatt and Snyder,
1970; Erwin and Zung, 1970) and spouse's or roommate's (Nicassio and
Bootzin, 1974; Turner and Ascher, 197%9ab) observations to provide a
ﬁore objective measure of sleep. The observer has been asked to attend
to criteria such as : subject's eyes closed, absence of voluntary
movement, deep respiration, and failure to respond to the question "are
you asleep"?, and to make a decision as to whether he/she is awake or
asleep. In the ward setting, time sampling procedures have been used
from which estimates of sleep latency, sleep time and frequency of
wakenings have been derived, although the results from the two

available studies have produced very different results for the
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reliability of these observations. Erwin and Zung consistently obtained
reliability coefficients greater than 0.90, whereas Kupfer et al
reported that less than 25% of estimates were "accurately determined"
compared with EEG criteria. It should be noted, however, that the
subjects sampled in the latter study were psychiatric in-patients, many
of whom had depressive illnesses, and could not be considered as
similar to primary insomniacs. In addition, Kupfer et al reported that
almost one third of the observations themselves precipitated sleep
stage changes suggesting that the monitoring process may have been
unacceptably  intrusive. A further serious limitation to nurse
observation 1is that subjects need to be hospitalised. Similar to the
sleep laboratory studies, therefore, the question is also raised of
whether data gathered in a controlled environment can be taken as a

reasonable sample of typical sleep at home.

The possibility of engaging spouses or room-mates as home-based
observers certainly solves some of these difficulties, but has the
disadvantage that these observers are often unable to provide
consistent data, unless they too are poor sleepers, or are willing and
able deliberately to remain awake and vigilant. For the assessment of
moderate to severe insomnia this solution appears to be impractical.
Indeed the available literature is confined to recruited populations

(Nicassio and Bootzin, 1974; Turner and Ascher, 1979a,b).
Recording Devices

The importance of obtaining accurate information to corroborate the
self;report of insomniac patients has led to the development of a
number of recording devices. Most of these are based upon the premise
that the subject's response to external stimuli reduces as sleep
commences and deepens, ie. awakening threshold increases and greater
intensity stimulation is required to produce arousal. The detection (or
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not) of a cue stimulus, therefore, should reveal the presence or
absence of sleep. For the purposes of assessment, of course, it is

important that the cue is perceptible, but not intrusive.

The most useful device currently available, and for which there is most
support in the research literature, is the "Somtrak" Sleep Assessment
Device (SAD) (Kelley and Lichstein, 1980). The SAD generates a brief,
soft tone at pre-set intervals throughout the night and tape records
verbal responses to these cues. The tone generator is linked to a
cassette recorder for this purpose. Clearly, if the subject is awake,
the tone will be heard and the criterion response of "I am awake" will
be recorded. Conversely, if no response is recorded the interpretation
is made that the subject was sleeping. The volume and pitch of the tone
are adjusted for the individual to ensure that it is perceptible while
awake but not intrusive upon sleep. The usual inter—tone interval of 10
minutes is not sufficiently frequent to render it soporific or to cause
habituation (Lichstein, Hoelscher, Eakin and Nickel, 1983). Comparisons
with EEG recordings have demonstrated levels of agreement greater than
90% with no significant differences on measures of sleep latency, total
sleep time and sleep efficiency (Lichstein, Nickel, Hoelscher and
Kelley, 198l1). The number of awakenings measure, however, has proven
less wvalid due to the time-sampling procedure utilised by the SAD
wherein some data are inevitably forfeited. The SAD would appear to be
the best available objective measure of sleep for use within the
natural environment. It fulfils all the criteria, proposed by Lichstein
and Kelley (1979), to be important for accurate, valid and practical
measurement. These criteria are as follows:— a) portable to the natural
environment, b) self-administered, c¢) non-intrusive, d) relatively

inexpensive, and e) very accurate.
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EEG AND SELF REPORT

It is 1important now to return to the key issue raised earlier,
regarding the association between objective and subjective measures of
insomnia. Over the past 15 years researchers have attempted to validate
self-report by comparison with EEG criteria. The inherent assumption,
therefore, has been that EEG identifies "true insomnia" and that the
substantial sub—group of patients who complain of significant sleep
disturbance, not ratified by polysomnography, suffer from "pseudo-
insomnia". More recently, however, there has been some recognition of
the possibility that EEG may not be sensitive to all the crucial
variables which predict clinical reports of insomnia, and the two
groups have been re-labelled "objective" and "experiential" insomnia
respectively. Studies have also begun to reconsider the appropriateness
of the EEG criteria used to establish the point of sleep-onset. In
order to understand the development and complexity of current opinion,

the relevant literature will be reviewed in some detail.

A number of studies have examined the subjectively and objectively
defined sleep patterns of normal subjects. Johns (1971) provided the
earliest review paper and quoted evidence for the satisfactory test—
retest reliability of sleep questionnaires. He suggested that, although
subjects were not accurate in their estimates, their reports did shift
in the same direction as objective measures (eqg. Lewis, 1969).
Baekeland and Hoy (1971) reported greater accuracy than Lewis in sleep
diary measures of sleep latency and frequency of wakenings in normal
adult men. In his own work, Johns found that normal subjects estimated
the time of falling asleep to within two minutes, and the total
duration of sleep to within eight minutes. He concluded that no single
method of assessment could give sufficient information to permit

neglect of the others, and that greater attention should be paid to
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information concerning sleep quality which cannot be inferred from EEG

records.

A study by Frankel et al (1976) compared the recorded and reported
sleep of chronic primary insomniacs with matched controls. Eighteen
insomniacs, with an average age of 44.5 years, and a mean duration of
insomnia of 19 years, were included in the study. Frankel et al found
significant discrepancies between the insomniacs' and controls'
subjective assessment of their sleep and the sleep polygraph data, with
insomniacs over-estimating sleep latency and under-estimating total
sleep time and sleep efficiency. Insomniacs took an average of 54
minutes to fall asleep (estimated at 81 minutes), slept a total of 340
minutes (estimated at 306) and woke up 1.9 times (estimated at 2.7).
Polygraph data showed sleep efficiency to be 76.5% while questionnaire
data yielded a figure of 67.1%. Control subjects' reports were not
significantly different from EEG measures but they tended to rate in
the opposite direction to the above errors. Frankel et al recommended
that the focus of interest should be upon how much insomniacs are not
sleeping, 1ie. their sleep efficiency, since its calculation takes into
account both sleep latency and wake-time after sleep-onset in relation
to total time in bed. They suggested the figure of 85% sleep efficiency
as a useful diagnostic criterion to differentiate between insomniacs

and non—insomniacs.

Carskadon et al (1976) compared the EEG records and subjective
estimates of 122 drug—freé patients who complained of chronic insomnia.
Unfortunately, however, the length of the drug-free period, preceding
the laboratory sleep nights, was described as "typically more than 2
weeks" which falls short of the generally accepted 5-6 weeks required
for drug withdrawal effects to have ceased (Oswald and Priest, 1965).

Subjective reports of sleep time averaged well below objective

44



measurement, and were consistently underestimated by a margin of more
than one hour in one third of the cases. Similarly, there was a
significant difference between the average recorded sleep latency of 26
minutes and the estimated latency of 62 minutes. Significant
correlations were, however, obtained between self-report and EEG for
both women (r = 0.64, p < .001) and men (r = 0.60, p < .001). Frequency
of arousal demonstrated a significant difference across age—groups
with, as expected, older subjects wakening more often. Importantly,
Carskadon et al also found that only around one half of the
insomniacs could be distinguished from normal subjects by EEG measures
of total sleep time. This is a finding which has been replicated by
Borkovec and his colleagues (Borkovec, Grayson, O'Brien and Weerts,
1979; Borkovec, 1979) who have emphasised the importance of
differentiating between the two sub-types of primary insomniacs

(objective and experiential), as previously defined.

It would seem , therefore, that both electro—physiological and self-
report data are useful in a detailed descriptive analysis of insomnia.
The substantial and consistently reported concordance rates indicate

that verbal report may be a useful predictor of objective indices.

The discussion of EEG and self-report in terms of "agreement" does, of
course, presuppose that the same question is being asked of both
measures. In other words if, according to EEG criteria, the subject is
objectively (factually) awake, then he should if asked at that time
report the self-perception of wakefulness. Conversely, if objectively
asleep he should corroborate this upon being awakened. It is only if
these things are found to apply that verbal report can be considered

unreliable compared with this EEG "standard".

The study by Campbell and Webb (1981) was the first to investigate the
relationship between EEG-defined awakenings and subjects' awareness of
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them. As a prologue, these authors commented on research examining
"mental activity at sleep-onset" which showed that people often report
that they are "drifting off to sleep" or "awake but drowsy" during the
early stages of EEG—defined sleep. They quoted one study where 44% of
subjects who reached EEG stage 1 or stage 2 stated that they had not
gone to sleep, and 2 of the 13 subjects, even within SWS (stages 3 and
4), also replied in the negative (Agnew and Webb, 1972). In their own
study, squects were asked to signal periods of wakefulness by pressing
a button while being recorded during a night of laboratory sleep.
Campbell and Webb found that a significant proportion of the failures
to signal wakefulness occurred during EEG wakefulness, and also that

wakefulness was commonly perceived in the absence of EEG evidence.

In a replication study, Borkovec, Lane and Van Oot (1981) awakened 25
insomniacs out of stage 2 sleep and asked them to report on their
experience of sleep/wakefulness. They found that sleep was reported by
only 4-12% of the insomniac group, and that even in a "good sleep"
control group only 30% stated that they had been asleep. Ratings of
"certainty" of being awake were much higher in the insomniac group. The
results of a study by Slama (1979), quoted in Bootzin and Engle-
Friedman (198l1), are also suggestive of perceptual differences between
good and poor sleepers. Slama found that 8 out of 10 insomniacs who
were aroused after 4.5 minutes of stage 2 sleep reported that they had
been awake when roused, compared with good sleepers who all reported
having been asleep. These studies raise the question of what cues the
insomniac uses to determine whether or not he is asleep, and how these
cues differ from those used by normal sleepers. The possibility that
the sleep mentation of insomniacs is similar to waking mentation,
making it difficult for them to distinguish sleep from wakefulness, is
at present the most promising explanation for these research
observations (Rechtschaffen and Monroe, 1969; Borkovec, 1979).
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A study by Coates, Killen, George, Marchini, Silverman and Thoresen
(1983) provided a powerful psychometric test of the wvalidity and
reliability of self-report compared with EEG measures. These workers
pointed out that the correspondence between the two measures had
largely been investigated via simple correlational methods and that
more robust and sophisticated analysis was required. In their study,
therefore, they applied the multi-trait multi-method matrix approach
(Campbell and Fiske, 1959); a technique which permits the simultaneous
exploration of reliability and convergent validity of variables (in
this case physiological and self-report measures of the main parameters
of sleep). Their findings indicated that although insomniacs reported
significantly more minutes to sleep-onset when compared with EEG-
defined non-REM stage 1 sleep, there were no significant discrepancies
when the comparison was made at the onset of EEG—defined stage 2 sleep.
Significant differences were found between the recorded and reported
awakenings for both good and poor sleepers, and}disagreements between
measures of time awake after sleep-onset appeared to be related to the
degree of sleep difficulty. Coates et al concluded that "“if the EEG is
to be regarded as the criterion of sleep, then self-reports of minutes
to sleep—onset are reliable and valid measures for good sleepers. Self-
reports of minutes to sleep-onset and minutes awake after sleep~onset

provide a reliable and valid relative index for insomniacs".

Some work by Hauri and Olmstead (1983) has provided further support for
the use of stage 2 onset as the EEG equivalent of perceived sleep in
insomniacs, since "“these insomniacs were about as accurate in their
sleep latency estimates using this criterion, as the good sleepers were
using the traditional one". They also pointed out that consideration
should be given to the fact that the insomniac's task is a harder one.
Insomniacs often have to estimate sleep latency lasting anywhere from
30 minutes to several hours. In Hauri and Olmstead's study they did so
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to within a few minutes. The good sleepers on average had to estimate
latencies of only several minutes; a much simpler task. These workers
went on to say that they could see no advantage in accepting, as fact,
the statement that insomniacs habitually overestimate sleep 1latency,
but rather the issue of importance is the establishment of appropriate
criteria, suitable for them. They suggested, therefore, that the
beginning of the first 15 minutes of uninterrupted sleep, of stage 2 or
better, may be such a criterion. Another recent study by Birrell

(1983), using a student population, has reached the same principal

conclusion.

Finally, further evidence from Sewitch (1984) extends the controversy
by suggesting that EEG may not accurately represent the sleep reports
of normal sleepers. She employed a signal detection theory (SDT)
framework  systematically to examine the verbal report/polygraph
discrepancy in 11 volunteer subjects. She found that all of the
decisions made by these normal sleepers demonstrated a strong bias
towards signalling "awake" regardless of polygraphic criteria. She
concluded that "what the subject attends to in making a sleep/awake
decision 1is to a significant extent independent of what is presently
defined polygraphically as sleep. In terms of SDT, the polygraphic data
in current use are only a weak index of the underlying internal
signals, detected and used by normal sleepers in making an awake or

asleep decision."

Clearly, further research is required before definitive statements can
be made regarding the precise relationship between the experience of
sleep and wakening and its objectively measurable concomitants.
Certainly, it 1is possible that a number of the early studies which
doubted the accuracy of self-report may have provided less critical

results had alternative criteria been used for scoring the EEG traces.
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At the very least, there is the consistent finding of a significant
correlation between EEG and verbal report, and the strong possibility
that concordance may be further strengthened when appropriate EEG

indices are finally established.
AN OVERVIEW OF SLEEP ASSESSMENT IN THE NATURAL ENVIRONMENT

A thorough assessment of insomnia should include firstly, the taking of
a comprehensive sleep history, complemented by an examination of
physical and psychological status. Cases of physical 1illness or
functional disturbances such as depression which would render insomnia
a secondary symptom, can be identified through prudent clinical

interviewing and a routine medical examination.

Secondly, a comprehensive behavioural analysis permits the
investigation of situational factors and/or stressors which may have an
aetiological role. Some of these may be transient or readily remedied.
Close attention to the behavioural, cognitive and physiological
correlates of the presenting insomnia will often yield information
which is of both theoretical and practical importance, and details of
sleep covariates such as drug use (for reasons which will become
evident in the next chapter), exercise, diet, and daytime coping
should be gathered routinely. It may be useful also to interview the
patient's spouse to obtain adjunctive information, especially upon
daytime effects, although he/she is unlikely to be able to provide

reliable data on the actual parameters of sleep.

The third and most adaptable source of data comes from daily sleep
charts, kept by the subject and completed each morning upon rising.
Every effort should be made to ensure that recordings are not made in
retrospect since reliability decreases, and experimental demand

increases in such circumstances. Diaries permit the monitoring of day-
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to—day sleep variations, and can be used to evaluate the process of
sleep pattern change, both in terms of the sleep variables themselves,
but also in tems of perceived sleep quality. Since it is often this
latter element which precipitates and maintains help-seeking behaviour,

adequate assessment is fundamental to treatment outcome evaluation.

Fourthly, there are now available a number of simple time-sampling
devices which can provide an inexpensive, reliable and non-intrusive
approach to the objective assessment of insomnia. These may be
particularly appropriate for the within-therapy assessment of sleep,
where corroborative evidence of the validity of verbal report is
required, but without unduly disturbing the sleep pattern itself.
Although EEG assessment is pre—eminent within the general sleep
research literature, it is, apart from the considerable technical and
financial considerations, likely to prove unacceptably intrusive in the
investigation of psychological processes in insomnia. Some recent
developments in the use of home-based polysomﬁography do, however,
suggest that this problem may be at least partially surmounted in time
to come. The recent evidence which has reinstated the credibility of
self-report as a relative index of sleep parameters has redressed the
hitherto and perhaps unequal balance, which was in favour of EEG
assessment. Nevertheless, the polygraph remains the only completely
reliable method of establishing diagnosis in the case of some of the
rare sleep disorders. Kales, Kales, Bixler and Soldatos (1979) have
best expressed these sentiments in stating that "the use of highly
sophisticated and highly expensive procedures, and the close attention

to polygraphic sleep patterns, often render 1little information of

clinical importance."
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CHAPTER 5

THE MANAGEMENT OF - INSOMNIA

Reference was made in Chapter 1 to the prevalence of sleep disorders
within the general population and to the clinical and financial burden
which they place upon the Health Services. This chapter will provide a
detailed analysis of these issues, with particular respect to
establishing a case for psychological intervention in chronic insomnia.
The merits and drawbacks of pharmacological treatment will be
considered firstly, followed by a review of the literature on each of
the major psychological approaches to therapy. The chapter will
conclude with a synthesis of this literature based upon available
comparative treatment studies. Methodological issues will be referred
to throughout, but will be dealt with in more detail in Chapter 6 since

they are salient to the development of the present study.

PHARMACOLOGICAL TREATMENTS

Sedative-hypnotics, at first barbiturates and more recently the
benzodiazepine drugs have been the medical treatment of choice for
insomnia. It 1is beyond the scope of this thesis to explain in detail
the effects of sleeping pills upon sleep, but the following information

has been drawn from review papers.

Hartmann (1978) reported on more than 150 pharmacological studies
covering 10 barbiturate and 25 non—-barbiturate sleep medications and
concluded that, when used with insomniacs at the usual clinical doses,

the barbiturates and benzodiazepines "do generally reduce sleep latency

and increase sleep time. However, they also clearly produce
distortions in normal sleep patterns." The most striking distortion
effect, consistently found, was that of REM sleep suppression, although

several drugs appear to be free from this phenomenon at low doses
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(chloral hydrate, flurazepam, methaqualone : Kales, Allen, Scharf and
Kales, 1970). Hartmann also referred to the common finding that
sleeping pills suppress stage 4 sleep, ie. the "deepest" portion of
non-REM sleep. Over the past 15 years, the restrictions placed upon the
prescription of barbiturate drugs have led to a focusing of attention
upon the benzodiazepine group. These drugs are usually, but somewhat
arbitrarily, divided into two sub—groups on the basis of their
anxiolytic versus sedative effects. Greenblatt, Divoll, Abernethy and
Shader (1982) have highlighted the incorrect assumption that hypnotics
and anxiolytics have important neuropharmacological differences, and
stated that drug effects are entirely dose-related. That is, at low
doses they act as anti-anxiety agents and at high doses as sleeping
pills. These workers also reviewed the available range of medications
and came to the conclusion that "although benzodiazepines are clearly
superior to other classes of hypnotic agents in safety, and possibly
also in efficacy, clinically meaningful differgnces among the various
benzodiazepines are often subtle." (For a detailed analysis of the
neurochemical action of these drugs, the reader is referred to Van Oot,

Lane and Borkovec, 1982),

Although EEG studies have demonstrated that hypnotic drugs reduce sleep
latency and increase total sleep time, and there is evidence that they
may also have anxiety-reducing effects (Dement, Seidel and Carskadon,
1984), the key question remains — do hypnotics make insomniacs good
sleepers? This most important issue was addressed by Adam (1984) who
reported on some of the work undertaken by a research group in
Edinburgh which found that poor sleepers reported qualitative
improvemént in their sleep, which was maintained for a few months of
continued use (Adam and Oswald, 1982; Oswald, French, Adam and Gilham,
1982). Unfortunately, however, it has been known for some time that
hypnotic drugs become very ineffective in longer—term administration,
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and often render their users not only persistingly poor sleepers, but
also drug-dependent (Kales et al, 1974). The prevailing opinion and
advice offered to medical practitioners is, therefore, to administer
sleep medication only as a short—term course of therapy, to carefully
evaluate factors of aetiological significance, and to exercise care in
the withdrawal of the sleeping pills, paying due attention to likely
withdrawal effects (Institute of Medicine, 1979, Council on Scientific
Affairs, 1981; Kales et al, 1983b). The drawbacks of using sleep
medication for any extended period require further consideration since
chronic insomnia is frequently associated with a history of drug use.

There appear to be five main areas of concern.

Firstly, Hartmann (1978) has made the simple but important observation
that pressure of work upon the GP often facilitates prescription as a
fortuitous expedient, thereby undermining the exploration of potential
aetiological factors. He states that "patients with sleep problems are
far more likely to have a sleeping pill prescribed if their physician
has only 10 minutes to spend with them than if he has 30 or 40
minutes". It is often within the context of restricted consultation
time, or alternatively, through the ready availability of sleeping
tablets to medical and surgical patients in hospital that patients are
first introduced to benzodiazepines. There would appear, therefore, to
be some dysharmony between the attested applicability of medications

for sleep and routine medical practice.

A second reason for caution stems from evidence that tolerance develops
to hypnotic drugs, and it often does so rapidly. Tolerance has been
found to occur with most hypnotics with a diminution of effect over a
period of 2 to 6 weeks of nightly administration (Kales et al, 1974;
Kales, Kales, Bixler and Scharf, 1975). Such habituation proves less

problematic when medication is used only occasionally, but after
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reqular use the drugs tend not to have a substantial potentiating
effect upon sleep. They do, however, continue to suppress REM sleep and
stage 4 sleep, and percentage REM is reduced relative to total sleep
time (Kales et al, 1975). Thus, within just a few weeks, the drug has a
consistent but largely unbeneficial effect and the patient continues to
complain of insomnia. It is because of these relatively short periods
of effectiveness that many chronic insomniacs have been on a wide
variety of hypnotic preparations. For persistent cases of sleep
disorder, therefore, there is evident danger of the development of a
vicious circle involving prescription and regular nightly use, followed
by an increased dosage requirement, followed in turn by the substitute

prescription of an alternative sleeping tablet.

Thirdly, it has been known for some time that certain hypnotics produce
"carry-over" effects including morning drowsiness, nausea and headache
(Oswald, 1968). These are caused by drug accumulation during chronic
use, determined primarily by the elimination half-life and metabolic
clearance rate of the drug (Greenblatt and Koch-Weser, 1975). If a
drug's half-life is short there will be minimal accumulation, and
conversely if the half-life is long, some portion of the prior dose
will remain in the body when the next is given. Long half-life implies,
therefore, that the medication will continue to promote drowsiness and
-fatigue during the daytime.Clearly, in as far as an hypnotic is given
to improve sleep, and thereby improve subsequent daytime functioning,
the impairment of such functioning proves to be a serious shortcoming.
A recent study by Dement et al (1984) has replicated a considerable
volume of previous work in finding changes in daytime alertness after
bedtime administration of long-acting hypnotics in normal subjects,
chronic insomniacs and in the elderly. These workers stated that
"patients and subjects generally show microsleeps and fall asleep
involuntarily, with a corresponding interruption of ongoing behaviour
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and performance. (This) simply means that individuals are more
likely to fall asleep while driving a car, while listening to a
lecture, and so forth". Other reports by Hindmarch (1984) and Hindmarch
and Ott (1984) have also identified specific impairments in psychomotor

performance, reaction time and arousal levels after reqular drug use.

Fourthly, Kales et al (1983b) have extensively reviewed the literature
on withdrawal from hypnotic drugs. They have pointed out that
physicians are generally concerned with issues of efficacy and side-
effect during administration, but neglect to give due attention to
possible changes which follow drug withdrawal. Since sedative-hypnotics
are basically CNS depressants, they are capable of producing dependence
and a withdrawal syndrome. Alcohol should also be included in
discussion of these matters since it too is a CNS depressant, and a
commonly self-prescribed hypnotic agent. Evidence from Pokorny (1978)
substantiates the similarities in effects of a;cohol and prescribed
medications. The withdrawal syndrome typically includes nausea,
excitation, agitation, insomnia and nightmares and, of course, with
more severe reactions (especially from barbiturates and alcohol), gross
behavioural and perceptual disturbances may be found. In addition to
this general abstinence syndrome, drug withdrawal insomnia may present,
consisting of severe difficulty in initiating sleep, and thereafter
.within sleep, a fragmentation and disruption of sleep pattern
associated with marked increase in REM sleep above baseline levels. The
term '"rebound insomnia" is a specific type of withdrawal sleep
disturbance identified with benzodiazepine drugs (Kales, Scharf and
Kales, 1978). Rebound effects occur particularly with the short
elimination half-life drugs and in some instances are observable after
a single night-time dose (Kales et al, 1983b). Increased frequency of

REM periods 1is also related to a number of other sleep disturbances
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including intense dreams and nightmares, frequent arousals, and with
the very short—acting drugs, earlier morning waking. The clinical
problem posed by these phenomena is even more apparent when two other
factors are taken into consideration. Firstly, withdrawal effects have
been observed to endure for up to 5 weeks after total drug withdrawal
(Oswald and Priest, 1965; Nicholson, 1980). This perhaps explains why
many insomniacs fail to persevere with abstinence programmes. Secondly,
rebound effects have been associated with increased anxiety levels
(Kales et, al 1978; 1983b) and even with anti-social behaviour

(Salzman, 1974; Oswald, 1982).

Finally, there are also psychological factors implicated in the
protracted use of sleeping pills. Ribordy and Denney (1978), in their
consideration of behavioural treatments as an alternative to
chemotherapy, stressed the importance of attributional effects during
drug use. They suggested that the insomniac taking sleep medication is
likely to attribute the sleep which he does get to the drug and to
attribute to himself 1little capacity for falling asleep.
Correspondingly, the removal of the drug not only introduces physical
rebound effects, but also gives rise to apprehensions concerning
ability to fall asleep on one's own. These apprehensions are then
largely confirmed by the withdrawal syndrome itself. An experimental
study by Davison, Tsujimoto and Glaros (1973) investigated the causal
attributions of insomniacs who had responded to a treatment package
consisting of a hypnotic drug, a relaxation procedure and the
scheduling of bedtime behaviours. Treatment responders were divided
into two groups, half being told that they had received an optimal
dosage of the drug, and half being told that they had received a
minimal dosage which research had proven to be ineffective. The drug
was then discontinued while subjects practised the other elements of

the programme. Those subjects who had been in the minimal dosage group
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and been led to attribute improvement to their own resources were found
to maintain improved sleep compared with the other group who returned
to their pre-treatment sleep latencies. Clearly, therefore, the
attributional effects of drug-taking (psychological dependence) may
interact with the physical withdrawal effects to produce an even

stronger dependency syndrome.

In conclusion, there are a number of serious shortcomings associated
with the prescription of sedative-hypnotics. What then are the general

recommendations which can be drawn from the research literature?

Flurazepam 1is usually listed as the drug of choice since it appears to
promote maximum improvement for most people and does not appear to lead
to tolerance and dependence (Kales et al, 1974). Coates and Thoresen
(1980) and Dement et al (1984), however, urge caution even in the
administration of flurazepam, since long-term evaluation has included
only two studies which have monitored progress for more than 28 days
(Kales et al, 1975; Dement, Zarcone, Hoddes, Smythe and Carskadon,
1973). Researchers concur in advising of the potential benefits of
selective use of hypnotics in cases of transient insomnia, but
recommend that any such "coping strategy" should occur in the context
of strengthening other adaptive coping mechanisms (Dement et al, 1984;
Kales and Kales, 1984). Oswald (1979) has reiterated an earlier view
A(Clift, 1972) that patients should be educated into regarding any
hypnotic drug as a temporary expedient, in order to minimise long-term
usage. Dement et al have stated, in this connection, that "the major
issue 1s whether or not a course of hypnotic therapy could induce a
remission". Similarly, Kales and Kales have proposed that "the primary
goal of using hypnotic medication in the treatment of chronic insomnia
should be to alleviate the symptom of sleeplessness so that

psychotherapy can proceed effectively". For cases of severe and long-
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standing sleep disturbance, the regular use of medication offers,
therefore, an incomplete therapeutic approach and represents poor
clinical practice because of the liklihood of ultimate ineffectiveness
and the possible deleterious consequences of both prolonged use and

withdrawal.
PSYCHOLOGICAIL. TREATMENTS

The emphasis in this review is necessarily upon sleep—onset insomnia,
for two reasons. Firstly, there are only six published reports on the
management of sleep—maintenance difficulties (Coates and Thoresen,
1979; 1984; Thoresen, Coates, Kirmil-Gray and Rosekind, 1981; Lacks,
Bertelson, Sugerman and Kunkel, 1983; Hohenberger-Sieber, Mueller and
Schindler, 1986; Espie and Lindsay, 1987). Secondly, the present study
is primarily concerned with chronic sleep—onset insomnia (with or
without maintenance difficulty). The order of presentation of the
literature reflects the historical development and application of the
various treatment strategies. The reader is referred to Chapter 2 for
theoretical background. The structure of the chapter is as follows:—

. Progressive relaxation and other anxiety-reduction techniques

. Treatments based upon stimulus control principles

. Treatments based upon paradoxical intention
. Comparative studies of treatment outcome

=W N

Progressive Relaxation and other Anxiety-Reduction Techniques

The bulk of this section concerns the application of progressive
relaxation therapy (Jacobsen, 1929; Bernstein and Borkovec, 1973),
however, other methods of anxiety management such as desensitisation,
and variants of relaxation such as autogenic training and meditation,
will be addressed as they become relevant to the review. Biofeedback
techniques will be included also since these have generally appeared

either in conjunction with or in comparison with relaxation training.
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The early development of progressive relaxation is credited to Jacobsen
(1929) who found that the sequential tensing and relaxing of the main
muscle groups was associated with considerable decreases in muscle
activity, blood pressure and heart rate. The advent of behaviour
therapy, and particularly the proposition that relaxation could provide
an effective competing response with phobic anxiety (Wolpe, 1958),
however, was largely responsible for continued interest in the
technique, after many years of relative obscurity. Over the past 30
years relaxation has become one of the mainstays of clinical behaviour
therapy and various workers have produced abbreviated forms of
Jacobsen's procedures; the best known of which being the manual by
Bernstein and Borkovec (1973). Researchers have investigated the
individual components of the relaxation procedure, in some detail (eg.
Benson, Beary and Carrol, 1974; Davidson and Schwartz, 1976; Borkovec
and Henrniings, 1978; Borkovec and Sides, 1979), but, in spite of the
wide applicability of the technique, and the fact that it is positively

perceived by most subjects, King (1980) has recently concluded that

"the critical procedural variables are not well understood,
although certain antecedent conditions and the muscle-tension release
exercises and physiological attention—-focusing appear to be necessary,
depending upon the processes maintaining the presenting problem". It is
beyond the scope of the present report further to discuss the very

extensive literature on relaxation training, but the reader is referred

to King's review, which is an excellent resource.

Table 1 provides a summary of the experimental designs and principal
findings of 33 treatment studies which have appeared in the major
journals over the past 20 years. The table does not include studies
comparing outcomes across diverse therapeutic strategies since these
will be dealt with at a later point. Not every report will be referred
to in the text, but an overview of the main results will be provided.
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Only 8 studies have controlled adequately for both placebo and passage
of time effects (Borkovec and Fowles, 1973; Nicassio and Bootzin, 1974;
Steinmark and Borkovec, 1974; Borkovec et al, 1975; Borkovec and
Weerts, 1976; Lick and Heffler, 1977; Shealy, 1979; Nicassio et al,
1982), with a further 10 studies (Haynes et al, 1974; Freedman and
Papsdorf, 1976; Pendleton and Tasto, 1976; Woolfolk et al, 1976; Haynes
et al, 1977; Mitchell and White, 1977; Borkovec and Hennings, 1978;
Toler, 1978; Borkovec et al, 1979; Carr-Kaffashan and Woolfolk, 1979;
Hauri, 1981; Woolfolk and McNulty, 1983) incorporating controls for one
or other of these factors. Unfortunately, not one of these 18 at least
partially controlled investigations was conducted on a clinically-
presentiné patient sample, and only one (Hauri, 1981) included referred
cases of insomnia. Nevertheless, a number of consistent findings can be

highlighted.

Studies are in general agreement that relaxation procedures are
superior to no treatment in reducing self-reported sleep-onset time.
Untreated subjects have exhibited 1little therapeutic improvement
whereas SOL has reduced from an average (across studies) of 69 minutes
at baseline to 40 minutes at post—treatment; a mean reduction of
approximately 42% with relaxation training. Those studies which
incorporated EEG measures have confirmed the usefulness of relaxation,
though the magnitude of treatment effect has been less than that
indicated by the subjective data alone (Borkovec and Weerts, 1976;
Freedman and Papsdorf, 1976; Borkovec et al, 1979). Placebo treatments
have produced variable results, with some proving very ineffective (eg.
Nicassio and Bootzin, 1974; Haynes et al, 1977). The majority, however,
have produced at least some improvement. At times, post-treatment
improvement with placebo has been equivalent to active therapy
(Steinmark and Borkovec, 1974, Borkovec et al , 1975; Carr—Kaffashan
and Woolfolk, 1979; Shealy, 1979). The studies by Borkovec and his
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associates introduced an imaginative, experimental procedure to control
for experimenter demand and expectancy effects (Steinmark and Borkovec,
1974), and their work has generally found that active treatments
operate effectively, even under conditions of negative expectation
(counterdemand) whereas placebo instructions are effective only in
combination with induced positive demand (Borkovec et al, 1975;
Borkovec and Weerts, 1976). For the purposes of comparison, the average

reduction in SOL, after placebo intervention, has been around 25%.

A number of authors have questioned the clinical significance of
improvements via relaxation. Given that training involves at least 20
minutes practice per evening, a mean reduction of only 30 minutes in
sleep latency renders these results clinically unimpressive (Freedman
and Papsdorf, 1976). 1In addition, the concentration upon SOL as the
major, and frequently the only, outcome measure makes it impossible to
ascertain whether or not there is overall sleep pattern change. Also
the relationship of SOL change to perception of sleep quality and
sleep—-complaints 1is unknown. Steinmark and Borkovec (1974) did report
improvements on subjective ratings of difficulty in falling asleep and
morning restedness, although only the former correlated significantly
with SOL, and Borkovec et al (1975) were unable to replicate this
improvement on the restedness rating. Borkovec et al (1979) have also
produced some tentative evidence for increases in SWS after successful

treatment.

Borkovec has conducted a number of investigations into the wvarious
components of the progressive relaxation programme (Borkovec et al,
1975; Borkovec and Hennings, 1978; Borkovec et al, 1979) which
tentatively suggest the superiority of the total relaxation programme
over the effects of its individual parts. The results of Borkovec et al

(1979) were supportive of the hypothesis that tension-release is a
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critical ingredient, however, the study by Woolfolk and McNulty (1983)
reported a superior response with "imagery training" (a visualisation
training procedure where subjects learned to call to imagination a
number of common objects). Of interest in this last study was the
achievement of a reduction in sleep-latency variance over time, as well
as mean SOL (ie. sleep latency reduced and became less variable from
night to night). In addition, it is also noteworthy that training
procedures in relaxation therapy have been administered in a variety of
formats. Relaxation training has been conducted "in vivo" in most
cases, although a case study by Weil and Goldfried (1973) achieved
significant improvement using tape-recorded instructions, and Gershman

and Clouser (1974) made quite effective use of group relaxation.

Table 1 also permits the analysis of comparative effectiveness amongst
the various types of relaxation procedure. Briefly, it seems that there
is little to choose between them. Borkovec and Fowles (1973) found that
hypnotic relaxation and a self-administered relaxation programme were
as effective as progressive relaxation, and a number of reports have
indicated the utility of autogenic training, originally developed by
Schultz and Luthe (1959) (Kahn et al, 1968; Traub et al, 1973; Nicassio
and Bootzin, 1974; Coursey et al, 1980). Other workers have made
effective use of similar, passive relaxation and meditation techniques
(Shealy, 1979; Haynes et al, 1977). These procedures generally involved
sequentially focusing attention on pleasant bodily feelings without

muscle tension-release cycles.

Before leaving the consideration of treatment comparisons, it would be
useful to deal, briefly, with biofeedback techniques. There are two
current explanations forwarded to account for the mechanism of effect
in biofeedback. The first stems from the common use of EMG biofeedback

where muscular relaxation is presumed to help prepare the individual
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for sleep; and the second hypothesis, associated with EEG biofeedback,
is that specific alterations in brain activity can be made in order to
closely resemble EEG sleep and, thereby, to enhance relaxation more
"centrally". Table 1 contains a number of studies which have used
feedback techniques, with varying degrees of success. EMG feedback has
been found to be as effective as relaxation (Freedman and Papsdorf,
1976; Haynes et al, 1977; Nicassio et al, 1982). There may be, however,
a particularly strong placebo element in biofeedback, since the use of
elaborate equipment may magnify non-specific effects (Nicassio et al,
1982). A recent series of studies by Hauri and his colleagues (Hauri,
1981; Hauri et al, 1982) trained insomniacs firstly in EMG and then in
EEG feedback and found that brain activity feedback added little to the
effects of EMG, except in the case of subjects who could be regarded as
"non-tense". This 1is a developing area of research, but for the

present the techniques are of unproven efficacy.

In concluding this section on the relaxation therapies, it 1s worthy of
note that the approximate 50% of reports which have included follow
up, have revealed maintenance of treatment gains after active therapy
and, in a number of cases, these have been extended beyond the post-

treatment level.
Treatments Based upon Stimulus Control Principles

Bootzin (1972) was the first to present an operant analysis of insomnia
when he reported the case study of a 25 year old male with initial
insomnia. He found that his stimulus control approach successfully
reduced SOL, increased total sleep by more than two hours, and
dramatically reduced the frequency of nightly risings from bed. It was
this last variable which he presented as his main outcome measure and
improvements were maintained at 2 month follow-up. Data from this and
other studies employing stimulus control are contained in Table 2.
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Since Bootzin's pioneering work a number of researchers have published
case report papers. Haynes et al (1975) reported four single case
experimental designs of subjects who had longstanding sleep
difficulties, but had not benefitted from hypnotic medication. After a
two week baseline, stimulus control therapy was initiated and
maintained until sleep pattern stability was evident. The subsequent
return to baseline conditions revealed the expected reversal effect,
but in only two of the four cases. For all subjects, however, treatment
was effective in reducing SOL by approximately 40 minutes and
improvement was maintained at follow—up 9 months later. Although the
absence of a reversal could be viewed as evidence against the specific
impact of stimulus control, the fact that treatment gains persisted, at
lengthy follow-up, at least suggests that therapy produced some form of

habit change.

Turner and Ascher (1979b) criticised the Haynes et al study on the
groundslthat ABAB designs are ill-advised with behavioural procedures,
because of the "carry-over" effect upon cessation of treatment (Hersen
and Barlow, 1976). Instead they proposed the use of a multiple baseline
approach more adequately to test cause—effect relationships. They
presented a series of six self-referred out-patients with initial
insomnia. All subjects completed a baseline phase after which half were
allocated to stimulus control and half to a quasi-desensitisation
placebo, which has commonly been used in psychological research
(Steinmark and Borkovec, 1974). After 4 weeks, clients in the second
group were also given active therapy which the first group received
throughout. Stimulus control was found to have a specific impact upon
sleep latency, in each case reducing SOL by two—thirds or more. Placebo
treatment did not produce this effect but when these patients were
introduced to stimulus control significant change was observed.
Reductions in medication also followed the introduction of stimulus
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control, The slight increment in SOL in one case could have been caused
by rebound insomnia. The major advantage of this study was that it
reported cases of severe and long-term sleep disturbance. The rapid
elimination of these difficulties provides strong evidence for the
potency of stimulus control. A more recent case study by Norton and
De Luca (1979) found a combination of relaxation and stimulus control
procedures effective 1in reducing sleep latency and intermittent

wakenings in a mild case.

A number of workers have attempted to investigate the effectiveness of
component parts of the stimulus control "package", and some of this
work was introduced in Chapter 2. Bootzin and Nicassio (1978) referred
to an unpublished study by Tokarz and Lawrence (1974) which compared
the efficacy of the complete stimulus control procedure with two
different constituent parts. These were, a temporal control strategy,
including only instructions aimed at regqularising the sleeping pattern
according to the constraints of time, and an alternative approach based
solely upon improvement of the bed and bedroom environment's function
as discriminative stimuli for falling asleep. Relaxation placebo and no
treatment control groups were also included. These workers found that
all three active interventions resulted in highly significant
reductions in SOL, and that there were no differences between them.
Zwart and Lisman (1979), however, have criticised this study suggesting
that the temporal control procedure did not closely approximate to that
element in Bootzin's conception of stimulus control. They conducted
their own analysis comparing stimulus control with temporal control,
counter—control (subjects were to sit up in bed, read, watch TV etc. at
bedtime, and to deliberately engage in sleep—incompatible behaviours in
the bedroom during the daytime), non-contingent control (the
theoretically critical contingency of rising after 20 minutes was
removed by instructing subjects to rise a fixed number of times within
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20 minutes of retiring), and a waiting-list contrél group. All patients
were given the counterdemand instruction that improvement would not
occur until the fourth week of therapy. Results indicated that those
receiving stimulus control and counter-—control improved significantly
compared with non-contingent control and waiting—-list cases, during the
counterdemand period, although, after positive demand the temporal
control group became as effective as either of these procedures. At
follow-up one month later treatment gains were maintained and there
were no significant differences amongst any of the treatment groups on

any measure.

Zwart and Lisman provided some useful indications as to the effective
elements of stimulus control. Firstly, the study by Tokarz and Lawrence
was corroborated in the finding that the complete "package" was not
superior 1in effectiveness to some of its elements. Secondly, the
efficacy of the counter—control procedures implied that supposedly
sleep—incompatible behaviors may not be particularly relevant cues for
arousal in insomniacs. It may be that any disruption of usual sleep
pattern might produce improvement. Turner and Ascher (1979b) have
reported that subjects regarded stimulus control as helpful in breaking
up the wusual chain of worrying and anxiety. Thirdly, there is the
unexplored possibility that rising from bed may act as an aversive
consequence of continued wakefulness, and this is an area which could
be usefully examined in further research. Finally, the fact that Zwart
and Lisman's student subjects did not improve during counterdemand,
when treated with temporal control alone, may simply reflect their
relatively mild insomnia difficulties. It has already been suggested
that a didactic approach, involving the rescheduling of bedtime and
rising time, may be particularly appropriate for older patients who

have "developmental" insomnia in the absence of daytime impairment.
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Alperson and Biglan (1979) have reported a comparison study where
stimulus control plus passive relaxation was given to groups of young
and old subjects. Interestingly, they found that therapy was
statistically and clinically more beneficial for their younger group.
The older subjects showed little change. Puder et al (1983) have also
provided a report of stimulus control treatment with older adults.
These workers randomly assigned a final sample of 16 clients (mean age
of 67 years) to either immediate or delayed treatment (the latter
involving a 10 week waiting period). Data on SOL revealed considerable
reductions for both groups when active intervention was applied.
Overall reductions of apprpximately 50% were maintained at 2 month
follow-up. By comparison with Alperson and Biglan's study, Puder et al
have demonstrated that age alone may not be a sufficient factor to
preclude treatment gain. Unfortunately, however, neither study included
placebo groups and it is possible that the differential effectiveness
was simply related to uncontrolled demand charac;eristics or expectancy

effects.
Treatments Based Upon Paradoxical Intention Therapy

Frankl (1955) was the first to describe the two related therapeutic
techniques of paradoxical intention and dereflection. These procedures
were used in situations where patients were concerned about the
frequency of a response occurring either too often (eg. perspiring) or
too seldom (eg. falling asleep). Since the dereflection procedure
differs from paradoxical intention, only in the direction of change
which the client desires, the term paradoxical intention is now
employed to denote both the prescription to intentionally increase
uncomfortably high frequency behaviours, and to intentionally decrease
uncomfortably low frequency behaviours (Ascher, 1979). It is only

recently that paradox has been adopted into the behavioural literature,
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and its initial incorporation was based upon a rather eclectic view of
therapy (eg. Lazarus, 1971; Fay, 1973). The development of the
performance anxiety-based rationale, hypothesised to account for its
mode of action (Ascher, 1979; Ascher and Turner, 1979), however, has

afforded the technique more general acceptance.

Ascher and Efran (1978) provided the first case reports on poor
sleepers, although only three of their five subjects had a primary
problem of sleep difficulty. Nevertheless, their demonstration of the
effectiveness of paradox was impressive since these were patients who
had previously failed to respond to more conventional treatment
(relaxation and desensitisation). For one subject who responded to
paradoxical intention the original programme was reintroduced and the
demonstration of a reversal effect, followed by improvement once again
when paradox was readministered, provided further evidence for the
specific impact of the procedure. Ascher and Efran reported only sleep
latency measures, although they stated in a footnote that a reduction
in frequency of night-time wakening was also evident, and that
improvements 1in ratings of sleep quality paralleled changes on sleep
parameters. Other case study material has been reported by Relinger et
al (1978), Relinger and Bornstein (1979) and Espie and Lindsay (1985).

The results of all of these studies are summarised in Table 3.

Relinger et al, employing a time series analysis on a single case,
found that the paradoxical instruction produced and sustained
substantial SOL reduction which was also associated with significant
positive change in ratings of difficulty in falling asleep, restfulness
of sleep, and daytime functioning. The validity of their subject's
sleep complaint must, however, be called into question since, in spite
of a reported 20 year duration of insomnia, the client had never

previously sought professional help. These workers published a further
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four case studies (Relinger and Bornstein, 1979) for whom insomnia
constituted a more substantial problem. Employing a multiple baseline
design, the average scores for SOL and frequency of wakening were
significantly reduced at post—treatment, as were ratings of difficulty
in falling asleep. Subjects also felt more rested upon wakening but
there were no significant changes in total sleep time or on measures of
daytime functioning. At follow—up 3 months 1later, all of the

improved variables evidenced continuing gains.

Espie and Lindsay (1985) have recently published six cases of chronic
insomniacs who were treated by means of paradoxical intention. These
workers found a variable response to therapy in that the sleep problems
of two patients were significantly exacerbated by the treatment, to the
point where therapy had to be discontinued, and a third patient
suffered a temporary increment in SOL. The three remaining subjects
did, however, improve in a manner similar to previous reports. Changes
in total sleep time appeared to reflect changes in sleep latency. Espie
and Lindsay suggested that these variable outcomes may reflect the
tendency of some individuals with performance anxiety to redirect their
anxieties into trying to remain awake, that is an active avoidance of
sleep, 1in order to achieve the therapist's criteria of success. This
may be a mentally arousing process whereas, for the insomniac who
benefits from paradox, more "passive" avoidance of performance effort

may account for treatment gains.

Ascher and Turner (1979) conducted a controlled experimental
investigation in which they compared paradox with placebo and no
treatment controls. Subjects in the paradoxical intention group
reported significant reductions in sleep-latency, had fewer problematic
wakenings in terms of returning to sleep, and exhibited significant

increases in "restedness" after sleep compared with either control
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condition. [These results replicated those of Turner and Ascher (1979a)
- to be reported in the next section]. Ascher and Turner (1980) again
repeated their  experimental design, but this time considered
alternative methods for the administration of paradox. Type A
administration provided clients with the standard performance anxiety
reduction rationale; whereas type B involved the use of a "reframing"
procedure where clients were instructed to remain awake for as long as
possible, in order to become aware of the anxiety-provoking thoughts
which they experienced while awaiting sleep—-onset. They were told that
these thoughts would later be desensitised. The results of this study
indicated that the conventional procedure was superior in efficacy,
perhaps because the reframing approach implied that therapy would not
begin until after preliminary data collection. The authors did suggest,
however, that reframing may be particuiarly useful in the case of the

client who failed to understand the performance anxiety model.

Ott et al (1983) conducted an experimental study to test further the
explicit demand characteristics of the reframing procedure. The design
of their experiment was a 2 (feedback/no feedback) by 2 (paradoxical
instruction/no paradoxical instruction) factorial, where "objective"
feedback was provided by means of the "sleep-monitoring unit" (Ott et
al, 1982). The results of the study confirmed their working hypothesis
that patients' self-reports would be influenced by experimental demand,
when these were made explicit and when access was given to actual,
objective sleep data. Unfortunately, however, these workers discussed
their results only with reference to reporting bias, and did not offer
any explanation of the mechanism by which subjects ensured that they
remained awake. A major problem with the reframing procedure is that it
may simply encourage patients in some form of self-administered sleep

deprivation.
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Fogle and Dyall (1983) also have considered variations on the

instruction which subjects can be given. They allocated their sample to
either conventional paradoxical intention or to an alternative version
where individuals were told simply to "give up" trying to fall asleep
(ie. no direct paradoxical instruction to stay awake). They argued that
sleep efficiency was the best overall measure of outcome, and reported
significant improvements on this variable for each of the experimental
groups. In addition, they found that it was only the "giving up" group
which improved on a self-report measure of sleep performance anxiety.
In spite of the statistical changes which were demonstrated, however,
the improvements in actual sleep parameters were relatively small and
of limited clinical significance. This may reflect the fact that both
treatments were conducted as bibliotherapy. Also, the reporting of only
sleep efficiency changes, obscures the locus of improvement. It is
unclear whether improvements were due to changes in §SOL, wakening
frequency, total sleep time, or a combination of these factors.
Furthermore, the relative contributions of such variables to the

treatment outcomes for each therapy were left undetermined.
Comparative Studies of Treatment Outcome

Only four studies comparing the effectiveness of different
psychological approaches have been published in research Jjournals
kHughes and Hughes, 1979; Turner and Ascher, 1979a; Lacks, Bertelson,
Gans and Kunkel, 1983; Turner, DiTomasso and Giles, 1984). An
additional three earlier studies (Bootzin, 1975; Slama, 1975; Lawrence
and Tokarz, 1976), however, were reviewed in Bootzin and Nicassio's
(1978) paper and are worthy of consideration. Unfortunately, some of
the original data from these reports are missing and the source
manuscripts are unobtainable. The summary results of all 7 studies are

presented in Table 4. The reports will be reviewed chronologically.
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Bootzin (1975) randomly allocated a sample of 66 recruited subjects to
either stimulus control, progressive relaxation, self-relaxation
placebo or waiting-list control groups. Although self-reports of sleep
latency suggest that these were severe initial insomniacs, they did not
present through clinical channels, and the chronicity of the presenting
problem 1is not known. Inspection of the data on SOL in Table 4,
indicates that stimulus control produced a mean reduction of 67
minutes, compared with the active relaxation group where improvements
of around 30 minutes were obtained. Bootzin and Nicassio (1978)
reported that in absolute terms after treatment, 57% of those who
received stimulus control averaged less than 25 minutes to fall asleep,
as contrasted with 29% of those who were trained in progressive
relaxation. Importantly, however, 27% of the self-relaxation group and
22% of untreated cases also achieved this criterion of improvement.
Indeed, the post-treatment mean scores for stimulus control were a mere
10 minutes superior to the waiting~list procedure. In spite of the
evident ambiquity of these results, Bootzin and Nicassio, and Borkovec
(1982) have cited Bootzin's study as evidence for the superior
effectiveness of stimulus control treatment. It seems possible,
however, that the apparently therapeutic effect of the passage of time
may reflect the transient nature of insomnia in at least a fair

proportion of these subjects.

The study by Slama (1975) was conducted in Borkovec's laboratory using
groups of undergraduate students who complained of significant sleep
disturbance. It appears from baseline measures that insomnia was
relatively mild (mean SOL < 40 mins). Indeed, the pre—-treatment levels
of sleep disturbance are similar to post-treatment scores in some of
the better controlled studies (Lacks et al, 1983; Turner et al, 1984).
Slama included a counterdemand instruction which revealed that both
stimulus control and relaxation were superior to no treatment, even
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under conditions of negative expectancy, although stimulus control was
also superior to relaxation. At post-treatment, however, and after
positive demand, subjects in both therapy conditions were sleeping

similarly well, and improvements were maintained at unspecified follow-

up.

Bootzin and Nicassio reported a third unpublished study, by Lawrence
and Tokarz (1976), where a more severely sleep disturbed student
population was selected. Subjects were randomly assigned to individual
stimulus control, group stimulus control (3 clients seen together),
progressive relaxation and desensitisation placebo. Both stimulus
control approaches were found to be highly effective in reducing mean
sleep latencies to less than 20 minutes. This improvement rate of 75-
90% was considerably higher than the 31% exhibited after relaxation,
although the durability of change was not reported. Taking these first
three studies  together, therefore, the ©preliminary evidence
consistently suggests a preference for stimulus control over relaxation

therapy.

Hughes and Hughes (1979) recruited 36 volunteers (12 male, 24 female)
through newspaper advertisements. The mean age of their sample was 34.2
years, and although no figqures for chronicity of complaint are
available, one of the selection criteria specified a minimum of 4
months duration. Subjects were randomly assigned to one of the four
treatment groups described in Table 4 and submitted a refundable
monetary deposit, before being finally accepted into therapy. Sleep
measures were recorded in daily diaries for a two week baseline
period, and for a further fortnight at post—-treatment. Unfortunately,
time in treatment appears to have varied considerably. Both biofeedback
conditions comprised 8 therapy sessions, compared with relaxation

training which involved 4 sessions, and stimulus control which had only
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2 sessions. (Hughes and Hughes explained that these inconsistencies
were due to the "complexity of the tasks"). Stimulus control and
progressive relaxation were along conventional 1lines, as was EMG
biofeedback where subjects attended to actual feedback through
headphones attached to a myograph. The pseudo-biofeedback group,

however, listened to false feedback from a cassette recorder.

Results indicated that all four groups improved significantly with no
significant between group differences. Stimulus control did, however,
produce this improvement very rapidly. Interestingly, biofeedback had
no effect upon EMG values. Indeed, even the lowest post—-treatment EMG
levels achieved were not typical of a state of low physiological
arousal. It seems, therefore, that treatment outcome was independent of
a reduction in muscle tension. Hughes and Hughes proposed that a
cognitively-mediated process, similar for all treatments, might explain
their results. This process, it was suggested, might function to reduce
apprehension about sleep and other forms of intrusive worry. A more
adequate evaluation of the placebo treatment would have been possible
had the authors included a simple counterdemand instruction. Other
workers have found that placebo treatments become effective under
conditions of positive expectancy, but are otherwise not superior to no
treatment (Borkovec et al, 1975; Borkovec and Weerts, 1976). The
follow-up data in the Hughes and Hughes study were also unsatisfactory.
Verbal estimates of sleep latency were available for only 12 cases, and
these were summarised as a single follow-up cohort. It is, therefore,

impossible to differentiate between the treatments.

The most influential outcome study to appear in the literature has been
that of Turner and Ascher (1979a). This study represented a creditable
response to the methodological and analytical shortcomings of previous

work. These authors advised caution regarding suggestions that stimulus
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control might be superior to relaxation. Turner and Ascher also brought
the technique of paradoxical intention within the fold of experimental
investigation. Five treatment conditions were investigated ie. stimulus
control, progressive relaxation, paradoxical intention, desensitisation
placebo and waiting-list control. Twenty-five men and 25 women (mean
age 39 years) were recruited via newspaper articles and, following a 10
day baseline period, ten clients were randomly allocated to each of the
experimental conditions. Individual sessions (of uniform length) were
conducted, once weekly for four weeks, and pre and post—treatment
measures were recorded on a modified version of the DSQ. Assessments of
social aquiescence and therapy credibility were also included as part
of the methodological controls. Treatments did not differ significantly
on either of these measures. Unfortunately, the credibility assessment
was completed at post—therapy and was not, therefore, a true reflection
of perceived credibility of the therapy rationales, but rather is
likely to have been contaminated by subjegts' actual treatment

responses.

Turner and Ascher employed multivariate assessments for examining
outcome, argquing that MANOVA provided a more conservative approach to
significance testing ( compared with numerous univariate analyses), by
reducing the 1liklihood of Type 1 error. Their results revealed no
significant between group differences at baseline, on any measure,
however post—treatment comparisons demonstrated significant differences
between the treatment groups and the control groups, although there
were no differences amongst the three active therapies. SOL, ratings of
difficulty falling asleep, and restedness, were the best discriminators
of treatment outcome, whereas total sleep time contributed little
discriminant weight. In addition to these statistical results,
inspection of Table 4 reveals that SOL reductions were of clinical
benefit, being in the range 54-67%. It would appear from this study
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that the three psychological therapies are equally effective.

However, some important issues were not dealt with in Turner and
Ascher's study. Non-clinical subjects were again selected, and it may
be that such clients will readily respond to most therapeutic
endeavours. In addition, Turner and Ascher permitted the uncontrolled
use of sleep medication, and even cited drug intake as a useful
dependent variable. This is unsatisfactory because of the contaminating
effects of varied usage upon sleep pattern. The major criticism,
however, concerns the lack of any data during the process of treatment
or during follow-up. It was not possible to tell at what point
therapeutic effects emerged, or whether treatment gains persisted

beyond the termination of therapy.

Lacks et al (1983a) completed a thorough replication of Turner and
Ascher's work on a more clinically-based sample. Their 64 participants
(48 female, 16 male) were obtained from both.newspaper (and other
media) announcements and letters to referring physicians. In spite of
the 1liklihood that these modes of selection might constitute two
discrepant samples, Lacks et al made no attempt to compare on this
basis, or even to report the relative proportions which the sub—groups
comprised. Similar to a number of previous reports, all subjects were
required to submit a monetary deposit, prior to completing a 7 day
baseline period. On the basis of this pre-treatment assessment,
subjects were labelled as either mild (SOL 15-44 mins), moderate (SOL
45-75 mins) or severe insomniacs (SOL 76-152 mins) and were randomly
allocated, within severity blocks, to each of the treatments outlined
in Table 4. Therapy was conducted in four, weekly, small group
sessions, of approximately 1 hour duration. The counterdemand procedure
was applied to the effect that improvement would not occur until the

final week.
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Lacks et al reported outcome data on only the measure of sleep-onset
latency. The SOL of the stimulus control group was clearly, and
consistently, the lowest at each assessment point after week one, and
this was true for all degrees of insomnia. Overall, subjects receiving
this intervention reduced sleep latency by an average of 52% at Week 3,
and even during the positive demand phase no other treatment exceeded
this level of success. The authors pointed out that, although all
treatment groups continued to decrease their level of initial insomnia
during follow-up, "the major advantage of stimulus control was that
high levels of treatment success were accomplished very quickly". They
concluded that "regardless of the severity of onset insomnia, the
treatment of choice is stimulus control". In consideration of the issue
of severity on a broader basis, their strongest evidence was against
the existence of a negative relationship between severity and outcome,

ie. a severe presenting problem does not contra-indicate therapy.

Lacks et al discussed their results with reference to the study by
Turner and Ascher (1979a). By way of contrast, they pointed out that
paradoxical intention did not appear to be a recommended treatment,
since some of their patients demonstrated increases in mean SOL after
therapy (cf. Espie and Lindsay, 1985). Criticisms of the Lacks et al
study rest upon the subject selection procedures, and the choice of a
single sleep pattern variable as the outcome measure. By their own
admission, these workers referred to the skewed distribution of their
sample, stating that they were largely white, middle class, well
educated, financially able to afford to deposit $40 for four months,
and were all drug-free. At the very least, they were clearly a
motivated sample, since less enthusiastic subjects would be likely to
hesitate at the financial contract. Their study does, however, provide
an influential controlled investigation into the management of insomnia
and has challenged Turner and Ascher's finding of equivalent outcomes
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across therapies. Stimulus control did once again emerge favourably,

at least for SOL reduction.

Finally, Turner et al (1984) have reported a comparative study of 40
referred patients who were treated by either stimulus control,
relaxation, a combination of the two procedures, or waiting-list
control. The mean age of this sample was relatively young (31 years),
and patients had suffered from insomnia for an average of 4 years. The
data in Table 4 reveal that both stimulus control and progressive
relaxation produced a treatment response superior to both the combined
therapy programme and waiting—list control. The average reductions in
SOL for the relaxation and stimulus control groups were, however, only
15 minutes and 21 minutes respectively (a non-significant difference)
and such improvements may be of limited clinical value. Turner et al
also examined a number of other sleep parameters such as total sleep
time, number of wakenings, and ratings of restedness and difficulty
falling asleep, but found no significant changes. They also, again

inappropriately, included drug intake as a dependent variable.

One interesting finding from this study, however, was the failure of
the combined "package" treatment. It might reasonably be expected that
such an approach would prove more powerful than either of the
components alone, but conversely, Turner et al reported an 82% failure
fate. They interpreted these results in terms of De la Pena's (1978)
theory that treating insomniacs with an antagonistic, arousal-reducing
procedure (relaxation) and an (arguably) arousal-increasing one
(stimulus control) would lead to therapeutic failure. De la Pena
regarded the aetiology of primary insomnia as a state of "“chronic
stimulus underload"”, with insomnia functioning to balance this lack of
equilibrium through increments in sensory input. This theory, however,

has attracted little interest in the research literature and has very
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limited empirical support. Perhaps the provision of two sets of
therapeutic instructions, and also the associated rationales, simply
rendered the subjects' task ambiguous with a consequent weakening of

therapeutic response.

Lichstein (1985) has summarised very succinctly the effects of
psychological  treatments upon insomnia in stating that "most
psychological treatments are helpful, and no one treatment clearly
emerges as superior to others, although stimulus control has an edge".
The present study was designed to provide further evaluation of

a number of psychological approaches with clinically-presenting cases.
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CHAPTER 6

OVERVIEW OF THE TREATMENT OUTCOME LITERATURE

SOME METHODOLOGICAL ISSUES

Chapter 5 provided an extensive review of the available psychological
treatment studies. Interventions, of whatever type, have generally been
positive in their impact, although the degree of measurable change has
been found to vary considerably. Relaxation methods have undoubted face
validity and popular appeal, but appear to be equally effective in
whatsoever form of administration, making it difficult to determine
what is/are the critical ingredient(s), and indeed the mechanism by
which relaxation obtains its effect. Reductions in SOL have been modest
in proportion. Paradoxical intention may be viewed as another anxiety-
reduction procedure focusing, however, more upon cognitive than
physiological state. By comparison with relaxation training, the
literature on paradox is very small and contains no clear statement of
its usefulness. Of all the procedures reviewed, it appears to have been
uniquely capable of exacerbating insomnia for some people. Of the three
major treatments, stimulus control perhaps emerges as the most
promising. Similar to relaxation training, the means by which stimulus
control achieves its effects remain uncertain. As a "package" of
instructions, however, it does seem to offer the greatest potential in
the management of insomnia, regardless of severity. Such a conclusion,
however, must be tempered by the fact that such effects have been

reasonably demonstrated within only one outcome variable, that is SOL.

From a methodological point of view, treatment studies have varied from
the grossly inadequate to the imaginative and well-controlled. Such a
spread of experimental method is inevitable in the historical review of
any clinical condition. More recent reports have identified and
remedied a number of weaknesses in methodology which were previously
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evident. Nevertheless, there remain some serious shortcomings, and it
was partly through a concern to address these that the present study
was undertaken. For the purposes of clarity it will be useful to

consider design features under several headings.
SUBJECT SELECTION

Published reports on insomnia have been 1largely on non-clinical
subjects and are, therefore, subject to the criticisms commonly
levelled against analogue research. An analogue approach does of course
have its place: being of an exploratory nature, key issues have been
identified and methodological, practical and conceptual questions
raised for further enquiry, but subsequent experimental refinements
have failed to deal with the major issue of the generalizability of
these findings to the patient population. The mere passage of time
appears, rather, to have afforded a status and clinical efficacy to
procedures which may not be empirically justifieq. Approximately half
of the available reports have been conducted on student populations,
with most of the remainder being the product of "recruitment drives"
through media advertisements, with subjects being partly selected on
the basis of ensured compliance. Importantly, most studies have given
no indication as to whether or not subjects were actively seeking help
for insomnia at the time of selection. Three recent studies utilised a
combination of media announcements and physician referrals (Lacks et al
1983a,b; Puder et al, 1983) and the study by Turner et al (1984)
employed referred clients. These are, therefore, indicative of some
awareness concerning the need more closely to approximate the clinical
population. The greatest part of the literature is, however, based upon

convenient populations.

The practising clinician cannot be satisfied until results are
replicated in studies using unsolicited subjects. Killen and Coates
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(1979) have made the point that "college students

do not respond
to treatments in the same way as do persons from the community", but
this argument might also be extended by questioning the assumption that
"adults in the community" equate readily with adults who present at the
clinic requiring treatment. Coates and Thoresen (1980) refer to the
"modest to negative outcomes obtained when (behavioural) strategies are
evaluated with subjects who are older, who have experienced insomnia
for two years or more, who present themselves at clinics for treatment,
or who are referred by physicians". It is estimated that 10% of all NHS
prescriptions in the UK are for hypnotic drugs, which indicates that it

is hardly necessary to solicit candidates.
Patients on Hypnotic Drugs

Past research has generally excluded subjects currently taking hypnotic
drugs. This has the major methodological advantage of eliminating a
potentially confounding variable. The case for the inclusion of such

subjects, however, may be a valid one, for several reasons.

Firstly, a substantial proportion of out-patients attending sleep
clinics make regular use of night-time medication (82% in a study by
Roth, Kramer and Lutz, 1976). There is, therefore, the danger of
selecting out of research studies a large proportion of the clinically
presenting group. Studies may have problems in the generalizability of
results. Secondly, there appears to be sufficient understanding of
hypnotic drug effects to make complete exclusion of such patients
unnecessary. The rebound phenomenon is sufficiently understood to
permit the presentation of accurate information regarding 1likely
changes in sleep pattern subsequent to withdrawal. Supportive and
educative input may enable patients to tolerate the initial few weeks
more readily, and help to counteract the problem of misattribution
which reinforces the patient's perception of himself as a poor sleeper.
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The literature indicates that a minimum 5 week withdrawal period is
required (see Chapter 5), and research studies should follow this
period with the collection of a stable baseline. In some instances
withdrawal may need to be gradual at the recommended reduction rate of
one therapeutic dose per week (Kales et al, 1974). Such a systematic
programme would be preferable to simply encouraging patients to

discontinue medication, and including them only if they are successful.

Thirdly, an alternative model is also a realistic possibility for those
patients who are unable at first to cease hypnotics. Habituation
quickly develops to most hypnotics, after several weeks of nightly
administration (Chapter 5). It should be possible, therefore, to

maintain such patients on drugs at the habituated level, gather
baseline data, and assuming stability can thereby be demonstrated, to
institute psychological treatment to promote sleep pattern improvement.
Thereafter, greater success may be achieved in "weaning" patients off
drugs at the prescribed rate. This would seem to be a valid procedure,
both methodologically and clinically, since the effects of hypnotics
can be justifiably considered constant if taken at the same dosage
after habituation. Observed treatment effects can then be attributed to
the experimental manipulation per se. This model seeks to ensure that
drug intake becomes a controlled variable. Clearly if pre-treatment
withdrawal proves feasible in a given case then that would be the
option of choice, but both procedures are preferable to either the
total exclusion of drug-using patients or their inclusion on the basis
of a statement that they will not take hypnotics during the
experimental period. Drug level cannot be employed as a dependent
variable (patients self-medicate as required) because of the greater
long-term effectiveness of intermittent use and the contaminating

effects upon data of rebound insomnia.
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One of the outstanding questions to be addressed by the literature is
the extent to which psychological treatments are effective in routine
clinical work. The above drug-management protocols were, therefore,

adopted in this study in order to answer this question (see Chapter 7).

MEASURES OF CHANGE

There have been a number of problems associated with data collection in

previous studies.

Firstly, the Daily Sleep Questionnaire (DSQ) (Monroe, 1967) has been
the most commonly employed measure in the psychological literature.
Comparisons between EEG and DSQ parameters were made in Chapter 4, from
which it would seem acceptable to view self-report as relatively
reliable and valid for most sleep parameters. Nevertheless, greater
confidence can be placed in those studies which have established DSQ
validity within their reported populations. Unfortunately, this has

been the exception rather than the rule.

Secondly, an equally important shortcoming has been the general, and
sometimes exclusive, reporting of only one outcome variable, namely
SOL. It cannot be assumed that general alterations in sleep pattern
occur as an inevitable effect of SOL change. Furthermore, it is unclear
to what extent quantitative change correlates with changed perception
of sleep quality, restedness, and the insomniac's consideration of

her/himself as a poor or good sleeper.

Thirdly, it is also helpful to be able to predict the point at which a
given therapeutic procedure 1is likely to exhibit significant change.
The evidence so far suggests that stimulus control operates rather
more quickly than other interventions, but no systematic attempt has
been made to gather the process data which would help to characterise
treatments in terms of within therapy change.
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Fourthly, adequate follow-up is of considerable importance. For the
purposes of most psychological research it appears that follow-up at 3
or 6 months is viewed as reasonable and studies on insomnia seem to
have aimed at this criterion. However, clinical insomnia should be
regarded as a chronic disorder, the natural course of which dictates

that lengthy follow-ups be completed.

One final area of neglect has been the failure to investigate the
generalised changes in day to day functioning which result from
therapy. Some of the psychological treatments used are commonly
regarded as anti-anxiety strategies, and measures of symptomatic
anxiety and depression would prove informative. The daytime
consequences of improved sleep might also be considered. Measures of

concentration level, irritability, daytime coping etc., would be useful.

The present study was designed to make it possible to address these

matters.
DESIGN ISSUES

Two important methodological developments have improved substantially
the quality of experimental control. The first of these 1is the
imaginative, counterdemand instruction (Steinmark and Borkovec, 1974)
which controls for expectancy effects. It has proven useful 1in the
}discrimination of active versus placebo treatment effects, where the
latter have been demonstrated only under conditions of positive demand.
The adequate control of demand characteristics 1is of fundamental
importance given that social acquiescence and other non-specific
factors may be responsible for treatment effects. The second creditable
development has been the use of Borkovec and Nau's (1972) Credibility
Evaluation Questionnaire (CEQ). However, this is most useful as a post-

rationale evaluation of expected treatment benefit, rather than the

94



sometimes reported mid or even post-therapy evaluation, when perceived
credibility may be contaminated by actual treatment response. An ideal
point at which to administer the CEQ would be during the first week of
therapy, after the programme has been put into practice but before

benefit can be systematically monitored by the patient.

The use of a single therapist across treatment conditions can limit the
external validity of results. A number of studies, however, failed to
find any effects of "therapist factor" in the relaxation and stimulus
control treatment of insomnia (Carr-Kaffashan and Woolfolk, 1979;
Nicassio and Bootzin, 1974; Steinmark and Borkovec, 1974; Tokarz and
Lawrence, 1974). The only study to do so has been that of Turner and
Ascher (1982) who, not surprisingly, found that the level of
improvement achieved by trainee therapists was less than that obtained
by experienced therapists. Of greater concern is the potential for
differing skills and/or enthusiasms to be applied to the various
treatments by a single therapist. In studies where a suitable number of
similarly experienced and skilled therapists is not available, external
validity checks, perhaps in the form of independent ratings of
treatment sessions, would be a useful to ensure that any differences in
treatment outcome are not due to systematic bias in the part of the

therapist.

Most researchers have randomly allocated subjects across the
experimental conditions to provide a strong test of between group
difference. There have not been any controlled studies which have
addressed the important clinical issue of selecting treatments to suit
individual needs. Such a "tailored" approach could be usefully compared

with randomly assigned psychological treatment.

The present study seeks to address these design issues.
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ANALYSIS OF TREATMENT OUTCOME DATA

The most useful outcome data are those which are both statistically and
clinically meaningful. Analyses may be statistically robust and
significant without necessarily being of great clinical importance.
The traditional comparison of group mean values across experimental
conditions may be particularly suspect since no information is provided
on the variability of treatment outcome amongst subjects in each group.
This information is of considerable interest as clinical research
should drive clinical practice, but may do so only when research
findings are known reliably to predict outcome for the individual case.
A number of workers have made recommendations as to how testing for
clinical significance might be achieved. For example, Kazdin (1977) has
suggested that a return to normal functioning may be a standard against
which to determine the significance of clinical change. This approach
requires that some normative information is available with which to
compare post—treatment scores. The proportion of patients achieving
normal scores after treatment can then be deduced. Other workers have
recommended a 50% change of symptomatic level (Jansson and Ost, 1982;
Lichstein and Fischer, 1985) as a useful criterion. Jacobsen, Follette
and Revenstorf (1984) have also discussed these 1issues and have

stressed the need for an agreed standard convention which is

"applicable to a wide variety of clinical problems, objective,
relatively free of bias, and sound from both a psychometric and
clinical perspective". Although no such standard has as yet been

determined, some analysis of this type is clearly required.

Analysis of outcome, conducted upon mean values, may be incomplete also
where the mean score 1is taken to be a representative statistic
descriptive of "typical" sleep pattern. An average weekly SOL of 60

minutes for a given patient suggests that this individual takes around
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one hour to fall asleep each night. Raw score variance, however, may be
considerable (on occasions patients fall asleep very quickly; at other
times SOL may be very lengthy). Indeed, the inherent unpredictability
of what sleep will be like on a given night may have a bearing upon the
complaint of insomnia itself (see Chapter 2). A simple measure of range
or standard deviation would appear to be useful as an index of night to
night wvariability in sleep. It may be that effective treatment should
improve not only the average sleep pattern but also increase the
predictability of that pattern on a night to night basis. The
employment of both mean and SD scores would make it possible to report

treatment effects in terms of changes in the typical pattern of sleep.

The present study addresses both of the analytical issues outlined
above. Both mean and SD scores for sleep pattern variables will be
analysed in the Results section and the clinical significance of the

results obtained will form a major focus of the Discussion to follow.

In summary, this investigation was designed to determine the usefulness
of various psychological treatments with patients presenting clinically
as insomniac. Drug-taking patients were not excluded, but care was
taken adequately to control the effects of drugs. Both the range of
outcome measures and the summary statistics entered in analyses were
extended to ensure valid hypothesis—testing, and the clinical impact of
treatment changes were assessed. In these ways some of the shortcomings

of past research were overcome.
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CHAPTER 7

METHODOLOGY OF THE STUDY

SUBJECTS

The subjects were a series of consecutively referred adult out-patients
described, in the terms of a referral 1letter, as suffering from
"chronic sleep—onset insomnia". All of the patients were GP referred,
and the GP practices in north Lanarkshire and the west end of Glasgow
involved in the study were familiar with making direct referral to
clinical psychologists (Espie and White, 1986a,b; Storrar, 1984). All
GPs had received correspondence explaining the selection criteria and

were encouraged to refer suitable cases.

During the period of data collection 141 consecutive referrals were
received of whom 130 attended initial interview. A further 29 were
excluded by the author as failing to meet the selection criteria
outlined below. This excluded group comprised 1l patients considered to
have sub-clinical sleep problems; 14 who demonstrated significant
psychopathology (9 depressed, 3 alcohol/drug abusers, 1 impotent, and 1
marital problem); and 4 who had clinically diagnosable other sleep
disorders (2 restless legs syndrome, 1 nocturnal myoclonus, 1 sleep
apnea). There remained, therefore, 101 available and suitable cases of
whom 17 were regarded as drop-outs from the experimental design. Eight
of these furnished data for four weeks or less of the treatment period,
6 failed to achieve adequate control over medication and were excluded,
and the remaining 3 repeatedly failed satisfactorily to complete the
Daily Sieep Questionnaire. Drop—outs were evenly distributed across the

treatment conditions and did not represent any form of systematic bias.

This study describes the final sample of 84 patients (57 females, 27
males) who completed the study. Thirty-one subjects were from
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Lanarkshire and 53 were from Glasgow. The mean age of the sample was
45.5 years (range 17-82, SD 15.9), and insomnia had presented
clinically as a problem for an average of 11.8 years (SD 11.6). Further
confirmation of the chronicity of insomnia can be found in that mean
time since first prescription of sleep medication was 9.0 vyears (SD
10.6). Independent sample T-TESTs revealed that there were no
significant differences on any demographic variable between males and
females, or between the two geographical cohorts. Similarly, ONEWAY
ANOVAs revealed no differences across treatment groups in terms of sex,
age, duration of insomnia, or time since first prescription (see Table

5 for demographic characteristics).

Selection Criteria

1. Sleep-onset latency greater than 30 minutes on average per night.
That is a total latency of at least 3.5 hours over the week.

2. Chronic initial insomnia present for minimum of one year.

3. Previous advice-seeking as evidence of clinical relevance of
insomnia. In practice this constituted written physician referral.

4. Legitimate to treat insomnia in isolation as the main presenting
or primary problem.

5. Able to ensure the withdrawal of all drugs which might interfere
with the experimental design, or to maintain the patient on the
same doseage of the same drugs throughout the period of study.

6. No other ongoing therapy for insomnia, anxiety or depresson.

7. Exclusion of patients presenting as clinically depressed at initial
interview or with scores of 60 or higher on the 2ung Depression
Scale (Zung, 1965). Exclusion also if anti-depressant medication
had been prescribed at any time during the 6 months preceeding
referral.

8. Exclusion of patients considered to have drink problems.

9. Exclusion of insomnia problems possibly related to medical
conditions, and of sleep disorders not conforming to categories 1,2
or 9 of the Diagnostic Classification of Sleep and Arousal
Disorders (Sleep, 1979, 2(1) - see Chapter 2).

10. Exclusion of patients non-compliant with either treatment
instruction or adequate record-keeping.
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DESIGN AND PROCEDURE

The overall design of the study from referral to follow-up is outlined
in Fig 1. Following screening and final selection a decision was made
concerning patients who were habituated to hypnotic medication, either
to withdraw that medication pre—treatment or to maintain its use during
psychological therapy and withdraw thereafter. This decision was
largely a pragmatic one, withdrawing where possible at the outset, but
if patients were unable or unwilling to persevere with the standardised
5-week withdrawal regime they were assigned to the maintenance design.
The use of these alternative experimental models, therefore, afforded
flexibility which in turn permitted the inclusion of "difficult" cases.
The rationale for these procedures was detailed in Chapter 6. Summary
flow—charts of the two protocols are, however, presented in Fig 2. The
reader should note that the experimental phases are identical in the

two models apart from the timing of the withdrawal regime.

Baseline Withdrawal Baseline ‘Treatment Follow-up
1/52 5/52 2/52 4/52 6/52
+ 3/12
4/52 6/12
SELECTION 17/12
Baseline Treatment Withdrawal Follow—up
2/52 4/52 5/52 6/52
+ 3/12
4/52 6/12
17/12

Fig 2 oOutline of the two experimental models for pre and post-
treatment drug withdrawal

Of the 84 patients, 58 (69%) were stated, by their GPs, to be "drug-
free". Only 14 of these patients, however, had never been on hypnotic
medication, and it transpired upon further assessment, that
approximately one third of the remainder had not entirely discontinued
medication. In most cases drug use was occasional and low dose. The
author supervised the final cessation of hypnotics for these patients
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and the full pre—treatment withdrawal protocol was not required.
Twenty—six patients were referred with persisting sleep difficulties
who were also on nightly sleep medication. Eleven of these (13% of
total reference group) were allocated to the pre—treatment withdrawal
protocol, and 15 (18% of total) were maintained at habituated levels
while psychological therapy proceeded. The GP of each patient was
contacted by letter in order to secure cooperation with the demands of

the programme being followed.

Prior to psychological treatment, baseline assessments were completed
on the DSQ, in order to provide information on untreated sleep
quantity, pattern and quality. The DSQ functioned as a process measure
and was completed for every night's sleep throughout the experimental
period. The other rating scale measures were included to assess the
generalised effects of sleep loss and other symptomatology and were
used in a pre-post format. The original experimental design allowed for
three psychological treatment groups and two experimental controls (see
Fig 1). Subjects were allocated, according to a predetermined random
list, to either progressive relaxation (PR), stimulus control (SC),
paradoxical intention (PI), imagery relief placebo (IR) or no treatment
(NT). After completion of the main study, however, it was felt
desirable also to include a tailored therapy group (TT) where subjects
received treatment tailored to suit their individual needs. A Sleep
Disturbance Questionnaire was devised for use with this group to
provide a more structured method of evaluating the therapeutic
ingredients appropriate for each individual. Allocation to the tailored
group was by consecutive referral since the randomisation design had
already been completed. Since the tailored therapy condition was not
part of the original study design it will be dealt with as a separate
chapter in the Results section. Descriptive information on the
treatment groups is available in Table 5.
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n M/F Age Duration First

prescription*
Relaxation 14 7/7 48.1 (10.6) 16.2 (11.6) 10.4 (11.5)
Stimulus control 14 4/10 44,9 (14.4) 7.8 (13.1) 8.4 (10.1)
Paradoxical 15 3/12 43.7 (15.8) 13.1 (10.6) 8.6 (8.6)
intention
Imagery relief 14 4/10 42,4 (15.3) 11.6 (12.9) 9.1 (11.9)
placebo
No treatment 13 5/8 45.3 (20.9) 13.5 (16.1) 13.0 (15.9)
Tailored therapy 14 4/10 48.6 (18.8) 8.9 (7.0) 5.2 (4.5)

* Of the 84 patients only 14 (17%) had never been on sleep medication

TABLE 5 Demographic characteristics of the six experimental groups.
(Figures in brackets are standard deviation scores of the mean values)

Treatment Conditions

All active treatments and the placebo intervention comprised a series
of six individual out-patient appointments (of approximately 40 minutes
duration) during the eight-week therapy period, comprising 4 weeks

under counterdemand, and 4 weeks under positive demand.

Counterdemand Instruction

All patients were given counterdemand instruction (Steinmark and
Borkovec, 1974) during the first four weeks of therapy. They were told
that treatment would take some time to have an effect upon sleep
pattern and that patience and perseverance were essential. They were
informed that experience had shown that fully four weeks of treatment
would pass without benefit, but that thereafter dramatic improvement
would take place. Positive demand instructions were issued from the
fifth week onwards encouraging expectation of change. In order to
reinforce these demand manipulations an "Important Note" was included
in all treatment hand-outs, restating the instructions. The
counterdemand period was extended to four weeks, compared with previous
research, in order to allow for the possibility that with severe
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insomnia therapeutic effects might take longer to achieve.

The rationale and treatment procedures employed were in close agreement
with those applied in previous studies. A brief resume of the

therapeutic instructions for each condition will be provided.

Progressive Relaxation

Subjects were instructed individually in the application of an
abbreviated progressive relaxation procedure, similar to that of
Bernstein and Borkovec (1973). The exercises comprised tension-release
cycles covering major muscle groups in the arms and hands, neck and
shoulders, face and mouth, back and abdomen, and legs and feet.
Regulation of breathing pattern was also an integral part of the
training procedure, and the cue word "relax" was trained latterly as a
discriminative stimulus according to the cue—control technique (see

Marchetti, McGlynn and Patterson, 1977).

Two in vivo training sessions were administered. Subjects were
instructed while 1lying down. A relaxation training cassette was
recorded during one of these sessions and was subsequently used for
home practice. Patients were required to practise the exercises daily
and to apply them in bed with the light out. The set of exercises
lasted approximately 20 minutes, but patients were told to continue to
apply the technique until they fell asleep. After the in vivo sessions,
clinic appointments were used to monitor progress, to tailor the
exercises to suit individual needs, and to foster the development of

cue control.

Stimulus Control

Standard directions were given to each subject, although care was taken
to identify for each individual those behaviours thought to be sleep-

incompatible, and those conducive to sleeping well. The Sleep Behaviour
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Rating Scale (see section on Measures to follow) was helpful 1in this
respect. The therapeutic instructions were as follows (see also
Bootzin, 1972):-

a) Lie down intending to go to sleep only when you feel sleepy

b) Do not read, watch TV, listen to the radio, etc. in the bedroom

c) If you do not fall asleep within 20 minutes, get up and go into
another room, returning to bed only when you feel sleepy

d) If you cannot fall asleep repeat step ¢, and do this as often as is
necessary throughout the night

e) Set the alarm and rise at the same time each morning

f) Do not nap during the daytime

Paradoxical Intention

The paradoxical intention programme was explained using illustrative
examples to help patients understanding of the relationship between
performance anxiety and sleep-onset. They were told that their
paradoxical intention was to remain awake for as long as possible
rather than continuing the effort to fall asleep. They were told,
however, that the environment should be conducive to sleep ie. they
were to lie in bed with the lights out, but to keep awake by having
their eyes open. They were not to actively prevent sleep through moving
about or through other overt activities. Patients were instructed to
remind themselves that it was their intention to remain awake whenever
they felt their eyelids closing. Clinic sessions were used to rehearse
these procedures and the rationale given, and to deal with any

practical problems arising from implementation.

Imagery Relief Placebo

Patients in this group were treated in accordance with the quasi-
desensitisation placebo instructions commonly used in past research
(Steinmark and Borkovec, 1974). The term "imagery relief" was, however,

coined by the author. During the first training session a hierarchy of
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chronologically ordered evening and bedtime activities was constructed,
in such a way as to be typical of the patient's usual routine. The
patient was then informed that these items were an integral part of the
sleep problem itself and that sleep onset would be facilitated by the
desensitisation process and the relief of tensions presumed to be
associated with the nightly routine. A list of mental images was then
elicited from the subject, to be paired off with the hierarchy items in
a deconditioning paradigm. The therapist ensured that the images
selected were pleasant, but on the whole neutral in connotation for the
subject. (A typical example of the hierarchy and list of images used is
provided in Appendix A). It was stressed to the subject that time
should be spent on daily practice of the training programme, but that
under no circumstances should a session occur later than 8.00 pm.
Subjects were trained to concentrate upon the first item of the
chronological 1list, and once visualisation was achieved, to switch
attention to one of the mental images. This procgdure was then repeated
with the next item, and so on until 20 minutes practice had elapsed.
The programme was, therefore, analagous to relaxation
therapy/desensitisation but with the important omission of any known
active ingredient, either theoretically or practically. Patients

received no instruction in dealing with sleeplessness per se.

No Treatment

This group functioned as a waiting list control and had minimal
therapist contact. Patients were seen after referral for the purposes
of training in the use of the DSQ. This typically involved two
appointments. Occasional contact by telephone was also made to ensure
that sleep diaries were being completed as required, but at no time was
advice or treatment offered. Subjects were seen again at the end of the
ten week data collection period having thus provided data for the
entire duration of the experimental period. These subjects were told
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that, at the end of the 10 weeks, they would be put on to a therapy
programme, and that gathering data in the meantime would greatly assist
in the assessment of their sleep difficulties. Patients were not re—
allocated within the randomisation design since it was felt unethical
to, by chance, allocate some of them to placebo therapy. In addition,
it was felt unreasonable to require these patients to complete a
further ten weeks of data collection to conform to the study
design. Waiting-list subjects were, therefore, treated on an ad hoc

individualised basis.

In addition to the verbal instructions given during treatment sessions,
each subject was also given a hand-out which summarised the main points
of rationale and procedure for his/her therapy programme. These were
simply take home summaries of the programme as outlined in the
consulting room. The hand-outs were subjected to analysis of
readability, according to the Flesch (1948) formula, and were
standardised for "reading ease" and "human interest" at a level
approximating to that of the "popular" press. A copy of each hand-out

is contained in Appendix B.

At the final therapy session, post-treatment assessments were
completed, and follow-up procedures explained. Follow-up data were
collected on the DSQ for 7 consecutive nights, at 6 weeks, 3 months and

6 months, and 17 months.

Investigation of Therapist Factor

The author conducted all therapy sessions across treatment conditions.
In order to confirm that there was no systematic bias resulting from
the application of differential therapeutic skill across treatments,
external ratings of tape-recorded therapy sessions were provided by an

experienced therapist who was not involved in the study.
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Audio cassettes were made of treatment sessions on a random sample of 9
patients. This group comprised 2 from relaxation training (Cases 5 and
6 in Fig. 3), 3 from stimulus control (Cases 2, 4 and 8), 1 from
paradoxical intention (Case 9), 2 from tailored therapy (Cases 3 and
7), and 1 from placebo therapy (Case 1). A rating instrument was
derived by selecting and adapting items from the Cognitive Therapy
Rating Scale (Young and Beck, 1980). The Young and Beck scale was
designed specifically for the purpose of independently evaluating
therapist skills. Four items were included as ratings for the present
study. These were "“interpersonal effectiveness", "collaboration",
"strategy for change" and "application of techniques". Each was rated
on a 7 point scale from O through 6. Detailed descriptive criteria were
provided for scoring each item (as in Young and Beck ~ see Appendix C).
The rater randomly selected the order in which to listen to the tapes
and made his ratings, separately for each patient, immediately after

hearing the relevant material.

The results of this investigation are presented graphically in Fig. 3.
The data points plotted in each section of the graph represent the
ratings made of that particular therapist skill in relation to each of
the 9 cases. Because of the small numbers in each experimental
condition it was not possible to analyse the data statistically. Visual
inspection, however, «clearly indicates that there was marked
consistency of skill across patients and ac;oss treatments. For
"interpersonal effectiveness" the median score of 4 applied to 6 of the
9 subjects. On the assumption that a score +/— 1 scale point represents
reasonable consistency only Case 4 deviates from the "norm". Similarly
for "collaboration", ratings were consistently within the same range
with this single exception. Case 4 was treated by stimulus control but
consistently failed to comply with certain aspects of the programme.
The audio-tapes, therefore, reflected a degree of antipathy.
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FIGURE 3: Independent ratings of therapist skills across
subjects on four domains of skill derived from
the Cognitive Therapy Rating Scale (Young and
Beck, 1980).
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For "strategy for change", ratings of therapist skill fell within 1
point of the median score for 8 of the 9 patients. It seems that again
skill was being equally applied. A score of 2 was given in relation to
Case 3 (tailored therapy). This patient had completed drug withdrawal
successfully. Unfortunately, tape recordings represented only the first

session of treatment when various therapeutic options were discussed.

Ratings of "application of techniques" were distributed evenly around a
median score of 5. The treatment intervention for five patients was
rated at the median, two other cases were rated as 6, and the remaining
two as 4. There was, therefore, no significant deviation on this rating

according to the above criterion.

Since only 3 out of the 36 ratings made could be considered as evidence
of inconsistency, it can be concluded that the range of therapist
skills investigated were equally evident in each case studied. The
use of a single therapist across treatments is unlikely, therefore, to

account for any systematic difference between groups.

MEASURES

The outcome measures can be sub—divided into two groups. Firstly,
measures of therapeutic process were taken in order to evaluate changes
in the main dependent variables over time; and secondly, "before and
after" testing was conducted to evaluate more general changes in
psychological status associated with the interventions. Assessment

procedures will be described under these headings.

Process Measures

Self-report measures of nightly sleep were recorded throughout the
experimental period on a Daily Sleep Questionnaire (DSQ) based upon

that of Monroe (1967) and subsequent workers (eg. Turner and Ascher,
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1979a). The DSQ comprised nine items completed each morning upon
rising, and a further two items, referring to subsequent daytime
functioning, completed upon retiring to bed (see Appendix 