
 

 

Researchers 
 Prof. Colin A. Espie and Dr. Niall M. Broomfield, 

University of Glasgow 

Aim 

 To investigate pre-sleep arousal in 

psychophysiological insomnia relative to good sleep. 

Project 

Outline/Methodology 
Insomnia is a common 

disorder affecting 10% of 

adults. The current model of 

Psychophysiological Insomnia 

(PI: the most common sub-

type) is that of arousal 

conditioning. Put simply, a process of maladaptive 

learning leads to the association of wakefulness with 

bedtime, and more specifically with the bedroom 

environment. It is thought that people with PI exhibit 

a paradoxical pattern of bedtime arousal, whereas 

good sleepers (GS) progressively de-arouse. This  fits 

with the phenomenology of PI (“as soon as my head 

hits the pillow I waken up”, and the habitual restless 

wakefulness typical of insomnia (see cartoon).  

 Although the conditioning theory raises testable 

hypotheses, these have not been evaluated in 

prospective controlled studies. The funds provided by 

this CSO Small Grant (PI: Espie) enabled us at the 

University of Glasgow Sleep Research Laboratory 

(UGSRL) to evaluate pre-sleep arousal in insomnia.  

Nineteen PI participants and 16 GS slept 2 

consecutive nights in the lab, arriving each evening 

around 7.30pm. Levels of mental arousal (self-report 

scales) and cortical arousal (EEG) were appraised at 

four time points in the run up to bedtime and formal 

between and within group comparisons were made. 

Data from Night 2 were used for these analyses, with 

Night 1 serving as a lab familiarisation night.  

 Key Results 
 We predicted that we would find differences 

between people with insomnia and good sleepers in 

patterns of pre-sleep de-arousal. These differences 

were more apparent in our subjective data than in 

our objective data. In subjective reports, people with 

insomnia were relatively hyper-aroused compared to 

good sleepers, and there was some attenuation of 

sleepiness at bedtime whereas good sleepers simply 

reported increasing sleepiness. This is consistent with 

the hypothesis that people with insomnia fail to de-

arouse properly and so have trouble getting to sleep. 

Our objective measures of arousal did not parallel 

these subjective findings during the pre-sleep period. 

However, we did find higher levels of brain activity in 

the early sleep of people with sleep-onset insomnia. 

This brain activity was of the kind that is commonly 

associated with continued sensory processing during 

sleep, and that in other studies has been associated 

with the subjective perception of continued 

wakefulness. This finding, coupled with the fact that 

our objective data on sleep in the lab confirmed that 

those with insomnia were in fact sleeping poorly, is at 

least consistent with the proposition that people with 

insomnia exhibit greater levels of mental processing 

while they are asleep. 

Conclusions 

 People with insomnia seem to experience an 

arousal increase at bedtime, rather than the decrease 

reported by good sleepers. However, such arousal 

differences were not confirmed using objective 

measures. This may be because of the laboratory 

context for this study. Future studies need to 

consider preparation for bed and getting in to bed as 

triggers to arousal responses in the normal home 

environment. 

What does this study add to the field? 
 These are new scientific data that inform 

understanding and management of primary insomnia 

disorder. 

Implications for Practice or Policy 
 It may be possible to develop a brief behavioural 

intervention to ‘reverse’ arousal conditioning in 

insomnia. 

Where to next? 
 Our first priority is to complete a further study on 

the sleep of people with insomnia at home, and to 

see if replicating some of our other recent work 

[Robertson, J.A., Broomfield, N.B. & Espie, C.A. 

J.Sleep.Res. 2007;6:230-238] helps identify the 

physical basis of the complaint of insomnia. This 

might also help us to improve existing behavioural 

treatments for insomnia. 
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