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1. Introduction

The high prevalence of insomnia in the general population 
(Morin et al., 2011) incites researchers to conduct studies 
that explore a broad spectrum of potential contributing fac-
tors and maintenance mechanisms. Even though investiga-
tions on insomnia are numerous, very few have examined 
dreams of insomnia sufferers (INS). The majority have used 
dream diaries, a procedure consisting of reporting dreams 
in the morning at home upon awakening (for a review see 
Schredl, 2009; Schredl et al., 1998). Though dream collec-
tion through diaries is privileged since it is the simplest and 
most cost effective procedure, it carries important limita-
tions such as intrusions from the waking state, censorship 
and increased risk of poor compliance. A solution to these 
methodological issues is in-lab dream collection, which is 
the most reliable procedure to study dreams, reducing intru-
sions and enhancing recall capacity (Domhoff, 2003). How-
ever, to our knowledge, in-lab dream collection has been 
used only once with a population suffering from insomnia 
(Ermann, 1995). The reluctance to use this type of proce-

dure with INS might be due to feasibility concerns, con-
sidering INS’ reported sleep difficulties (AASM, 2014) and 
hyperarousal (Perlis et al., 1997). There have been studies 
of sleep perception in INS using REM sleep waking proto-
cols (Borkovec, Lane, & VanOot, 1981; Coates et al., 1983; 
Mercer, Bootzin, & Lack, 2002) but the procedures involved 
were short awakenings to answer short questions without 
full dream collections. Indeed, in-lab full dream collection is 
a demanding procedure since it includes full length dream 
narrations from the dreamer and mood levels estimations, 
forcing participants to remember their dreams which could 
act as a further source of cognitive arousal. Bearing in mind 
the heightened arousal of INS, this procedure might exac-
erbate their sleep difficulties, increasing the time required to 
fall back asleep after dream collection.

Thus, the present investigation aimed at assessing the 
feasibility of this type of procedure with INS and determine 
if dream collection influence their perception of sleep quality 
and quantity.

2. Method

2.1. Participants 

Eleven INS and 10 good sleepers (GS), aged between 30 
and 45 years, were included in this study. INS all met the In-
ternational Classification of Sleep Disorders, second edition 
(ICSD-2; AASM, 2005) criteria for chronic insomnia, where-
as GS reported satisfaction with their sleep (See Figure 1 for 
detailed inclusion/exclusion criteria). 
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2.2. Procedure

Participants went through an extensive multi-step selection 
procedure, including evaluation of psychological symp-
toms, sleep difficulties, dreams, and memory functioning. 
Participants meeting the study criteria underwent five con-
secutive nights of polysomnography (PSG) recordings us-
ing a standard montage, during which participants’ habitual 
bedtime schedules were respected. The first night was for 
screening and adaptation purposes. Clinical data of objec-
tive and subjective measures were collected during nights 
2 and 4, which were recorded at home. In-lab REM sleep 
dream collection was undertaken during nights 3 and 5, us-

ing a well validated procedure at the University of Ottawa 
and used for many studies  (e.g. Grenier et al., 2005). REM 
sleep awakenings were triggered using an 80 decibels tone 
so participants were abruptly awoken, thus limiting intru-
sions and facilitating recall (Goodenough et al., 1965). An 
awakening was induced 10 minutes after the beginning of 
the second REM sleep period, 15 minutes in the third one 
and 20 minutes following the beginning of subsequent REM 
sleep periods. Before sleep, in order to limit their awakening 
time, thus minimizing the perturbation of their sleep, par-
ticipants were instructed to narrate over the intercom their 
dreams as soon as they would be awaken by the buzzer. 

Figure 1. Inclusion and exclusion criteria for insomnia sufferers (INS) and good sleepers (GS)

Inclusion criteria INS

- Subjective complaint of insomnia characterized by 
difficulties initiating and/or maintaining sleep;

- Three nights/week or more;
- Lasted for at least 6 months;
- At least one daytime consequence attributed to insomnia;
- Distress or significant difficulties in social and/or 

occupational functioning;
- Subjective sleep efficiency (SE) below 85%.

Exclusion criteria INS and GS

- Presence of a significant medical disorder, a major psychopathology and/or another sleep disorder;
- Strong dependency to tobacco;
- An ongoing psychological treatment;
- The use of a medication known to affect sleep;
- A score > 23 on the Beck Depression Inventory (BDI);
- A score > 15 on the Beck Anxiety Inventory (BAI).

Inclusion criteria GS

- No subjective sleep complaints;
- Satisfaction with their sleep;

- Report sleeping a minimum of 7 hours/night;
- Subjective SE over 85%.

Figure 2: Procedure
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Once their spontaneous report was completed, participants 
were briefly questioned over the intercom to encourage 
them to report all the dream elements they remembered. 
Finally, they verbally answered a brief mood checklist about 
their dream. They were then invited to go back to sleep. 
There were no in room intrusions. Dream reports were also 
recorded on audio bands. (See Figure 2 for a complete de-
scription of the procedure).

This procedure was approved by the ethics comity of the 
Centre de recherche de l’Institut universitaire en santé men-
tale de Québec (CER; # 306-2012). Written informed con-
sent was obtained prior to participation.

The feasibility of in-lab dream collection was evaluated 
through dream recall frequency (DRF) and sleep onset laten-
cy after REM sleep awakenings (SOLR) in INS compared to 
the control group. DRF was calculated for each participant, 
by dividing the number of times a dream was remembered 
by the number of REM sleep awakenings. SOLR corre-
sponded to the time elapsed from the end of dream collec-
tion to the first epoch of stage 2. Groups were compared 
using independent sample t-tests. Paired sample t-tests on 
each group were computed between subjective and objec-
tive sleep parameters [Total sleep time (TST) and Wake after 
sleep onset (WASO)] to compare the influence of dream col-
lection on sleep perception in INS and GS.

3. Results

Analyses revealed that groups were similar on age (p=.77) 
and gender (p=.87). No significant difference (p=.14) was 
found for DRF, INS remembering their dreams on a .96 ra-
tio after REM sleep awakenings compared to .88 for GS.  
As for analyses comparing both groups on the time it took 
them to fall back asleep after REM sleep awakenings, they 
were computed using 10 INS and 10 GS. In fact, during the 
first night of in-lab dream collection, one INS stood up after 
the first awakening and did not went back to bed until early 
morning. Therefore, his data for SOLR were excluded from 
the analyses. Mean SOLR of both nights of in-lab dream col-
lection was similar between INS (29.89 minutes, SD=19.09) 
and GS (22.40 minutes, SD=14.04). As for perception of 
sleep, INS significantly underestimated their TST at home 
(p=.01) but not in-lab. Conversely, GS correctly estimated 
it at home but overestimated in-lab (p=.02). As for WASO, 
interestingly INS correctly estimated it at home while GS 
significantly underestimated it (p≤.001). In-lab, both groups 
significantly underestimated WASO (p≤.03) (See Table 1).

4. Discussion

These results suggest that in-lab dream collection can be 
successfully conducted with INS, using a well standardized 
procedure. In fact, even though in-lab dream collection re-
quires extended time of wakefulness compared to previous 
researches using other waking probes protocols, INS were 
able to fall back asleep after each REM sleep awakening 
within a reasonable amount of time, as did GS. Therefore, it 
seems that induced awakenings during REM sleep for dream 
collection were not contributing to INS’ sleep difficulties, or 
at least, did not exacerbate them. This might be due to the 
stage in which the awakenings were triggered since REM 
sleep is characterized by natural awakenings, especially for 
INS (Feige et al., 2008; Pérusse et al., 2015). Reducing the 
awakening time by previously explaining the procedure to 
participants may be mandatory to insure the success of in-
lab dream collection with INS. Since in-lab dream collection 
is the most reliable procedure to study dreams (Domhoff, 
2003), its demonstrated feasibility with INS suggests that it 
should be prioritized over dream diaries in further investiga-
tions in insomnia.

The absence of significant difference between INS and 
GS on DRF might be explained by the systematic awaken-
ings of participants in REM sleep. However, other variables, 
such as dream content, should be taken into account when 
the capacity to recall dreams is studied. In fact, overly nega-
tive dream content, which might characterized INS’ dream 
activity, are often repressed, which is known to reduced 
DRF (Koulack & Goodenough, 1976). Still, this hypothesis 
remains to be tested using dream content analysis with INS’ 
in-lab dreams.

Finally, it appears that in-lab dream collection impacted 
the perception of sleep quality and quantity in INS and in 
GS. Although it is recognized that the dream collection pro-
cedure was confounded with the location in which the par-
ticipants slept (in-lab dream collection vs. at home without 
dream collection), it seemed to contribute to the underes-
timation of WASO in both INS and GS.  It is possible that 
externally induced awakenings attenuate the importance 
given to sleep difficulties. Therefore, INS like GS may be 
feeling less distressed of being awake since the awaken-
ing is attributed to dream collection. Also, since INS were 
awoken during the night for dream collection (thus awoken 
from sleep), they knew they slept (or had been sleeping) 
so maybe this may have contributed to their tendency to 
perceive more positively their sleep quality. It might thus be 
worthwhile to further study induced REM awakenings as a 

Table 1. Means (SD) of sleep parameters of insomnia sufferers (INS) and good sleepers (GS)

INS 
(n = 11)

GS
(n = 10)

Variable Subjective Objective Subjective Objective

At-home TST 377.73 (43.38)a 426.38 (55.80) 453.00 (45.85) 445.32 (41.84)

In-lab TST 375.00 (77.94) 364.46 (83.56) 438.33 (40.93)b 392.43 (40.95)

At-home WASO 75.10 (42.19) 76.84 (39.63) 18.79 (15.37)a 38.60 (18.72)

In-lab WASO 78.50 (54.71)a 125.20 (62.18) 29.26 (16.47)a 88.50 (40.56)

a Subjective variable is significantly lower than objective; b Subjective variable is significantly greater than objective; Total sleep time (TST); Wake after 
sleep onset (WASO).
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mean to partly restore sleep misperception in INS and as a 
potential adjunct behavioral treatment as it was previously 
suggested by Mercer, Bootzin and Lack (2002). This could 
be further explored by comparing morning mood following 
uninterrupted versus dream collection laboratory night re-
cordings.
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