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Abstract

Background: To date, the relationship between frequent nightmares, chronic pain,
waking-life distress and sleep quality is still unclear. Previous research has shown
that chronic pain patients reported more frequent nightmares and critical life events
compared to a control group. Moreover, patients reported pain dreams similar to pain
in their waking-life, whereas controls reported pain dreams sparsely.
Objective: The aim of this study was to replicate these findings and to analyze the
dream content of chronic pain patients in more detail.
Methods: A sample of chronic pain patients and healthy control individuals,
matched in age and gender, were recruited. All participants completed psychometric
questionnaires and a narrative dream diary for 14 consecutive days.
Results: Nightmare frequency, nightmare distress, pain dreams and distress caused
by life events were increased in chronic pain patients compared to the control group.
In addition, the patient group reported significantly more negative and aggressive
dream contents and physical sensations in their dreams than the controls. These
findings replicate continuity between waking-life and dream experiences concerning
pain sensation. Distress caused by critical life events also played an important role in
negative dream affect and pain perception.

Keywords
Psychological distress · Pain perception · Dream recall frequency · Nightmares · Sleep initiation
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Introduction

Chronic pain is a common health prob-
lemworldwide, estimated to affect 20% of
the adult population internationally [12].
A prominent comorbidity of chronic pain
is sleep disturbance [22, 27, 30]. It was
shown that two-thirds of chronic pain pa-
tients reported to be less able to sleep,
and, in at least half of chronic pain pa-
tients, insomnia symptoms are found [5,
7].

However, as sleep is an essential state
for well-being and health in waking-life,
sleep deficits can cause various impair-
ments in health, attention, cognition,
mood, metabolism, and immune system

functioning [8, 9, 26, 28, 32]. Sleep dis-
turbances are associated with increased
subjective pain intensity [15], so that,
due to the bidirectionality of this rela-
tionship [11, 17], there is the probability
of the development of a vicious circle
between sleep disturbances, increased
pain sensitivity, and depression [19].

Although chronic pains and sleep
quality have been investigated relatively
frequently, associations between chronic
pain and dream contents have not been
observed yet. For a long time, it was
assumed that pain does not occur in
dreams because, due to an evolutionary
function, the dreamer usually wakes up
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shortly before a painful sensation occurs
in a dream [1, 29].

A study of Nielsen et al. [21] stated that
the five healthy participants in their study
each reported at least one pain dream. Af-
ter somatosensory stimulation (increasing
pressure on one leg) during REM sleep, the
participants reported more pain dreams.
The dream emotions were reported as be-
ing strongly negative, and the pain sen-
sation in the dreams was comparable to
the induced pressure in waking-life [21].
They were thus able to demonstrate that
the sensation of pain can exist in dreams.

In 1998, they conducted a new pain
study investigating the frequency and the
nature of pain in dreams [33]. Healthy
participants completed various question-
naires and recorded their dreams over two
weeks in a consecutive dream diary. Al-
most half of the participants retrospec-
tively reported having at least one dream
experience of pain in their life. In addition,
8.6% of the participants (n= 16) reported
that they experienced pain in 0.59% of
all dreams collected in the dream diary
(18 dreams).

Schredl et al. [25] conducted a retro-
spective study on pain dreams and dream
emotions including N= 100 chronic back
pain patients and 270 healthy controls. All
participants answered whether they had
ever experienced pain sensation in their
dreams. Sixteen patients and 23 controls
reported pain sensation in their dream re-
ports. In addition, chronic painpatients re-
portedmoredreams thanhealthy controls.
The chronic back pain patients reported
more pain dreams, more negatively toned
dreams, and more dream pain similar to
waking-life pain than the control group.
Individuals with higher dream recall fre-
quency were more likely to report pain as
a dream content. For the patient group,
reporting pain dreams was related to poor
physical health [25].

Mathes et al. [16] investigated the oc-
currenceofpain indreams inmoredetail by
having n= 48 chronic pain patients (with
thediagnosis F.41according to ICD-10) and
n= 54matchedhealthycontrols keepa28-
day dream diary in addition to retrospec-
tive questionnaires. The authors found
that the average pain intensity and the
maximumpain intensity were significantly
higher in dreams of chronic pain patients

compared to dreams of healthy controls.
Moreover, chronic pain patients reported
more critical life events than heathy per-
sons. They also found that pain intensity
in dreams was significantly related to av-
erage pain intensity in waking-life, which
suggests that there may be continuity be-
tween pain in waking-life and perception
in dreams.

To sumup, previous studieshaveshown
that chronic pain is strongly related to
poor sleep quality, frequent nightmares,
andpaindreams. Nevertheless, therehave
been methodological limitations in recent
pain dream studies. Mathes et al. stated
that theydidnotask theparticipants about
specific dream contents in their study,
more precisely the participants could an-
swer bicategorial items concerning their
pain dreams (pain in dream occurred vs.
pain in dream did not occur [16]).

To overcome this limitation, we con-
ducted a study in which narrative dream
reports were collected from a sample
of chronic pain patients and a matched
healthy control group.

We assume that in dream reports of
chronic pain patients significantly more
negative dream emotions, less physical
activity, and more frequent body sensa-
tions are described compared to healthy
controls. To confirm previous findings, we
also hypothesize that chronic painpatients
will have experienced more stressful life
events in the previous year, have increased
dream recall frequency (DRF), and score
higher innightmareburdenandnumberof
pain dreams during the study than healthy
controls.

Methods

Participants

The recruitment of participants took place
between June 2022 and January 2023.
Recruitment for the patient group took
place in the psychotherapeutic practice of
Thomas Valentin in Duesseldorf-Oberkas-
sel and the pain unit of St. Marienhos-
pital in Marsberg. The participants of
the patient group (n= 41; 30 women and
11 men) were all currently undergoing
treatment for chronic pain disorder. There
were 60 different pain diagnoses accord-
ing to ICD-10 for n= 41 pain patients,

with F45.41 (chronic pain disorder with
somatic and psychological factors, n= 31)
being assigned themost. A total of 20 psy-
chological diagnoses according to ICD-10
for n= 13 pain were assigned to chronic
pain patients, whereas the most common
diagnosis was F33 (recurrent depressive
episode, n= 6).

The mean age and standard devi-
ation (SD) of the clinical sample was
53.34±11.91 years. Healthy control group
(n= 40; 29 women and 11 men), matched
in age and sex, had a mean age and
standard deviation of 53.15± 11.97 years.
There was no significant age difference
between the patient and the control
group (t(79)= 0.072, p=0.943). The con-
trol group was recruited in the personal
environment of the experimenters. Most
participants were employed (n= 49) or re-
tired (n= 25). Fiveparticipantswerehouse
spouses, and two were unemployed.

Measurements

Sociodemographic information
In addition to the validated questionnaires
and the dream diary, participants were
asked about their age, gender, occupa-
tional status, education, and sleep distur-
bances. Pain-related information such as
duration of chronic pain and currently on-
going pain treatment was also requested
from the chronic pain patients.

Mannheim Dream Questionnaire
(MADRE)
To measure retrospective DRF and night-
mare frequency, theMADREwas used [24].
Participants could indicate how often they
could remember their dreams in the last
months on a 7-point Likert scale includ-
ing 0 (never) to 6 (almost every morning).
Nightmare frequency is measured by an
8-point Likert scale from0 (never) to 7 (sev-
eral times a week). The Mannheim Dream
Questionnaire has shown good psycho-
metric properties (retest reliability of DRF
and nightmare frequency: r=0.756 and
r=0.751) in a German-speaking sample
[24].

Nightmare Distress Questionnaire
(NDQ)
The NDQ was used to assess nightmare
distress [2]. The scale measures general
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nightmare distress (e.g., “Do nightmares
interfere with the quality of your sleep?”),
impact of nightmares on sleep (e.g., “Are
you ever afraid to fall asleep for fear of
having a nightmare?”), and impact onday-
time reality perceptions (e.g., “Do your
nightmares foretell the future?”). It con-
sists of 13 items, most ranging on a 5-
point Likert scale from 1 (never/not at all)
to 5 (always/a great deal), with higher
scores indicate greater distress. The NDQ
has proven to be a suitable instrument in
the past, with an internal consistency of
α=0.80 [3].

Life Event Scale
This scale quantifies the number of critical
life events. It is based on the assumption
that psychosocial stress contributes to the
development of diseases [14]. Participants
are asked which of the 43 given common
life events have occurred in the last year.
Predefined stress intensity points, ranging
from 11 to 100 points, are assigned to
these events, which are then summed up
to a total distress score. According to the
authors, a score of 300 or more is con-
sidered as cutoff for disability in coping
with distress, thus, having an increased
probability of developing a disease in the
subsequent years [14].

Dream diary
To record the dream content, participants
kepta14-daydreamdiary, whichconsisted
of two parts. The first part asked about
sleep duration and dream recall, with the
following answers: 0 (no recall), 1 (yes,
I dreamed last night but can’t remember),
and 2 (yes). If participants recalled at least
one dream, they were asked to complete
the second part. First, they wrote down
the narrative of their dream content. All
dream contents of one night were defined
asonedreamandamaximumoffivedream
reports had to be written down in order
to minimize the perceived pressure on the
participants and thus optimize the dream
recall frequency. If participants managed
to write these five dream reports, only the
first part of the dream diary had to be
completed for the remaining period. All
dreams per participants were aggregated
by means. Then, the intensity of positive
and negative emotions was recorded on
two separate 4-point scales, as following:

0 (no emotions), 1 (mild), 2 (moderate),
and 3 (strong emotions). Moreover, partic-
ipants indicated whether they perceived
their dream as a nightmare and rated the
overall intensityof thenightmareonan11-
point Likert scale, ranging from 0 (negligi-
ble) to 10 (worst imaginable dream). If the
participants experienced pain during the
dream, they rated if the pain was identical
or similar to their chronic pain in waking-
life (1= yes, 0= no). In addition, the av-
erage and highest pain intensity during
the dream was assessed on 11-point Lik-
ert scales from 0 (no pain) to 10 (worst
imaginable pain).

Dream content analysis
The dream content analysis was donewith
a dream manual, based on Hall & Van de
Castle [13]. Thenumberofdreamelements
such as negative emotions (anger, confu-
sion, apprehension, and sadness), sport
(active and passive), fortune and misfor-
tune were counted. If at least one of these
dream contents was reported in a dream
report, this was coded with “1”, if not,
it was coded with “0”. Moreover, it was
coded if the participants mentioned body
sensations related to specific body parts:
head (1), arms (2), legs (3), torso (4), and
back (5). The coding was done blindly,
i.e., the rater had no access to the partic-
ipants’ data. The interrater reliability (Co-
hen’s kappa) was between r= 0.562 (con-
fusion) and r= 1.000 (sadness and sports).

Procedure

After the participants had expressed their
interest in the study, they were informed
about the procedure and asked to pro-
vide written consent. If the participants
belonged to the group of chronic pain pa-
tients, apaindiagnosis according to ICD-10
[31]waspreviouslymadebythepractition-
ers. Theywere thengivenapaper andpen-
cil questionnaire pack and a 2-week dream
diary, both with a personal identification
code and completion instructions. During
14 days, they had to record their sleep and
dream recall every morning. The comple-
tion of the questionnaire pack could be
split over the entire 2 weeks if needed.
After these 14 days, the participants re-
turned the dream diary. Participation was
completely voluntary, and participants re-

ceived 24 as compensation. The study
was approved and accepted by the Ethics
Committee of Heinrich Heine University
Duesseldorf (MA01_2022_01).

Analysis

All analyses were conducted using
SPSS 25.0 (IBM, Armonk, NY USA). The
sample size was calculated using G*Power
[10]withα=0.05andapowerof1– β=0.85,
yielding a sample size of N= 82, to detect
medium effect sizes (d= 0.6), which we
were able to identify in a previous study
[16]. Prior to this, the data from the
dream content analysis was aggregated
by the mean values per participant. In
order to investigate between-group ef-
fects between the chronic pain patients
and the healthy control group in the life
event score, in dream recall, nightmare
distress, and pain in dreams, t-tests for
independent samples were calculated.
To compare the retrospective DRF of the
Mannheim Dream Questionnaire with
the prospective DRF of the dream diary,
a Spearman correlation was conducted. In
order to analyze the differences in dream
contents (negative emotions, sports, and
body sensation) between patients and
controls, t-tests for independent samples
were conducted.

Results

Overall, N= 532 dream reports were
recorded during the study, of which
n= 287 dreams were from the patient
group (53.95%) and n= 245 from the con-
trol group (46.05%). Further, n= 26 (4.89%
in total) dream reports were declared as
nightmares by the participants, n= 19 by
the patient group (73.08%), and n= 7 by
the control group (26.92%). In addition,
painwas reported inn= 30 (5.64% in total)
dream reports, where n= 26 pain dreams
were from the patient group (86.67%)
and n= 4 from control group (13.33%).
Further demographic characteristics of
the sample are presented in . Table 1.

. Table 2 depicts the results of the
statistical analyses of between-group dif-
ferences. With regard to critical life events,
retrospective and prospective nightmare
frequency, pain dream frequency, and
nightmare distress, the chronic pain pa-
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Table 1 Demographic anddescriptive characteristics of participants
Patient group Control group

n= 41 n= 40

Demographic characteristics

Age, years, mean (SD) 53.34 (11.91) 53.15 (11.97)

Female, n (%) 30 (73.17) 29 (72.50)

Education level
Doctorate, n (%) – 2 (5.00)

University degree, n (%) 6 (14.63) 8 (20.00)

Apprenticeship,n (%) 25 (60.98) 24 (60.00)

A-levels, n (%) 2 (4.90) 3 (7.50)

Secondary school degree, n (%) 8 (19.51) 3 (7.50)

Employment situation
Employed, n (%) 18 (43.90) 31 (77.50)

Jobseeking, n (%) 2 (4.90) –

House spouse, n (%) 4 (9.80) 1 (2.50)

Retired, n (%) 17 (43.90) 8 (20.00)

Ongoing treatments

Psychotherapy, n (%) 27 (65.90) –

Pain medication, n (%) 19 (46.30) –

Physiotherapy,n (%) 22 (53.70) –

Other treatment, n (%) 7 (17.10) –

DRF dream recall frequency; NDQ Nightmare Distress Questionnaire, SD standard deviation

tients scored significantly higher than the
healthy controls. Therefore, no significant
difference between the groups could be
found in the retrospective or prospective
DRF.

Furthermore, significant differences
regarding dream contents between the
patient group and the control group were
found. The patient group mentioned
a significantly higher frequency of anger
and confusion of the dream-self, whereas
the control group never mentioned these
dream contents. There was no significant
difference between the two groups re-
garding fortune, misfortune, and sadness.
Moreover, the controls did not report
that their dream-self was victim of either
verbal or physical aggression, whereas
this occurred in the patients’ dream re-
ports. Interestingly, patients reported
significantly more sports themes in their
dreams than the controls (. Table 3). Fi-
nally, there was no significant difference
between patients and controls regarding
body sensations. Descriptively, arm sen-
sation (n= 2) and back sensation (n= 3)
were explicitly mentioned in the patients’
dream reports but not in the controls’
dream reports.

Discussion

This study broadly confirms previous find-
ings concerningdreamsof chronicpainpa-
tients. It indicates that chronic pain inwak-
ing-life is associated with several dream
parameters and critical life events. There-
fore, therelationshipbetweenchronicpain
and dream experience is clearly evident.

Our first hypothesis was confirmed.
Chronic pain patients reported more
distressing life events than healthy indi-
viduals. This could be explained by the
allostatic load hypothesis [4, 6], stating
that harmful social or economic circum-
stances can lead to a physiological fight-
or-flight response which remains con-
stantly activated. From this point of view,
the association between distressing life
events and chronic pain should be further
investigated. A possible approach here
would be intervention studies that thera-
peutically enhance coping with such life
events. Thus, by decreasing the overload
caused by these factors, chronic pain
symptomatology should also decrease.

Contrary to our expectations, the
chronic pain patients did not report
a higher dream recall frequency than the
control group. This was different in the

study of Mathes et al. [16], where chronic
pain patients showed a higher dream re-
call ability. Interestingly, as inMathes et al.
[16], the chronic pain patients reported
significantly more nightmares than the
control group in the present study. How-
ever, the percentage of dream reports that
were nightmares was substantially higher
in the 2022 study than in the present
study, in particular among chronic pain
patients. These differences may be due to
the sample: All chronic pain patients were
in inpatient treatment. So they may had
a different sleep rhythm than usual and
may have received different medication
than usual. Benzodiazepines repress REM
sleep [18], which decreases the dream
recall ability.

In accordance with our assumptions,
chronic painpatients reportedmorenight-
mare distress than healthy controls. The
patient group also described more neg-
ative dream emotions, where some of
them were absent. We do not have an
explanation for the absence for them.
However, it still remains unclear whether
nightmare frequencyornightmaredistress
has a greater impact on the well-being
of chronic pain patients. Furthermore, it
should be investigated whether distress
caused by pain dreams is comparable to
nightmare distress and in which way pain
dreams contribute to nightmare distress.

As expected, chronic pain patients re-
ported more dreams containing pain sen-
sation than healthy control participants,
which is in line with previous findings
concerning chronic pain, and also with
the continuity hypothesis [16, 25]. Unex-
pectedly, physical activity in dreams was
mentionedmore frequently by the chronic
pain patients than by the controls. This
could be explained by the continuity to
waking-life that chronic pain patients are
more aware of their body and their move-
ments, which is also manifested in their
dreams. The influence of pain dreams
on individuals needs to be further inves-
tigated, especially compared to distress
caused by nightmares. It is plausible that
pain dreams and nightmares could be an
additional distress factor for patients with
pain and could thus account for poorer
sleep and higher pain intensity.

Also, a central question is whether
dream content is affected by simultane-
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Table 2 Between-group effects
Patient group Control group 95% CIVariables

M (SD) M (SD)

Df t
UB LB

p

LES 220.78 (135.50) 137.76 (79.41) 79 3.35 132.28 33.73 <0.001*

Retrospective DRF 3.65 (1.55) 3.30 (1.81) 76.07 0.93 1.10 –0.40 0.178

Prospective DRF 7.00 (4.31) 6.13 (4.26) 78.99 0.92 2.77 –1.02 0.180

Retrospective nightmare frequency 4.22 (2.33) 2.88 (1.59) 79 3.03 2.23 0.46 0.002*
Prospective nightmare frequency 0.59 (0.84) 0.21 (0.48) 64 2.33 0.72 0.55 0.012*

Pain in dreams 0.81 (1.18) 0.11 (0.40) 65 3.31 1.12 0.28 <0.001*

NDQ total score 31.60 (9.35) 21.00 (3.85) 36 3.90 16.11 5.09 <0.001*

General distress 12.60 (5.17) 7.23 (2.13) 36 3.57 8.42 2.32 <0.001*

Impact on sleep 8.64 (3.05) 6.31 (1.70) 36 2.55 4.19 0.47 0.008*

Impact on daily reality perception 9.12 (2.83) 6.46 (1.39) 36 3.18 4.36 0.96 0.002*
*significant at α = 0.05
LES Life Event Score; DRF Dream recall frequency; NDQ Nightmare Distress Questionnaire, Mmean, SD standard deviation, 95%CI 95% confidence interval,
UB upper bound, LB lower bound

Table 3 Between-group effects dream content analysis
Patient group Control groupVariables

M (SD) M (SD)

Df t p

Anger 0.09 (0.29) 0.00 (0.00) 78 2.75 0.007*

Confusion 0.20 (0.41) 0.00 (0.00) 78 3.36 <0.001*

Apprehension 0.34 (0.48) 0.08 (0.29) 25.51 2.61 0.016*

Sadness 0.19 (0.40) 0.08 (0.29) 17.93 1.13 0.274

Fortune 0.04 (0.19) 0.00 (0.00) 89 0.68 0.498

Misfortune 0.16 (0.37) 0.17 (0.39) 89 –0.18 0.986

Body sensations 0.06 (0.25) 0.00 (0.00) 88 0.90 0.372

Physical aggression on DS 0.06 (0.25) 0.00 (0.00) 78 2.30 0.024*

Verbal aggression on DS 0.08 (0.27) 0.00 (0.00) 78 2.53 0.013*

Sport active 0.10 (0.31) 0.00 (0.00) 78 2.97 0.004*

Sport passive 0.10 (0.31) 0.00 (0.00) 78 2.97 0.004*

*significant at α = 0.05
DS dream-self,Mmean, SD standard deviation

ous pain during sleep or by memory of
pain experience. It may be an interesting
approach for future studies to measure
dream experience during different sleep
states with both EEG and fMRI.

Concerning the limitations of the study,
the 14-day period with the option to re-
port explicit dream content of five dreams
proved to beaneffectivemethod to gather
sufficient dream content to gather suffi-
cient dream content for the analysis of
group differences [23]. The relatively old
participants recalled various dreams, al-
thoughDRFwas reported to decreasewith
age [20]. Interestingly, the results are sim-
ilar to those of Mathes et al. [16], al-
though the method of recording dreams
was different. Body sensations were not
reported in the control group, whereas
they were reported in the patient group.

Another problem in this study is that there
were various confounding variables. For
testing the group differences in the NDQ
measures, nightmare frequency may be
a possible confounder. In addition, influ-
ences on sleep and sleep quality were not
considered, which could be an interesting
research topic in the future.

Conclusion

Chronic pain patients seem to be affected
by their pain experience in their dreams as
well, which in turn can affect their waking-
lives. This study supports the understand-
ing of a continuity between waking-life
and dreaming, and provides ground for
future research regarding psychiatric dis-
eases and critical life events for the chronic
cycle of pain and sleeping problems.
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