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Introduction Nightmare proneness, a trait-like disposition to experience frequent
nightmares, has been strongly related to psychological distress. The aim of the present
study was to examine if cardiac symptoms and hypothetically-related variables,
nightmares, and perceived physical health could be used to differentiate nightmare
proneness and psychological distress.

Materials and Methods In the present cross-sectional study, 254 young adults
completed measures of nightmare proneness, psychological distress, cardiac symp-
toms, nonspecific and posttraumatic nightmares, nightmare distress, health behav-
iors, perceptions of physical health, perceived stress, Type-D personality, sleep
fragmentation, and dream recall.

Results After controlling for psychological distress, nightmare proneness remained
significantly correlated with nightmares, nightmare distress, cardiac symptoms, sleep
fragmentation, physical health, perceived stress, and Type-D personality. After con-
trolling for nightmare proneness, distress remained correlated with perceived stress
and Type-D personality. Regression analyses indicated that after accounting for all
variables, nightmare distress, physical health, and nightmare proneness predicted
cardiac symptoms. Posttraumatic nightmares, sleep fragmentation, distress, per-
ceived stress, Type-D personality, and chest pain predicted nightmare proneness.
Conclusion Nightmare proneness and psychological distress can be considered
separate constructs. The findings were consistent with those of previous research
and supported the theoretical propositions that nightmare proneness includes hyper-
arousal, vulnerability to stressors, and concretization, a mental process in which vague
internal states are made more concrete.

adults report frequent nightmares (that is, at least weekly),
while 40% report nightmares at least once a month.! The

Nightmares, disturbing dreams that awaken the sleeper, are
arelatively common sleep disturbance. Approximately 4% of
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accepted etiologies of nightmares are not usually tied to
specific, but rather to more general, traits. For instance, it has
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been suggested that idiopathic nightmares result from hy-
perarousal and general maladjustment? or indicate the pres-
ence of some form of psychopathology.? To better
understand the specific aspects of maladjustment involved
in nightmares, the construct nightmare proneness (NP), a
trait-like disposition to frequently experience nightmares,
was recently proposed.? Given its recent identification, little
is known about the dynamics or characteristics of NP.

In student samples, NP has been found to predict variance
in nightmare frequency above indices of psychopathology,
including social anxiety, hypomanic traits, insomnia,* and
posttraumatic stress symptomatology.”> Nightmare prone-
ness has been related to trait negative affect and its sibling,
neuroticism,>® which are putative risk factors for psychopa-
thology.” However, NP also accounts for nightmares unrelat-
ed to negative affect or neuroticism.>® Though NP has been
related to both nightmares and maladjustment, why and how
it relates to these variables has not been well understood to
date. One possible link between NP and psychopathology is
psychological distress.

Psychological distress (hereafter, distress) and NP have
been strongly correlated previously, and they share about
half of their variance.”® Given this, it is surprising that little
attempt has been made to conceptually differentiate the two.
It has been suggested that NP might be a nightmare-specific
form of maladjustment.* Indeed, the measure most used to
operationalize NP, the Nightmare Proneness Scale,* was
developed based on a longer measure of maladjustment.
Nevertheless, stating NP is a form of maladjustment provides
limited benefit in distinguishing it from distress, which can
also be considered maladjustment.’

Distress has been conceptualized as including emotional
arousal and discomfort, demoralization, and suffering, typi-
cally in response to stressors.® Distress may result from the
perceived inability to cope, and it has subsequent effects on
health, relationships, and self—image.8 Similarly, NP has been
theorized to include feelings of vulnerability,” which could
reflect coping inefficacy. Also similar to distress, NP includes
hyperarous.‘;ll.6 In terms of differences, NP, but not distress,
appears to include general psychical dysregulation.*®8
Moreover, NP is hypothesized to include concretization: a
process in which vague feelings of discomfort are made
concrete in the form of nightmarish images during sleep
states.”

Based on these conceptualizations, it seems possible that
NP and distress overlap with the shared empirical referents
vulnerability and hyperarousal. However, other elements
such as concretization and general psychic dysregulation
separate the two. The fact that they tap two shared concep-
tual referents might partly account for their high correlation.
If concretization and general psychical dysregulation differ-
entiate NP and distress, the findings that NP predicts night-
mares incremental of distress>® would make theoretical
sense.

One realm of variables in which NP and distress might be
empirically distinguishable are health behaviors and cardiac
symptoms, that is, chest pain and irregular heartbeat. In a
large sample of adults,® distress was related to unhealthy
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behaviors, such as diet, smoking, and physical inactivity.
Similarly, Arbinaga et al.'® found in a large student sample
that both NP and nightmare frequency related to insufficient
physical activity. More broadly, Kelly and Yu'' found that
students with higher NP engaged in fewer cardio-related
health behaviors (such as healthy diet and exercise), yet
distress and NP did not independently predict health behav-
iors. While they did not examine cardiac symptoms, Kelly
and Yu'" proposed that NP might influence the relationship
between nightmares and cardiac symptoms noted in later
life'? through less engagement in cardiac health behaviors.

Previous research'? found that cardiac symptoms reflect
distress rather than cardiac disease among young adults.
Similarly, in community samples of young adults, psychotic
experiences, which might partly represent psychical dysre-
gulation, predicted cardiac symptoms unrelated to health
behaviors and distress.'* It has been proposed that the
relationship between health complaints and maladjustment
reflects a general negative reporting bias rather than actual
physical health conditions; in other words, distressed indi-
viduals tend to express both poor mental and physical
health.’ Another possibility is that, in healthy samples,
specific physical symptoms such as chest pain could indicate
waking concretization. Asnes et al.'® reported that among
children cardiac symptoms are often psychogenic. While
those findings do not necessarily lead to the conclusion
that chest pain is a concrete manifestation of psychological
states, the possibility remains. If this is the case, concretized
cardiac symptoms might distinguish NP and distress.

It is also possible that, even among healthy individuals,
cardiac symptoms result from other physiological and psy-
chological processes. For instance, previous research has
indicated that sleep fragmentation, perhaps secondary to
distress,'” affects the cardiovascular system.'® Additionally,
the Type-D personality pattern, a combination of social
inhibition and negative affect,'® has been related to cardiac
symptoms among adults without apparent cardiovascular
disease.?? Further, perceived difficulties coping with stres-
sors have been related to cardiac symptoms.?’

The primary objective of the current study was to inves-
tigate if NP accounts for independent variance in physical
and psychological processes outside of distress; namely,
potentially-concretized cardiac symptoms, other conditions
which might affect cardiac symptoms (sleep fragmentation,
Type-D personality, health behaviors, perceived stress), as
well as overall perceptions of physical health, nightmares,
and general dream recall. A secondary aim was to extend
previous findings which related nightmares to cardiac symp-
toms in middle-aged and older populations'?22 while inves-
tigating other processes which might be involved. Given the
previous findings and conceptualizations of NP and distress,
we expected that, outside of distress, NP would indepen-
dently account for independent variance among constructs
that might reflect concretization (cardiac symptoms) and
nightmares. Further, we expected that NP would account for
cardiac symptoms unrelated to other possible influences,
including distress, sleep fragmentation, Type-D personality,
and health behaviors.
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Table 1 Self-reported demographics of the study sample.

Gender - n Age in years Ethnicity - % Diagnosis of Cardiovascular Condition
Female - 175 Mean=19.13 Latinx - 68% No - 248
Male - 79 Standard deviation =41.93 White/Caucasian - 12% Yes - 6
Range =18-37 Asian - 11%
Median=19 African American - 6%
“Other” - 3%

Material and Methods

Participants

The study included 254 undergraduate students enrolled at a
university in the Western United States. =Table 1 displays
the available demographics of the current sample.

Instruments

Nightmare Proneness

The 14-item Nightmare Proneness Scale* was used to assess
NP. Its items assess a range of markers, but previous research
suggested the scale includes three factors: general psychical
dysregulation, depressiveness, and somatization.® The par-
ticipants responses ranged from 1 (strongly disagree) to 7
(strongly agree), and they were added to generate a total NP
score.

Distress

The four-item Patient Health Questionnaire-42> (PHQ-4) was
used in the present study as a general marker of distress. The
measure assesses distress symptoms of depression and
generalized anxiety. The participants indicated how often
they had been bothered by symptoms over the past 2 weeks
using a 4-point scale (from 0=not at all to 3 =nearly every
day). Though brief, the PHQ-4 has been found to have
relatively equal psychometric qualities compared with a
longer version of the scale.??

Nightmares

Before completing the nightmare portion of the question-
naire, participants were informed that nightmares are “dis-
turbing, easily remembered dreams that awaken you from
sleep,” and were asked to respond accordingly. The 5-item
SLEEP-50 Nightmare Scale’* was used as a measure of
general, nonspecific nightmares. Participants rated items
to describe nightmare experiences over the past four weeks.
The rating scale ranged from 1 (not at all) to 4 (very much).
The three-item Posttraumatic Nightmare Index?> assesses
nightmare occurrences with content similar to traumatic
experiences. The rating scale ranges from 1 (strongly dis-
agree) to 5 (strongly agree). A brief four-item version of the
Nightmare Distress Questionnaire’® was developed for the
present study by selecting the highest loading items from
Bockermann et al.’'s?’ “General Nightmare Distress” factor.
Though Béckermann et al.?’ initially assigned six items to the
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factor, two items regarding treatment seeking were not
included due to relatively low commonalities and cross-
loadings on other factors. The rating scale ranges from 1
(not at all) to 5 (very much).

Cardiac Symptoms

Cardiac symptoms were operationalized using two meas-
ures. First, the three-item WHO Rose Angina Questionnaire-
Short Form?® assessed chest pain. Because of the brevity of
the measure, the rating scale was extended from the original
yes/no format to scores ranging from 0 (never) to 4 (very
often) to increase sensitivity. Second, using the single-item
scale from Asplund and Aberg,?? the participants indicated
how often they were troubled by Irregular Heartbeat (0=
never, 4 = very often). To differentiate actual cardiac disease,
the participants were asked if they had been diagnosed with
a cardiovascular condition by a physician. “Yes” responses
were coded as 1 and “no”, as 0.

Other Measures

The participants indicated their general Dream Recall Fre-
quency over the past several months using a single item
from the Mannheim Dream (MADRE) questionnaire.29 The
response scores range from O (never) to 6 (almost every
morning). The eight-item Cardiac-Related Health Behaviors
Index3® was used to measure health behaviors (such as
exercise and diet). The rating scale range from 0 (never) to 4
(almost always). Higher scores indicated more healthy
behaviors. To assess general perceived physical health, the
seven-item Physical Health Scale of the Short-Form-12
Health Survey®' was used. The responses were based on
the past 4 weeks. Higher scores indicated better perceived
health. Perceived inability to cope with stressors over the
past month were assessed using the four-item version of the
Perceived Stress Scale.3 The response scores range from 0
(never) to 4 (very often). The Type-D Personality pattern
was assessed using the 14-item Type-D Personality Scale.>3
The Type-D scale includes two subscales: social inhibition
and negative affect. The rating scale ranges from 0 (false) to
4 (very true). Individuals were classified as Type-D if they
scored above 10 on both subscales.>? Individuals classified
as Type-D were coded as 1, and the others, as 0. Finally, the
nine-item Sleep Fragmentation Scale of the Iowa Sleep
Disturbance Inventory>* was used as a measure of difficul-
ties in sleep maintenance. The participants responded
false/true.

Vol. 16 No. 1/2023 © 2023. Brazilian Sleep Association. All rights reserved.
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Procedure

The present study was approved by the local research ethics
review board. The participants were recruited from the
university’s undergraduate psychology participants’ pool
to complete a study on “Stress, Sleep, and Health.” Participa-
tion was voluntary, and the undergraduates could choose
from several studies in which to participate. After electing to
participate, the subjects were directed to an online survey
system (Qualtrics), provided written informed consent, and
filled out the questionnaire. Data was collected over a four-
month period. A small amount of course credit was provided
in exchange for participation. There was no time limit to fill
out the questionnaire and no exclusionary criteria were used.

Statistical Approach

The analyses were conducted using the IBM SPSS Statistics
for Windows (IBM Corp., Armonk, NY, US) software, version
28.0. Gender differences were examined using t-tests. Pear-
son correlations were used to examine relationships be-
tween NP and distress and their relationships to other
variables. To determine if NP and distress each reflect unique
individual variance, partial correlations were calculated for
NP and distress with all other variables while holding the
other constant.>”

To better understand the unique contributions of varia-
bles in predicting cardiac symptoms, a linear regression was
calculated. A composite cardiac symptoms measure (Rose
angina + irregular heartbeat; « =0.62) was used as the cri-
terion. In Step 1, gender and the cardiac diagnosis were
entered. In Step 2, dream recall, health behaviors, Type-D
personality, physical health perceptions, sleep fragmenta-
tion, perceived stress, general nightmares, posttraumatic
nightmares, and nightmare distress were entered. Distress
was added in Step 3, while NP was added in Step 4.

A second regression was calculated using NP as the
criterion. Gender, cardiovascular diagnosis, and dream recall
were entered in Step 1. In Step 2, the nightmare variables

Table 2 Scale descriptives and Pearson correlations.

Kelly

were entered (general nightmares, posttraumatic night-
mares, and nightmare distress). In Step 3, health and distress
variables were entered (health behaviors, physical health,
sleep fragmentation, Type-D personality, perceived stress,
and distress). In Step 4, potentially-concretized physical
experiences (Rose angina and irregular heartbeat) were
entered. The results were considered statistically significant
if p <0.05 (two-tailed).

Results

Age only significantly correlated with health behaviors
(r=0.15; p=0.020); older individuals reported more
healthy behaviors. Gender differences were observed
(females scored higher than males) for NP (t [252]=3.79;
p<0.001), nightmare distress (t [252]=3.04; p=0.001),
sleep fragmentation (t [252] = 1.94; p = 0.027), psychological
distress, (t[252] =3.62; p < 0.001), and Type-D personality (t
[252]=2.08; p=0.019).

Zero-order correlations are presented in =Table 2. Con-
sistent with previous research, NP and distress were strongly
correlated, sharing 50% of their variance. In the present
study, NP was significantly correlated with all variables,
except the frequency of dream recall. Similarly, distress
significantly correlated with all variables except dream recall
and posttraumatic nightmares.

To better understand the characteristics of individuals
who have higher nightmare proneness, two groups were
created and compared using t-tests — a nightmare prone
group and a control group. Because no established system
has been developed to classify nightmare-prone individuals,
a cut score of 64 (+1 standard deviation, SD) was used for the
study sample. As such, 43 individuals were placed in the
nightmare-prone group and 211, in the control group.
Results of t-tests comparing the both groups are presented
in =Table 3. As seen in the table, nightmare-prone individu-
als can be described as more psychologically distressed,

Variable Nightmare Proneness Psychological Distress Mean (+Standard Deviation) o

Nightmare proneness 47.49(+16.37) 0.88
Psychological distress 0.71* 03.86(+03.15) 0.85
General nightmares 0.25"** 0.20"* 10.15(+03.26) 0.74
Posttraumatic nightmares 0.22" 0.09 08.31(£03.43) 0.84
Nightmare distress 0.30" 0.25™* 07.66(+03.45) 0.75
Dream recall frequency 0.10 0.11 03.35(+£01.51) -

Healthy behaviors -0.21" -0.18™ 18.02(%05.57) 0.66
Chest pain 0.37* 0.22"* 02.10(+01.86) 0.55
Irreqular heartbeat 0.24™ 0.19™ 00.47(+00.86) -

Sleep fragmentation 0.41** 0.27** 03.77(402.60) 0.77
Physical health —0.34"" -0.28"* 26.36(+03.30) 0.70
Perceived stress 0.60" 0.67"* 06.80(+02.83) 0.65
Type-D personality 0.52* 0.56™ 00.54(+00.50) 0.89

Notes: N=254; *p <0.05; *p <0.01; **p <0.001.

Sleep Science
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Table 3 Uncorrected t-tests comparing nightmare-prone individuals and controls.
Nightmare-0Prone Control

Variable Mean (+Standard Deviation) Mean (+Standard Deviation) t p d

Psychological distress 7.72 (+£2.82) 3.08 (+2.58) 10.58 < .0001 1.77
General nightmares 11.65 (+3.34) 9.84 (£3.16) 3.39 < 0.001 0.57
Posttraumatic nightmares 9.51 (43.38) 8.06 (£3.40) 2.55 0.011 0.43
Nightmare distress 8.81 (+3.67) 7.42 (+3.24) 2.51 0.013 0.42
Dream recall frequency 4.00 (£1.33) 3.22 (£1.52) 3.13 0.002 0.52
Healthy behaviors 17.02 (£4.77) 18.23 (£5.70) 1.30 0.197 0.22
Chest pain 3.42 (£2.47) 1.83 (£1.61) 5.37 < 0.001 0.90
Irregular heartbeat 0.81 (£1.12) 0.40 (+0.78) 2.93 0.004 0.49
Sleep fragmentation 5.60 (+2.27) 3.40 (£2.51) 5.34 < 0.001 0.89
Physical health 24.02 (£4.12) 26.83 (£2.90) 5.37 < 0.001 0.90
Perceived stress 9.47 (+2.38) 6.25 (+2.60) 7.48 < 0.001 1.25
Type-D personality 0.95 (+0.21) 0.46 (+0.50) 6.42 < 0.001 1.08

Note: N=254.

recalling more dreams and nightmares, reporting nightmare
distress, more chest pain, sleep fragmentation, sensitivity to
stressors, a Type-D personality, and worse perceived physical
health. These findings were generally consistent with the
correlations. The notable exception was that using categories
rather than continuous data, we found that nightmare-prone
individuals recall more dreams. Further, there was no signif-
icant difference between the groups in terms of healthy
behaviors, though a significant relationship was found
with continuous data.

Partial correlations for distress and NP while holding the
other constant are presented in =Table 4. Nightmare prone-
ness accounted for significant variance independent of dis-
tress for all variables except dream recall and health

Table 4 Partial correlations of nightmare proneness and
psychological distress while holding the other constant.

Variable Partial r with Partial r with
Nightmare Proneness | Psychological
Holding Distress Holding
Psychological Nightmare
Distress Constant Proneness

Constant

General nightmares 0.15" 0.04

Posttraumatic nightmares | 0.22™** 0.10

Nightmare distress 0.18"" 0.05

Dream recall frequency 0.03 0.06

Healthy behaviors -0.12 -0.04

Chest pain 0.32* -0.07

Irreqular heartbeat 0.14* 0.04

Sleep fragmentation 0.32" —0.03

Physical health —0.22" —0.05

Perceived stress 0.24™* 0.43™

Type-D personality 0.21"* 0.31"

Notes: N=254; "p < 0.05; " p<0.01; *™ p<0.001.

behaviors. However, after accounting for NP, distress only
accounted for significant independent variance in perceived
stress and Type-D personality. The results did not appreci-
ably change after also holding constant cardiovascular diag-
noses (results not presented).

The regression predicting cardiac symptoms is pre-
sented in =Table 5. Being diagnosed with a cardiac condi-
tion independently predicted cardiac symptoms across all
models. Similarly, perceived physical health and night-
mare distress consistently predicted cardiac symptoms.
General experiences of nightmares predicted cardiac
symptoms until Step 4, when NP was added. Variables
which would be expected to contribute to cardiac disease,
such as health behaviors and sleep fragmentation, con-
tributed little to cardiac symptoms in this sample of young
adults. Distress, Type-D, and perceived stress, which
would indicate the influence of distress/psychopathology,
also contributed little independent variance to cardiac
symptoms. Nightmare proneness contributed modestly,
but significantly, to the variance above all other measures.
The latter finding supports the contention that cardiac
symptoms could represent concretization among healthy
young adults rather than negative-symptom reporting or
psychopathology. When the regression was recalculated
without including cardiovascular diagnoses, the results
did not change appreciably. When recalculated using
only chest pain as the criterion, the results were similar,
but cardiovascular diagnoses, nightmare distress, and gen-
eral nightmares did not predict chest pain in Step 2 or
thereafter. Predicting only chest pain slightly increased the
strength of physical health and NP (results of the recalcu-
lated regressions not presented).

The regression predicting NP is presented in =Table 6.
Gender predicted NP until sleep fragmentation and distress-
related variables were entered in Step 3. Similarly, nightmare
distress and general nightmares predicted NP until Step 3. It
should be noted that posttraumatic nightmares predicted NP

Sleep Science  Vol. 16 No. 1/2023 © 2023. Brazilian Sleep Association. All rights reserved.
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Table 5 Regression models predicting cardiac symptoms.

Variable Model 1 Model 2 Model 3 Model 4

B t p B t p B t p B t p
Gender 0.08 | 1.26 | 0.207 | 0.01 0.25 | 0.801 | 0.01 0.15 | 0.880 | —0.01 | 0.23 | 0.816
Cardiac diagnosis 0.24 | 3.92 | 0.001 | 0.18 3.21 ] 0.002 | 0.18 3.24 | 0.001 | 0.18 3.30 | 0.001
Dream recall frequency 0.02 0.42 ]| 0.672 | 0.02 00.39 | 0.695 | 0.03 0.44 | 0.660
Healthy behaviors —0.05 | 0.90 | 0.368 | —0.05 | 0.91 0.361 | —0.04 | 0.75 | 0.452
Type-D personality 0.02 0.34 | 0.737 | 0.01 0.11 0.910 [ —0.03 | 0.40 | 0.690
Physical health —0.21 | 3.34| 0.001 | —0.21 ] 3.34 | 0.001 [ —0.19 | 3.14 | 0.002
Sleep fragmentation 0.06 0.95 | 0.341 | 0.05 0.87 0.386 | 0.01 0.07 | 0.946
Perceived stress 0.08 1.21 ] 0.229 | 0.05 0.68 0.497 | 0.10 0.12 | 0.906
General nightmares 0.14 2.11 | 0.036 | 0.13 2.03 | 0.043] 0.11 1.75 | 0.081
Posttraumatic nightmares 0.05 0.82 | 0.412 ] 0.05 0.86 0.393 | 0.02 0.35] 0.730
Nightmare distress 0.16 2421 0.016 | 0.16 2.36 | 0.019| 0.16 2.38 | 0.018
Psychological distress 0.06 0.68 | 0.497 | —0.07 | 0.74 | 0.463
Nightmare proneness 0.28 3.21 | 0.001

OR’=0.06; F=8.45; | OR’=0.21; F=7.71; | OR’=0.01; F=0.46; OR°=0.03; F=10.32;

p<0.001 p <0.001 p <0.497 p <0.001

Table 6 Regression models predicting nightmare proneness.

Variable Model 1 Model 2 Model 3 Model 4

B t p B t p B T p B t p
Gender 0.23 3.67 | 0.001 | 0.20 3.28 | 0.001 | 0.08 1.88 0.061 | 0.07 1.79 | 0.075
Cardiac diagnosis —0.01 | 0.07 | 0.943 | —0.03 | 0.51 | 0.613 | 0.01 0.02 0.981 | —0.01 | 0.32 | 0.749
Dream recall frequency | 0.09 1.38 | 0.168 | 0.01 0.16 | 0.871 | —0.01 | —0.20 | 0.843 | —0.01 | 0.26 | 0.797
Nightmare distress 0.15 2.12 | 0.035| 0.00 0.09 0.932 | —0.02 | 0.30 | 0.761
Posttraumatic 0.14 2.24 | 0.026 | 0.11 2.53 0.012 | 0.10 2.27 | 0.024
nightmares
General nightmares 0.15 2.19 | 0.030 | 0.07 1.51 0.133 | 0.06 1.19] 0.234
Healthy behaviors —0.04 | —0.86 | 0.391 | —0.03 | 0.68 | 0.498
Sleep fragmentation 0.17 3.94 0.001 | 0.17 3.86 | 0.001
Physical health —0.06 | 1.21 0.227 | —0.02 | 0.35 | 0.725
Psychological distress 0.43 7.27 0.001 | 0.42 7.31 | 0.001
Perceived stress 0.16 2.77 0.006 | 0.15 2.72 | 0.007
Type-D personality 0.13 2.52 0.013 | 0.13 2.56 | 0.011
Rose angina 0.15 3.24 ] 0.001
Irregular heartbeat 0.00 0.08 | 0.938

OR’=0.06; F=5.42; | OR’=0.10; F=9.42; | OR°=0.47;F=49.73; | OR’=0.02; F=5.83;

p=0.001 p <0.001 p <0.001 p=0.003

regardless of distress. Sleep fragmentation and distress- Discussion

related variables appeared to be strong, consistent predictors

of NP. Interestingly, chest pain, but not irregular heartbeat, The results of the present study suggest that NP has several
contributed modestly, but significantly, to the variance in NP characteristics which identify it as a construct separate from
above all other variables. distress. These findings characterize individuals with NP as
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more likely to experience distressing nightmares, particular-
ly posttraumatic nightmares, having fragmented sleep, feel-
ing overwhelmed with stressful situations, experiencing
more depressive and anxious distress, having a combination
of social inhibition and negative affect, and reporting more
experiences of chest pain. These findings were consistent
with those of previous research that found NP related to
insomnia, social anxiety,4 posttraumatic stress symptoms,
and psychological distress,” as well as theoretical specula-
tions that NP includes heightened vulnerability to stressors,
hyperarousal, psychical dysregulation, and concretization.”
The current results also were in accordance with the afore-
mentioned conceptualizations of NP and distress.

If NP is a form a maladjustment,4 it is a form that appears
independent of distress, several risk factors for psychopa-
thology, and perhaps a negative reporting bias. Similarly, but
inconsistent with previous assertions,'?1° chest pain among
healthy young adults did not appear solely to be a manifes-
tation of distress or a general reporting bias. Yet, it did appear
partly to reflect perceptions of poor physical health. This
could indicate an overconcern with, or sensitivity to, somatic
processes.>® The current data did not allow for this distinc-
tion or possible mechanisms, though it appears to occur
independent of maladjustment.

Given its independent relations with NP outside of physi-
cal health perceptions and distress, chest pain could repre-
sent a concrete manifestation of psychological states among
relatively healthy young adults. This is consistent with find-
ings that chest pain among children is psychogenic, linked to
real or imagined stressful experiences.'® However, consider-
ing its lack of independent relationships with NP, irregular
heartbeat might be more a manifestation of distress rather
than concretization.?’” Whether or not chest pain among
young adults is considered concretization, findings that
cardiac symptoms were related to nightmares among large
community samples of middle-aged?? and older'? adults
should be revisited examining possible effects of distress
and NP.

To the extent that chest pain in healthy individuals
indicates concretization, the current findings support theo-
retical assertions that NP partly includes concrete manifes-
tations of vague, uncomfortable psychological states.> The
findings that chest pain predicted NP independent of cardio-
vascular diagnoses, sleep fragmentation (which increases
sensitivity to actual physical pain3®), as well as distress-
related variables, which have been related to chest pain,'32°
lends some credence to the tentative conceptualization of
chest pain as concretization among healthy young adults.
However, it remains possible that chest pain in young adults
could instead result from hyperventilation secondary to
hyperarousal or other mechanisms.>’

The present study extended knowledge of NP relative to
other psychological and physical processes in several ways.
For instance, NP was related not only to general nightmare
frequency and nightmare distress,” but also to posttraumatic
nightmares. Indeed, posttraumatic nightmares were more
strongly related to NP than nonspecific nightmares. Also, it
was found that NP was more strongly related to physical
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health perceptions and cardiac symptoms than it was to
health-related behaviors. Given the current results, specu-
lations that NP affects cardiovascular disease later in life
through health behaviors'' seems unlikely.

Further, the current findings suggest it is unlikely that
individuals with higher NP report more nightmares as a
result of dream recall. This adds to previous findings that NP
was independent from typical sleep duration.” Together,
these findings mitigate an explanation that NP individuals
report more nightmares as a result of having access to longer
sleep episodes or recalling more vivid, emotional dreams. It
might also suggest that dreams and nightmares are some-
what disparate, though likely related, processes influenced
by somewhat different mechanisms. Nevertheless, it is pos-
sible that individuals with NP have more nightmares due to a
greater proportion of REM sleep,3® or that fragmentation of
sleep might enable a greater recall of bad dreams.*

Additional systematic investigations are needed to better
understand the origins and mechanisms of NP and why it is
strongly related to distress but remains statistically separate.
It has been speculated that NP results from weakened
psychic structures.” The notion of weakened psychic struc-
tures among individuals with NP is consistent with previous
findings that “thin” psychological boundaries independently
predicted NP apart from neuroticism and nightmare fre-
quency.41 Thin boundaries suggest an incohesive and dysre-
gulated mental organization leaving individuals feeling
dysregulated and vulnerable to distress.*>43

Another possible origin of NP and its link with distress
is high sensory sensitivity. A recent study** found that
sensory sensitivity, heightened responsiveness to stimuli,
and emotional processing were related to nightmare fre-
quency and distress. It is possible that individuals with
high NP and those who experience distress are more
responsive to internal and external stimuli and easily
overwhelmed by stress, both of which could indicate
thin boundaries as well. Moreover, the responsiveness
and overwhelmedness of highly-sensitive individuals cor-
respond to Kelly and Yu’s” notion of a weakened psychic
structure and corresponding sensitivity and vulnerability
which underly NP.

The current study had several limitations which should be
considered before generalizing the results. For instance, the
reliance on a relatively homogenous student sample makes
extending the results to other populations difficult. Indeed,
the sample mostly consisted of young Latinx females, which
might have biased the results. The use of retrospective self-
report measures without controlling for social desirability or
other biases is problematic. Underlying, undiagnosed car-
diovascular syndromes in the current study may have influ-
enced the results. While this seems unlikely given the nature
of the sample, it should be considered in future research. It is
regrettable that, aside from a few demographic variables, the
background of the current sample, which involves trauma
history and medications, was not thoroughly examined. This
provides less context to understand the results. Given the
limitations of the current study, its findings should be
considered tentative.
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Additional research is needed to account for the limita-
tions of the current study and to clarify its results. For
instance, it would be helpful to understand how background
factors such as the use of medications, previous psychiatric
treatment, socioeconomic status, and family history might
influence relationships regarding NP, distress, nightmares,
and cardiac symptoms. Also, additional research is needed to
better understand the relationship between NP and night-
mares themselves. Outside speculations of concretization,
the mechanisms of this relationship are not known. It is
possible that individuals with NP have more nightmares due
to increased amounts of REM and/or fragmented sleep,
giving NP individuals more “access” to nightmares. Also,
research could examine how thin boundaries and sensory
sensitivity might influence NP and connect it with night-
mares and distress. Importantly, to understand the implica-
tions of the current results, additional study is needed to
establish if chest pain represents concretized inner states
among healthy samples or other mechanisms such as hyper-
ventilation related to hyperarousal. Finally, additional stud-
ies using a more diverse community and clinical samples
would be of interest.

Conflict of Interests
The authors have no conflict of interests to declare.

References

1 Sandman N, Valli K, Kronholm E, et al. Nightmares: Prevalence
among the Finnish general adult population and war veterans
during 1972-2007. Sleep 2013;36(07):1041-1050.

Gieselmann A, Ait Aoudia M, Carr M, et al. Aetiology and treat-

ment of nightmare disorder: State of the art and future perspec-

tives. ] Sleep Res 2019;28(04):e12820.

Lemyre A, Bastien C, Valliéres A. Nightmares in mental disorders:

A review. Dreaming 2019;29(02):144-166.

4 Kelly WE. The Nightmare Proneness Scale: A proposed measure

for the tendency to experience nightmares. Sleep Hypn 2018;20

(02):120-127.

Kelly WE, Yu Q. Convergent, discriminant, and incremental valid-

ity of the Nightmare Proneness Scale. Dreaming 2019;29(01):

100-111.

Kelly WE, Mathe JR. Facets of the Nightmare Proneness Scale and

their relationships to nightmares, negative affect, and psycholog-

ical distress. Sleep Hypn 2021;21(04):360-370.

Ormel ], Rosmalen ], Farmer A. Neuroticism: a non-informative

marker of vulnerability to psychopathology. Soc Psychiatry Psy-

chiatr Epidemiol 2004;39(11):906-912.

Ridner SH. Psychological distress: concept analysis. ] Adv Nurs

2004;45(05):536-545.

Bonnet F, Irving K, Terra JL, Nony P, Berthezéne F, Moulin P.

Anxiety and depression are associated with unhealthy lifestyle

in patients at risk of cardiovascular disease. Atherosclerosis 2005;

178(02):339-344.

10 Arbinaga F, Fernandez-Cuenca S, Fernandez-Ozcorta EJ, Toscano-
Hermoso MD, Joaquin-Mingorance M. Level of physical activity
and sleep characteristics in university students. Sleep Sci 2019;12
(04):265-271.

11 Kelly WE, Yu Q. Nightmares and cardiovascular disease risk
behaviors among young adults. [abstract] Circulation 2019;40
(Supplement 1):A13958.

12 Asplund R. Nightmares, sleep and cardiac symptoms in the
elderly. Neth ] Med 2003;61(07):257-261.

N

w

(%]

a

~

o]

=)

Sleep Science

Kelly

13 Macleod ], Davey Smith G, Heslop P, Metcalfe C, Carroll D, Hart C.
Psychological stress and cardiovascular disease: empirical dem-
onstration of bias in a prospective observational study of Scottish
men. BMJ 2002;324(7348):1247-1251.

14 Koyanagi A, Oh H, Stubbs B, et al. Psychotic experiences as an
independent risk factor for angina pectoris in 48 low- and middle-
income countries. World Psychiatry 2018;17(02):232-234.

15 Watson D, Pennebaker JW. Health complaints, stress, and dis-
tress: exploring the central role of negative affectivity. Psychol
Rev 1989;96(02):234-254.

16 Asnes RS, Santulli R, Bemporad JR. Psychogenic chest pain in
children. Clin Pediatr (Phila) 1981;20(12):788-791.

17 Yang B, Wang Y, Cui F, et al. Association between insomnia and job
stress: a meta-analysis. Sleep Breath 2018;22(04):1221-1231.

18 McAlpine CS, Kiss MG, Rattik S, et al. Sleep modulates haemato-
poiesis and protects against atherosclerosis. Nature 2019;566
(7744):383-387.

19 Kupper N, Denollet ], Type D. Personality as a risk factor in
coronary heart disease: A review of current evidence. Curr Cardiol
Rep 2018;20(11):104.

20 Kuijpers PM, Denollet ], Wellens HJ, Crijns HM, Honig A. Noncar-
diac chest pain in the emergency department: the role of cardiac
history, anxiety or depression and Type D personality. Eur ]
Cardiovasc Prev Rehabil 2007;14(02):273-279.

21 Fisher SG, Cooper R, Weber L, Liao Y. Psychosocial correlates of
chest pain among African-American women. Women Health
1996;24(03):19-35.

22 Asplund R, Aberg HE. Nightmares, cardiac symptoms and the
menopause. Climacteric 2003;6(04):314-320.

23 Kroenke K, Spitzer RL, Williams JB, Lowe B. An ultra-brief screen-
ing scale for anxiety and depression: the PHQ-4. Psychosomatics
2009;50(06):613-621.

24 Spoormaker VI, Verbeek I, van den Bout J, Klip EC. Initial validation
of the SLEEP-50 questionnaire. Behav Sleep Med 2005;3(04):
227-246.

25 Kelly WE, Yu Q. A brief measure of posttraumatic nightmares. IntJ
Dream Res 2019;12(02):77-80.

26 Belicki K. The relationship of nightmare frequency to nightmare
suffering with implications for treatment and research. Dreaming
1992;2(03):143-148.

27 Bockermann M, Gieselmann A, Pietrowsky R. What does night-
mare distress mean? Factorial structure and psychometric prop-
erties of the Nightmare Distress Questionnaire (NDQ). Dreaming
2014;24(04):279-289.

28 Lawlor DA, Adamson ], Ebrahim S. Performance of the WHO Rose
angina questionnaire in post-menopausal women: are all of the
questions necessary? ] Epidemiol Community Health 2003;57
(07):538-541.

29 Schredl M, Berres S, Klingauf A, Schellhaas S, Goritz AS. The
Mannheim Dream questionnaire (MADRE): Retest reliability,
age and gender effects. Int ] Dream Res 2014;7(02):141-147.

30 Mahalik JR, Burns SM. Predicting health behaviors in young men
that put them at risk for heart disease. Psychol Men Masc 2011;12
(01):1-12.

31 Ware ] Jr, Kosinski M, Keller SDA. A 12-Item Short-Form Health
Survey: construction of scales and preliminary tests of reliability
and validity. Med Care 1996;34(03):220-233.

32 Cohen S, Kamarck T, Mermelstein R. A global measure of per-
ceived stress. ] Health Soc Behav 1983;24(04):385-396.

33 Denollet J. DS14: standard assessment of negative affectivity,
social inhibition, and Type D personality. Psychosom Med 2005;
67(01):89-97.

34 Koffel E, Watson D. Development and initial validation of the lowa
Sleep Disturbances Inventory. Assessment 2010;17(04):423-439.

35 Davey GCL, Hampton ], Farrell ], Davidson S. Some characteristics
of worrying: Evidence for worrying and anxiety as separate
constructs. Pers Individ Dif 1992;13:133-147.

Vol. 16 No. 1/2023 © 2023. Brazilian Sleep Association. All rights reserved.



36

37

38

39

Nightmare Proneness and Psychological Distress among Young Adults

Suls |, Bunde J. Anger, anxiety, and depression as risk factors for
cardiovascular disease: the problems and implications of over-
lapping affective dispositions. Psychol Bull 2005;131(02):
260-300.

Campbell KA, MadvaEN, Villegas AC, et al. Non-cardiac chest pain:
A review for the consultation-liaison psychiatrist. Psychoso-
matics 2017;58(03):252-265.

Rosseland R, Pallesen S, Nordhus IH, Matre D, Blagestad T. Effects
of sleep fragmentation and induced mood on pain tolerance and
pain sensitivity in young healthy adults. Front Psychol 2018;
9:2089.

Pagel JF. Positive aspects of the classic nightmare. In:
Kramer M, Glucksman M, eds. Dream Research: Contribu-
tions to Clinical Practice. New York: Routledge; 2015:161-
173.

Sleep Science

40

41

42

43
a4

Kelly

Krakow B. Nightmare complaints in treatment-seeking patients in
clinical sleep medicine settings: diagnostic and treatment impli-
cations. Sleep 2006;29(10):1313-1319.

Kelly WE, Rhodes S. Nightmare proneness and psychological
boundaries as predictors of nightmare frequency. [abstract] Int
J Dream Res 2021;14(Supplement 1):541.

Harrison RH, Hartmann E, Bevis J. The Boundary Questionnaire:
Its preliminary reliability and validity. Imagin Cogn Pers 2005;25
(04):355-382.

Hartmann E. Boundaries in the Mind. New York: Basic Books; 1991
Carr M, Matthews E, Williams J, Blagrove M. Testing the theory of
Differential Susceptibility to nightmares: The interaction of Sen-
sory Processing Sensitivity with the relationship of low mental
wellbeing to nightmare frequency and nightmare distress. ] Sleep
Res 2021;30(03):e13200.

Vol. 16 No. 1/2023 © 2023. Brazilian Sleep Association. All rights reserved.

67



