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DREAMING IS A SLEEP RELATED COGNITIVE ACTIV-
ITY CHARACTERIZED BY MULTISENSORY IMAGERY, 
EMOTIONAL AROUSAL AND APPARENT SPEECH AND 
motor activity. For some REM sleep parasomnias, most notably 
REM sleep behavior disorder (RBD),1–3 the emotional, verbal, 
or motor components of dreaming may be enacted behaviorally 
and form part of the disorder’s clinical symptomatology. These 
behaviors are distinct from other behaviors observable during 
REM sleep that are not clearly linked with dream content, such 
as phasic muscle twitches, and from somnambulistic behaviors 
observable during NREM sleep that are not typically associated 
with vivid dreaming. Dream-enacting behaviors have also been 
reported for healthy individuals in autobiographical accounts4 
and by parents evaluating their children’s sleep.5 We recently 
demonstrated6 that in the first 12 postpartum weeks, 63% of 
new mothers report some form of dream enactment, whether it 
be body or limb movement, emotional expression (e.g., weep-
ing during a sad dream), or verbalization of dreamed speech; 
behaviors were also prevalent for pregnant women (56%) and 
nulligravid controls (40%). Such behaviors are most often re-
ported for transitions from dreaming to wakefulness because 

the individual is able to recall enactment of the imagery imme-
diately after it takes place. To illustrate, in a dream report of be-
ing pursued by a leopard and confronted by a looming masked 
figure, a dreamer describes his emotional reactions during the 
dream and in the transition to awakening:

. . . Panting for breath, I turned around to see the day turned 
to night, and a giant figure . . . I heard a thunderous voice say-
ing only that it was time. And my entire body began to shake 
violently with the sound, as if I were breaking apart . . . I jerked 
up in a sweat, hitting my head against the wall lamp that stuck 
out above the bunk. In the darkness, my heart slowly evened 
itself, but I couldn’t get back to sleep again.4

This rather severe nightmare awakening underscores how 
the body movements and tachycardia on awakening mirror the 
vivid subjective emotions and movements of the dream—and 
are thus readily identifiable as transitional DE behaviors. Such 
behaviors are distinct from somnambulism or somniloquy, for 
which recalled dream imagery is absent or vague at best.

A more precise characterization of DE behaviors in differ-
ent healthy and clinical populations may have relevance for the 
assessment of RBD and other parasomnias. For example, the 
frequency and prevalence of such behaviors among the elderly, 
who have the highest prevalence of RBD, is unknown. Further, it 
is not known whether different types of behaviors occur among 
healthy subjects in the same proportions as they do among RBD 
patients, nor whether there are gender differences (male pre-
dominance) among healthy subjects as there are with patients. 
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Finally, RBD is a known prodrome of synucleopathic diseases 
such as Lewy body dementia and is itself often preceded by 
many years by increases in dream vividness and minor activ-
ity. It remains unknown—yet particularly relevant—whether 
the DE behaviors of healthy subjects may predict future RBD 
symptoms.

As a newly described sleep phenomenon for normal adults, 
our preliminary observations of DE behaviors among pregnant 
and postpartum women have raised a number of additional 
methodological issues. First, what questions are best for elicit-
ing reports of these behaviors? Our finding that some behav-
iors, especially motor enactments, increase in prevalence in the 
postpartum state appears inconsistent with evidence7 that many 
parasomnias (e.g., nightmares) decrease in prevalence through 
pregnancy to the postpartum state. Nonetheless, these findings 
and our own are not necessarily inconsistent because DE be-
haviors are relatively unknown to researchers, are not probed 
on standard assessment instruments, and may thus be over-
looked during testing. Similarly, sexual sleep behaviors were 
first documented only when specific questions probing their oc-
currence were implemented.8

Second, might DE behaviors be expressions of some other 
parasomnia, such as nightmares, somnambulism, or somnilo-
quy? The dream enactments of RBD are typically associated 
with vivid nightmares,1-3 and those of new mothers are associ-
ated with both nightmares and dream anxiety.6 Also, because 
somnambulistic behaviors are unmasked by sleep deprivation,9 
it is possible that, even for mothers who report themselves to be 
asymptomatic for somnambulism, dream enactments are sleep-
walking symptoms elicited by the sleep deprivation and disrup-
tion of pregnancy and the postpartum state. As for somniloquy, 
limited evidence indicates that episodes may be accompanied 
by elaborate dream content,10 suggesting that enacted dream 
speech may not be differentiable from somniloquy.

Third, are different types of enactment behaviors interrelated 
or separate phenomena? In our previous study, the distributions 
of 3 types of behaviors differed for the pregnancy, postpar-
tum, and nulligravid groups. For example, motor activity was 
more prevalent for postpartum (57%) than for either pregnant 
(24%) or nulligravid (25%) women, whereas emotional expres-
sion was more prevalent for nulligravid (56%) than postpar-
tum (27%) women. Because the smaller size of our nulligravid 
group raised concerns about the representativeness of findings 
for all normal subjects, the assessment of additional samples 
was desirable. Also, because women recall dreams more often 
than do men,11 comparative assessment of DE behaviors among 
male and female samples was needed.

Finally, does socially 
desirable responding 
bias the reporting of DE 
behaviors? Social desir-
ability is the tendency 
for some respondents to 
give answers that they 
think will cast them in 
a more favorable social 
light, i.e., by inflating or 
downplaying responses 
to socially perceived 

“good” or “bad” behaviors, respectively.The issue of socially 
desirable responding on self-report sleep instruments is rarely 
addressed, even though it is known to influence the reporting of 
mental health symptoms.12 In the absence of laboratory verifi-
cation, reporting bias should be minimized in the assessment of 
these behaviors.

In sum, DE behaviors similar to those symptomatic of RBD 
have been documented in normal adult women and raise new 
questions about the exclusiveness of this symptom for RBD. 
Questions are also raised about the form of questioning that is 
optimal for assessing them, their relationship with other para-
somnias, the diversity of their form in normal samples, their 
relation to personality traits, gender and habitual dream recall 
frequency and whether their reporting is influenced by socially 
desirable responding. The present work addresses these issues 
by assessing the prevalence, frequency, and correlates of DE 
behaviors in 3 separate samples of university undergraduates 
using increasingly specific questions to direct subjects in iden-
tifying their behaviors.

methoDs
Three samples of undergraduate students enrolled in in-

troductory psychology courses (Table 1) participated in the 
research for course credit. Of a total of 1140 subjects, approxi-
mately two-thirds were female and one-third male. Subjects 
were first-year undergraduates (Mage = 19.9 ± 3.2 y, 20.1 ± 3.4 
y, and 19.1 ± 1.6 y, respectively), and male and female subjects 
did not differ in age in any of the 3 samples.

All subjects gave informed consent and participated volun-
tarily (they were free to choose an alternative educational ac-
tivity). They completed an extensive battery of questionnaires 
as part of a larger research program on personality and dream-
ing; the specifics of the batteries varied from study to study and 
are not described in detail here. The questionnaires included 
standardized personality instruments including the 13-item 
short-form of the Marlowe-Crowne Social Desirability Scale,13 
a measure of bias in responding in a socially favorable man-
ner; the Tellegen Absorption Scale,14 a measure of capacity for 
intensely focused attention, proneness to fantasy and to state 
dissociations, and disposition to experiencing altered states of 
consciousness; and the Toronto Alexithymia Scale (TAS-20),15 
a measure of inability to identify and communicate emotions. 
Also included were items probing for the recall of dreams 
(number/month), various dream types (e.g., nightmares, bad 
dreams, lucid dreams), and related parasomnias (sleepwalking, 
sleep-talking, sleep paralysis). Some results from Study 1 have 
been reported previously.16 The 3 studies constitute a program-
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table 1—Age and Gender of the 3 Study Samples

total males Females Gender Unspecified
n mean (SD) n mean (SD) n mean (SD) n mean (SD) P

Sample 1 443 19.9 (3.24) 119 19.7 (2.05) 311 19.9 (3.61) 6a 18.8 (1.07) 0.598
Sample 2 201 20.1 (3.43) 56 20.4 (3.51) 128 20.0 (3.40) 0b n/a 0.457
Sample 3 496 19.1 (1.62) 182 19.2 (1.73) 286 19.0 (1.55) 10c 19.1 (0.99) 0.402
Total 1140 357 725 16

a7 subjects withheld age; b17 subjects withheld age; c18 subjects withheld age
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matic series over which key questions concerning DE behaviors 
were clarified progressively as findings emerged. Studies 1 and 
2 assessed behaviors generally, without specification of types 
or references to transition to wakefulness. Study 3 employed 
a more detailed series of items that specified both behavioral 
subtypes and their occurrence during transitions from dreaming 
to wakefulness.

Subjects in Study 1 completed their questionnaire battery alone, 
and subjects in Studies 2 and 3 completed theirs in groups of 
20–50. All subjects entered their responses on standard, optically 
scored, answer sheets using HB pencils. Following participation, 
they were given a thorough written debriefing. Records were op-
tically scanned and verified manually by an assistant to remove 
records with incorrectly coded or out of range responses.

target Questions
Study 1. Subjects were asked the following two nonspecific 

questions about DE behaviors: 1) On how many nights did the 
following occur in the last year?…acting out of a dream (while 
still dreaming); 2) How often did the following occur when you 
were younger (e.g., 4-16 years old)?... acting out of a dream 
(while still dreaming). The following 7-point response scale was 
provided for both items: 0: never; 1: 1 time/year; 2: 2-5 times/
year; 3: 6-10 times/year; 4: 11-15 times/year; 5: 16-20 times/
year; 6: 21 times/year or more. In the same section as the first 
item, there appeared similarly-scored items dealing with past-
year sleep-walking and sleep-talking. In the same section as the 
second item were similarly-scored items dealing with childhood 
sleep-walking, sleep-talking, sleep terrors, nightmares and bad 
dreams. The latter variables were also evaluated for the last 30 
days (e.g., How often have you experienced nightmares in the 
last 30 days?) using the same 7-point response scale.

Study 2. Subjects were given the first nonspecific question 
from Study 1 revised to provide examples of behaviors. Specifi-
cally, they were asked: 1) On how many nights did the following 
occur in the last year?…acting out of a dream while still dream-
ing (e.g., crying, laughing or arm/leg movements expressing a 
dream). The second question concerning childhood DE behav-
iors was identical to that in Study 1, as were the items dealing 
with sleep-walking, sleep-talking, sleep terrors, nightmares and 
bad dreams. The same 7-point response scale was used.

Study 3. Subjects were given a series of more specific ques-
tions about DE behaviors, including a sentence differentiating 
them from somnambulism and somniloquy (see instructions, 
Table 2). To further distinguish the two types of parasomnias, 
the somnambulism and somniloquy items were revised as 
shown in Table 2, questions 8 and 9. All items were accompa-
nied by 4-point response scales: 0: Never; 1: Rarely; 2: Some-
times; 3: Often.

statistical analyses
Prevalence estimates for all 3 studies were calculated by treat-

ing the dependent variables as binary (0 = never and 1 = any 
other valid response). To determine gender effects in Study 3, 
we conducted a multivariate analysis of variance (MANOVA) 
with gender as an independent variable and 7 DE behaviors as 
dependent variables, followed by a multivariate analysis of cova-
riance (MANCOVA) with nightmares, somnambulism, and som-
niloquy as covariates. The independence of behaviors from the 

latter variables was further determined by principal components 
factor analysis (Kaiser normalization, varimax rotation, all Eigen 
values > 1), which included age as a variable. All analyses were 
completed using SPSS v16 software (SPSS, Chicago, IL).

results

Prevalence
Administration of the nonspecific question about DE be-

haviors resulted in similar response distributions for the last 
year and childhood prevalence estimates; 35.9% of subjects 
reported at least one episode (score > 0 on 7-point scale) in the 
last year, while 45.4% reported at least one/year in childhood 
(Figure 1, solid bars). These values were higher than those 
for somnambulism (12.4% and 35.0%; both P < 0.0001) but 
lower than those for somniloquy (54.2% and 67.0%; P = 0.116 
and P < 0.003). The mean frequency of last year behaviors 
was 0.83 ± 1.36 or slightly less than 1/yr. For childhood, the 
mean frequency was 1.07 ± 1.50 or slightly more than 1/yr. 
Administration of the question with included examples also 
resulted in similar distributions for last-year (76.7% at least 
one/yr) and childhood (78.9%) prevalence estimates, although 
both of these were increased relative to the Study 1 estimates 
that were based on the nonspecific question alone (Figure 1, 
white bars, both P < 0.00001). The mean frequency of last-
year behaviors was 2.15 ± 1.85 or slightly more than 2-5/yr. 
The mean frequency of childhood behaviors was 2.54 ± 2.00 
or between 2-5 and 6-10/yr. The last-year prevalence estimate 
was higher than estimates for both somnambulism (13.8%, P 

Dream-Enacting Behaviors—Nielsen et al

table 2—Items for Assessing Dream-Enacting Behaviors, Somnambu-
lism, and Somniloquy in Study 3

The following questions [1-7] concern behaviors that are acted out while 
you are dreaming about them. The behaviors are different from sleep-
walking or sleep-talking behaviors [questions 8-9] which are not accom-
panied by clear dreams.

How often have you awakened from a dream about talking to find that 1. 
you are speaking out loud some of the words in the dream?
How often have you awakened from a sad dream to find that you are 2. 
actually crying or sobbing?
How often have you awakened from a happy dream to find that you are 3. 
actually smiling or laughing?
How often have you awakened from a frightening dream to find that 4. 
you can still feel signs of fear in your body (e.g., racing heart, perspira-
tion, tense muscles)?
How often have you awakened from an aggressive or angry dream to 5. 
find that you are acting out some angry or defensive behavior (e.g., 
clenching a fist, punching, kicking, pushing)?
How often have you awakened from a dream with some other kind 6. 
of movement in it to find that you are acting out that movement (e.g., 
waving, pointing, holding, sitting)?
How often have you awakened from an erotic dream to find that you 7. 
are sexually aroused?
Do you ever have episodes of somnambulism (moving or walking in 8. 
your sleep) where you did not clearly recall an accompanying dream?
Do you ever have episodes of somniloquy (speaking or making 9. 
sounds in your sleep) where you did not clearly recall an accompany-
ing dream?
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For Study 3, a multivariate effect (Hotelling-T = 0.376, 
F7,462 = 24.830, P < 0.0000001) and univariate effects dem-
onstrated higher frequencies of speaking (P < 0.052), crying 
(P < 0.0000001), fear (P < 0.0002), and smiling/laughing (P < 
0.059) behaviors for females and higher frequencies of sex-
ual arousal (P < 0.0000001) behaviors for males (Figure 3). 
Anger and motor activity behaviors did not differ (both P > 
0.37). Moreover, controlling somnambulism, somniloquy, 
nightmares, and bad dreams as covariates did not diminish the 
multivariate effect (T = 0.358, F7,448 = 22.941, P < 0.0000001); 
rather, it rendered all 7 univariate effects significant at P < 
0.000007, with females now also scoring significantly higher 
than males on anger and motor activity. Adding habitual dream 
recall frequency (#dreams/mo) as a covariate to the preced-
ing analysis also did not diminish the multivariate gender ef-
fect (T = 0.377, F7,461 = 24.190, P < 0.0000001) but upheld 
the significant effects for crying, fear, and sexual arousal (all 
P < 0.001) and the lack of effects for anger and motor activ-
ity (both P > 0.60), while reducing the effects for talking and 
smiling/laughing to weak trends (P < 0.13).

independence from somnambulism/somniloquy
Exploratory factor analyses conducted on all 3 study 

samples distinguished DE behaviors from other parasomnia 
events (Table 4). For Studies 1 and 2, 11 variables were en-
tered: DE behaviors (in last year, in childhood), somniloquy 

< 0.00001) and somniloquy (63.6%; P < 0.05) and the child-
hood prevalence estimate was higher than that for somnambu-
lism (37.4%; P < 0.0001) but not somniloquy (79.0%; P = ns). 
There was no change from Study 1 to Study 2 for prevalence 
estimates of either somnambulism (both P < 0.77) or somnilo-
quy (P < 0.06 and P < 0.18).

In Study 3, DE behaviors were more prevalent than in Stud-
ies 1 and 2; 98.2% of subjects (486/495) reported one of the 7 
subtypes at least rarely in the last year (Figure 2). This value 
remained high (87.1% or 431/495) when only subjects report-
ing a behavior at least sometimes in the last year are considered 
(Table 3). The prevalence of somniloquy was approximately the 
same (60.5%) as for Studies 1 (54.2%) and 2 (63.6%), whereas 
that for somnambulism (40.9%) was substantially larger (12.4% 
and 13.8%, respectively).

gender Differences
To determine gender effects, Study 1 and 2 responses were 

subjected to one-way analyses of variance (ANOVAs), and 
Study 3 responses were subjected to a MANOVA. For Study 
1, there was no difference between males (0.91 ± 1.45) and fe-
males (0.78 ± 1.30) in the mean score for DE behaviors in last 
year (F1,418 = 0.698, P = 0.404). Nor was there a gender differ-
ence for behaviors in childhood (M: 1.17 ± 1.60; F: 1.06 ± 1.49; 
F1,418 = 0.494, P = 0.483). For Study 2, there were significant 
gender differences for both measures: behaviors in the last year 
(M: 1.72 ± 2.06; F: 2.34 ± 1.73; F1,190 = 4.486, P = 0.035) and 
in childhood (M: 1.86 ± 1.95; F: 2.83 ± 1.96; F1,190 = 9.865, P = 
0.002). Controlling somnambulism, somniloquy, nightmares 
and bad dreams as covariates diminished these differences only 
somewhat: DE behaviors in last year (F5,186 = 4.340, P = 0.039) 
and in childhood (F5,186 = 9.648, P < 0.002). Adding habitual 
dream recall frequency (#dream/mo) to the preceding analyses 
reduced the difference for behaviors in the last year to a trend 
(F1,185 = 2.504, P = 0.115) but did not diminish that for behav-
iors in childhood (F1,185 = 24.927, P = 0.006).
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Figure 2—Prevalence of 7 subtypes of dream-enacting behavior, i.e., 
% subjects reporting speaking, motor activity, 4 types of emotions and 
sexual arousal at least rarely in the last year. Somnambulism and som-
niloquy estimates are presented at right for comparison. 
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Figure 1—Subjects responding > 0 (out of 7) to items about dream-en-
acting behaviors, somnambulism, and somniloquy in reaction to either a 
nonspecific question or a question that includes examples. The question 
with examples dramatically increased prevalence estimates for dream-
enacting behaviors but not estimates of somnambulism or somniloquy. 
Last-year = estimate for previous year; Childhood = estimate for child-
hood (ages 4-16)

table 3—Frequency Distributions for 7 Dream Behavior Subtypes

never rarely some-
times

often total

talk % 43.0 32.7 18.4 5.9 100
motor % 43.8 31.1 18.6 6.5 100
cry % 45.7 28.9 17.6 7.9 100
smile or laugh % 27.3 33.8 28.7 10.1 100
fear % 7.3 22.6 40.8 29.3 100
anger % 43.4 32.9 16.4 7.3 100
sexual arousal % 21.7 27.1 34.4 16.8 100
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relation to Dream recall Frequency, absorption, and alexithymia
To further assess the relationship of DE behaviors to dream 

recall frequency, #dreams recalled/month was entered as a vari-
able in each of the 3 previous factor analyses. In all 3 cases, 
dream recall loaded heavily only on the bad dreams/nightmares 
recall factor (Study 1: r = 0.573; Study 2: r = 0.438; Study 3: r = 
0.698) but not on the DE behaviors factor (Study 1: r = −0.012; 
Study 2: r = 0.252; Study 3: r = 0.211) or any other factor.

To determine if the frequency of DE behaviors is a function 
of absorption, subject absorption scores available for Studies 1 

and somnambulism (in last year, in childhood), nightmares 
and bad dreams (in last 30 days, in childhood), and age. For 
Study 1, a 5-factor solution accounted for 75.6% of the vari-
ance and clearly grouped the 4 somniloquy and somnambu-
lism items under one factor. Bad dreams and nightmares were 
grouped under 2 separate factors, one each for the last 30 days 
and childhood measures. The 2 dream behavior items grouped 
clearly on Factor 3, while age loaded alone on a distinct fac-
tor.

For Study 2, which employed a smaller sample, a slightly dif-
ferent 4-factor solution was obtained that accounted for 69.4% 
of the variance and that nonetheless distinguished DE behaviors 
from somnambulism, nightmares/bad dreams, and age factors. 
However, in this sample the 2 somniloquy items also loaded 
strongly on the same factor as the dream behavior items.

For Study 3, 12 variables were entered: the 7 dream be-
havior subtypes, somnambulism/somniloquy (in last year), 
nightmares/bad dreams (in last 30 days) and age. A 4-factor 
solution accounted for 59.4% of the variance and largely dis-
tinguished DE behaviors from both somnambulism/somnilo-
quy and nightmares/bad dreams. Factor 1 grouped 6 of the 
7 dream-enactment variables, with the exception of sexual 
arousal which loaded with age on Factor 4. Factor 2 clearly 
grouped nightmares and bad dreams while Factor 3 grouped 
somnambulism and somniloquy. However, dream-talking 
loaded moderately on the latter factor as well. Zero-order cor-
relations revealed that dream-talking correlated more highly 
with somniloquy (r = 0.366) than with somnambulism (r = 
0.233) although both relationships were highly significant 
(both P < 0.0000001). All other DE behaviors correlated with 
somniloquy at less than r = 0.260 and with somnambulism at 
less than r = 0.220.

socially Desirable responding Bias
There were no significant correlations between the social de-

sirability total score and any of the 7 DE behavior items (all P > 
0.134). Nor were correlations between social desirability and 
either somnambulism (r = −0.072; P = 0.118) or somniloquy 
(r = −0.060; P = 0.195) significant.
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Figure 3—Gender differences in percent of subjects reporting dream 
speaking, motor activity, emotions and sexual arousal “sometimes” or 
“often.” Females more frequently reported behaviors on all items except 
sexual arousal, which was characteristic of males (unpaired t tests for 
gender: ‡P < 0.06; **P < 0.005; ***P < 0.000001; ****P < 0.0000001). 
Somnambulism and somniloquy did not differentiate the sexes.

table 4—Factor Loadings of Dream-Enacting Behaviors, Other Para-
somnias and Age for Factor Analyses of 3 Study Samples

Factor
1 2 3 4 5

study 1 (n = 443) (20.2%) (15.9%) (15.3%) (14.6%) (9.6%)
somniloquy (ch) 0.834 0.245 0.094 −0.077 0.144
somniloquy (yr) 0.784 0.105 0.140 0.035 0.160
somnambul (ch) 0.725 0.036 0.107 0.138 −0.199
somnambul (y) 0.541 −0.211 0.203 0.329 −0.380
bad dreams (ch) 0.113 0.894 0.101 0.123 −0.047
nightmares (ch) 0.123 0.860 0.061 0.215 −0.054
dream beh (y) 0.136 0.033 0.904 0.086 −0.042
dream beh (ch) 0.185 0.132 0.870 0.104 −0.020
nightmare (30 d) 0.095 0.132 0.055 0.855 −0.052
bad dream (30 d) 0.027 0.201 0.125 0.807 0.105
age 0.051 −0.110 −0.028 0.068 0.899

study 2 (n = 201) (22.9%) (21.0%) (14.8%) (10.6%)
somniloquy (ch) 0.829 0.040 0.264 −0.069
somniloquy (y) 0.796 0.111 0.204 −0.198
dream beh (y) 0.721 0.282 −0.035 0.240
dream beh (ch) 0.701 0.298 −0.007 0.440
bad dream (ch) 0.264 0.766 −0.069 −0.086
nightmare (ch) 0.250 0.741 0.020 −0.076
bad dream (30 d) 0.079 0.719 0.187 −0.034
nightmare (30 d) −0.073 0.667 0.390 0.235
somnambul (y) 0.106 0.102 0.839 0.027
somnambul (ch) 0.186 0.109 0.789 −0.071
age 0.033 −0.100 −0.021 0.894

study 3 (n = 496) (22.1%) (14.1%) (14.1%) (9.1%)
smiling/laughing 0.758 0.001 0.024 0.100
anger 0.701 0.123 0.102 0.066
crying 0.683 0.169 0.037 −0.088
fear 0.632 0.126 0.099 0.079
movement 0.531 0.128 0.338 −0.058
talking 0.466 0.322 0.426 0.024
bad dream (30 d) 0.168 0.853 0.017 0.032
nightmare (30 d) 0.189 0.850 0.122 0.044
somniloquy 0.106 0.026 0.843 0.017
somnambul 0.087 0.051 0.788 0.007
age −0.157 0.196 −0.090 0.794
sexual arousal 0.342 −0.145 0.134 0.655

ch = childhood; y = last year; 30d = last 30 days; dream beh = dream 
behavior; somnambul = somnambulism
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In sum, while it seems unlikely that the DE behaviors of nor-
mal subjects are either as frequent or as severe as those of RBD 
patients, longitudinal studies are still needed to determine if 
RBD DE behaviors are simply a more severe expression of this 
otherwise normal sleep characteristic, or whether future RBD 
behavioral symptoms may even be predicted by some quali-
ties of normal dream enactment (e.g., episodes during periods 
of stress). Another question raised by these findings is whether 
normal DE behaviors are associated with specific dream func-
tions such as affect regulation. Such a role was previously sug-
gested by the increased prevalence of DE behaviors among 
new mothers, for whom infant care is an emotionally as well 
as physically demanding time. Such a role was also consistent 
with our findings19 that DE behaviors are correlated both with 
how real an ongoing dream seems (r = 0.52, P < 0.001) and 
the emotional insight it engenders after awakening (r = 0.42, 
P < 0.001). A possibly related function for DE behaviors is sug-
gested by evidence in rats20 that the tactile feedback resulting 
from spontaneous muscle twitches during REM sleep atonia 
facilitates the functional adaptation of spinal reflexes (e.g., cali-
bration of withdrawal reflexes); more elaborate movements re-
lated to dreaming in humans may reflect even more extensive, 
supraspinal adaptations.

Our results indicate that wording of the question about 
DE behaviors is a critical factor in estimating the magnitude 
of their prevalence. A nonspecific question about “acting out 
a dream while still dreaming” produced an overall prevalence 
rate (35.9%) that is lower than the rates from our previous study 
(40% to 63%),6 for which some dream behavior subtypes were 
specified. In contrast, a more elaborate question that provided 
examples of behaviors (Study 2) produced a prevalence (76.7%) 
that is equal to or higher than that from our previous study. And, 
our use of an elaborate list of questions (Study 3) produced an 
even higher prevalence still (98%). These findings suggest that 
DE behaviors are common in the general population but are 
difficult for subjects to identify if detailed descriptions of the 
behaviors are not given. A similar conclusion about the wording 
of study questions was drawn in studies of sexual parasomnias8 
and sleep paralysis experiences.21 In fact, Fukuda, et al.21 found 
that different wordings of a question about sleep paralysis could 
lead to prevalence estimates as high as 52% or as low as 9%.

Several of the present findings suggest that normal dream en-
actments are not simply symptoms of somnambulism, somnilo-
quy or other parasomnias. Factor analyses of responses from the 
3 studies indicated that DE behaviors are for the most part inter-
correlated and independent of somnambulism, nightmares and 
bad dreams. Exceptions to this include sexual arousal, which was 
more closely associated with age than with other DE behaviors 
or other parasomnias, and dream-talking, which was associated 
with somniloquy in Study 3. It may be that somniloquy is particu-
larly difficult to differentiate from dream-talking. Arkin’s10 stud-
ies suggest that sleeptalking events may occur in both REM and 
NREM sleep and are particularly likely to correspond to recalled 
dream content in the former state. Without additional polysom-
nographic and videographic evidence to discriminate REM and 
NREM sleep stages, it may be impossible to distinguish between 
these two phenomena based on verbal reports alone.

It is also noteworthy that the prevalence and frequency es-
timates for DE behaviors in Study 2 were higher than those 

and 2 were added as variables to the factor analyses for those 
studies. For Study 1, absorption loaded heavily on a factor with 
dream recall frequency (r = 0.687) and lower on the DE behav-
iors factor (r = 0.282). Significant Pearson correlations between 
absorption and the frequency of DE behaviors: last year (r441 = 
0.222, P < 0.000002) and DE behaviors: as child (r441 = 0.240, 
P < 0.000001) remained significant when dream recall frequen-
cy was partialled out (r440 = 0.199 and 0.221, both P < 0.00004). 
For Study 2, absorption loaded moderately (r = 0.457) on the 
DE behaviors factor and lower on the nightmare/bad dream/
dream recall factor (r = 0.253). Again, significant correlations 
with DE behaviors: last year (r190 = 0.297, P < 0.00003) and 
DE behaviors: as child (r190 = 0.232, P < 0.002) remained so 
when dream recall frequency was partialled out (r189 = 0.253 
and 0.193, both P < 0.008).

To determine if the reporting of DE behaviors was related to 
alexithymia, the TAS-20 score available for Study 1 was added 
as a variable to the factor analysis for that study. It loaded heav-
ily and negatively on the age factor (r = −0.634) but not on the 
DE behaviors factor (r = 0.068), on either of the nightmares/bad 
dreams factors (last 30 d: r = 0.091; as child: r = −0.124), or on 
the somniloquy/somnambulism factor (r = −0.058).

Discussion
DE behaviors are very prevalent among normal undergradu-

ates, confirming our previous findings6 and lending support to 
the conclusion that such behaviors are relatively prevalent in 
non-pathological populations. This finding, along with work 
demonstrating high prevalences of sleep paralysis, hypnagogic 
hallucinations, and disorders of arousal in the general popula-
tion, supports the notion that state dissociations, i.e., combined 
or rapidly oscillating sleep/wake states, occur more commonly 
than is generally appreciated.17,18 The behaviors we have docu-
mented resemble in type and variety those seen routinely in RBD 
evaluations but are much less frequent and probably less severe. 
RBD patients exhibit a variety of nonviolent behaviors such as 
laughing, speaking, eating, and sexual movements2 in addition 
to violent behaviors such as kicking and punching. This was also 
the case for the present study where speaking, laughing, motor 
activity and sexual activity were frequently reported in addition 
to negative emotional expressions, such as crying, anger and fear. 
However, whereas RBD patients enact their dreams several times 
per week or even per night,1 the healthy subjects in our sample 
(Study 2) reported them on average less than 6 times/yr. Also, 
RBD dream enactments are typically described as severe and of-
ten violent when accompanying vivid nightmares. It is unlikely 
that the DE behaviors of normal subjects are as severe, although 
we did not directly assess severity. However, the most prevalent 
of the 7 dream behavior subtypes assessed in Study 3, includ-
ing fear, were clearly independent of nightmares and bad dreams. 
They were also independent of alexithymia, an impairment in the 
ability to identify and communicate emotions.15 There was mixed 
evidence for a relationship between DE behaviors and absorp-
tion, a disposition to experience focused attention, fantasy, state 
dissociations and altered states of consciousness. Thus, although 
normal DE behaviors do not appear to constitute the expression 
of an underlying Nightmare Disorder or alexithymia deficit, they 
may reflect a disposition to heightened attentional engagement in 
imagery processes.

Dream-Enacting Behaviors—Nielsen et al
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ress validating the construct of DE behaviors (correlations 
with other measures, distinct factor structure) and of excluding 
social desirability as a response bias, our use of retrospective 
questionnaires are an important limiting factor. Such question-
naires rely on long-term memory which may be unreliable or 
confounded by other factors. It is possible, for example, that our 
subjects’ episodic memories for their behaviors were inaccurate 
(e.g., falsely remembering enacting behaviors that were, in fact, 
only dreamed to have occurred) or that common schemas about 
DE behaviors, such as those conveyed in movies and books, 
distorted the recall and reporting process. As sporadic phenom-
ena, DE behaviors are not easily studied in the sleep laboratory; 
however, long-term home sleep logs or ambulatory recordings 
of high frequency responders would provide more prospec-
tive and objective measures. Retrospective questionnaires may 
nonetheless prove valuable as screening tools for both clinical 
and basic research studies.
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