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Abstract

Objective: Sleep-related disorders and rapid eye movement-sleep
parasomnias such as nightmares are among the threatening factors for
the quality of life in clinical populations such as myocardial infarction
(M) patients. The present study was done to investigate the correlates
of sleep-related disorders, dream-related factors, and nightmares in Ml
patients.

Materials and Methods: In this cross-sectional study, 222 MI patients
admitted to a hospital in western Iran participated in the study during
June-December 2018. Patients completed several standard tools related
to sleep and dream. The stenosis severity and extent were assessed
using angiography by an expert cardiologist. Data were analyzed using
the Pearson correlation coefficient and multiple regression analysis.
Results: The mean (+ standard deviation) age of patients (51.8%
male) was 63.6+51.3. The prevalence of poor sleep quality was 98.2%.
Somatic symptoms were strongest correlates of the poor sleep quality
(p<0.001), sleep self-efficacy (p<0.001), nightmare frequency and
severity (p<0.001), and emotionally negative dream (p=0.006). Chest
pain and stenosis severity were unable to explain any of the sleep-related
disorders or dream-related factors. Somatic symptoms (p<0.001) and
chest pain (p=0.029) were lower in patients with fearful dream content
compared to those without fearful content.

Conclusion: Compared to the stenosis severity or chest pain, somatic
symptoms are the strongest correlates of sleep-related disorders and
dream-related factors included sleep self-efficacy and emotionally
negative dream along with nightmare frequency and severity. Although,
the relationship between somatic symptoms and fearful dream content
is a complex phenomenon. Future longitudinal studies with several
follow-up stages can provide valuable findings.

Keywords: Artery stenosis, Chest pain, Dream, Myocardial infarction,
Sleep disorders, Somatic symptoms
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Amac: Uyku ile iliskili bozukluklar ve kabuslar gibi hizli g6z hareketi-
uyku parasomnileri, miyokard infarktiisli (M) hastalar gibi klinik
poptlasyonlarda yasam kalitesi icin tehdit edici faktorler arasindadir. Bu
calisma, Mi hastalarinda uyku ile iligkili bozukluklar, riya ile ilgili faktorler
ve kabuslarin iligkilerini arastirmak icin yapildi.

Gere¢ ve Yontem: Bu kesitsel calismada, Iran’in batisindaki bir
hastaneye yatirilan 222 Mi hastasi, Haziran-Aralik 2018 déneminde
calismaya katildi. Hastalar, uyku ve riya ile ilgili birka¢ standart araci
tamamladi. Stenozun siddeti ve yayginhgi, uzman bir kardiyolog
tarafindan anjiyografi kullanilarak degerlendirildi. Veriler, Pearson
korelasyon katsayisi ve ¢oklu regresyon analizi kullanilarak analiz edildi.
Bulgular: Hastalarin (%51,8 erkek) ortalama (+ standart sapma) yasi
63,6+51,3 yil idi. Kotu uyku kalitesi prevalansi %98,2 idi. Somatik
semptomlar en gucli olarak kotl uyku kalitesi (p<0,001), uyku
ozyeterligi (p<0,001), kabus sikhg ve siddeti (p<0,001) ve duygusal
olarak olumsuz riiya (p=0,006) ile korelasyon gosterdi. Goguis agrisi ve
stenozun siddeti, uyku ile ilgili bozukluklar veya riiya ile ilgili faktcrlerin
hicbirini aciklayamadi. Korkulu riiya icerigine sahip hastalarda, korku
icerigi olmayanlara gére somatik semptomlar (p<0,001) ve gégus agrisi
(p=0,029) daha azd:.

Sonug: Stenoz siddeti veya gogis agrisina kiyasla, somatik semptomlar
en glclu olarak uyku ile ilgili bozukluklar ve uyku oOzyeterliligi ve
duygusal olarak olumsuz riya ile birlikte kabus sikligi ve ciddiyetini
iceren uyku ile iliskili faktorler ile korelasyon gosterirler. Bununla birlikte,
somatik semptomlar ile korkulu riiya icerigi arasindaki iliski karmagik
bir fenomendir. Birka¢ takip asamasina sahip gelecekteki boylamsal
calismalar degerli bulgular saglayabilir.
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Introduction

Sleep, as one of the basic human behavior and the vital needs,
has a serious impact on general health (1). Sleep function
included energy conservation, preparing the body for daily
activities, recovering energy for better focus, adaptability and
adjustment, reduction in stress and neurological pressures,
physical well-being (2). Sleep also provides the conditions for
dreaming and emotion regulation (3). Sleep-related disorders
and dream-related factors are the main facilitators for types of
diseases and mortality that in turn can increase health costs in
worldwide countries (4). The recent reports show that these
disorders are seen in 0.4 to 48% of the USA population, and 8.8
to 59.2% of the Iranian population (1).

The sleep-related disorders and dream-related factors also are
among the threatening factors for the quality of life in clinical
populations such as patients with cardiovascular diseases
(CVDs). Sleep disturbances significantly increase the risk of
developing heart events such as myocardial infarction (MI)
(1,5). Conversely, these disorders such as poor sleep quality
are common in 70 to 71.7% of MI patients (2,6). Short sleep
duration, poor sleep quality, and somatic symptoms are
common consequences of heart events even 18 months after
cardiac rehabilitation (7).

The dream also is one type of unique mental activity during sleep
that may affect several functions included mood regulation,
integration of new information with the available memory
system, and adjustment (3). Although there is no consensus
on what is called dream disorder, nightmares are one of the
most important subsets (8). Nightmares are related to cardiac
markers such as heart rate and irregular heartbeats (9,10). Also,
dream anxiety and related emotions are associated with the
incidence of Ml during sleep (11). Mutually, Ml patients usually
report great anxiety due to fetal risk or invasive therapeutic
procedures, which in turn may be the trigger of emotionally
negative dream related to threatening health disease (3).
Previous studies refer to poor sleep quality, sleep disorders,
and dreams with the emotionally negative load as outcomes
of CVDs and MI (3,12-15). However, limited attention has
previously been paid to the correlates of these disorders
after MI. Researchers cited factors such as gender, age, body
mass index, exercise, blood triglycerides, and lower levels of
epinephrine, norepinephrine, and cortisol (12,13,15). There
has been little attention given to stenosis severity, the intensity
of chest pain, and other somatic symptoms. Thus, the purpose
of the present study was to investigate the correlates of sleep-
related disorders, dream-related factors, and nightmares in Ml
inpatients.

Materials and Methods

Design and Context

In this cross-sectional study, MI patients admitted at Imam Ali
Hospital in Kermanshah, were invited to participate in the study
from June to December 2018. Kermanshah is located in western
Iran, and Imam Ali Hospital is a 214-bed special heart-clinic
center located in the Kermanshah city.
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Participants and Sampling

From June to December 2018, 239 MI patients admitted at
the hospital were entered into the study using a consecutive
sampling. The inclusion criteria for present sample were
fluency in Farsi language; the age range of 18 to 90 years;
education duration higher than five years; coronary artery
stenosis confirmed using angiography by a cardiologist; and
willingness to participate in the study. After an initial screening
by the research team, only 222 had the inclusion criteria for the
study or were willing to complete the inventories. Seventeen
patients were excluded due to age higher than 90 years, poor
education, and a lack of fluency in Farsi. Also, two people were
excluded due to the unwillingness to participate in the study.
Identified patients by the research team were entered into
the study after providing written consent and obtaining the
confidentiality of their identity. The ethical standards of this
study were made according to the Helsinki Statement. Given
the formula (n >50 + 8m) and three predictor variables in the
main analysis, the minimum sample size should be more than
74 people for this study (16). This study was approved at the
Ethics Committee of Kermanshah University of Medical Sciences
(KUMS.REC.1394.202).

Data Collection

During the first week after the incidence of Ml and during admit
in the hospital, the demographic and medical information
of the patients such as gender, age, education level, sleep-
related disorders, dream-related factors, and nightmares was
collected by an expert psychologist and the cardiologist. The
questionnaires present to the patients in the hospital and they
completed the tools carefully. Severity and extent of coronary
artery stenosis assessed using conventional angiography
by expert cardiologists. Instruments were included somatic
symptoms assessed by The DSM-5 Level 2-Somatic Symptom-
adult measure, Brief Pain inventory (BPI), the Pittsburgh Sleep
Quality index (PSQI), the Sleep Self-Efficacy questionnaire, the
Disturbing Dreams and Nightmare Severity index (DDNSI),
the Nightmare Frequency scale (NFS), the schredl’s dream
emotions manual, and the content analysis of dreams manual,
which were present to each patient individually. After receiving
the necessary explanations by the clinical psychologist, the
patients completed the questionnaires.

Research Instruments

Brief Pain inventory: The BPI is a self-report instrument for
determining the severity of pain. This tool categorizes the
severity of pain on a 10 point scale measure. There zero
indicates no pain and 10 is the indicator for a high level of
pain (17). The reliability and validity of the tools in the Iranian
population have been investigated and approved by Mirzamani
et al. (18).

The DSM-5 Level 2-Somatic Symptom-Adult Measure: The
instrument is an adaptation of the 15-item Patient health
questionnaire physical symptoms. Each item the measure
that assesses the domain of somatic symptoms is rated the
severity of the somatic symptom during the past 7 days. Each
question is rated on a scale of 0 to 2 (0: not bothered at all; 1:
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bothered a little; 2: bothered a lot). The total score is between
0 and 30, with higher scores indicating greater severity of
somatic symptoms. Levels of somatic symptom severity are
characterized by four categories included minimal (0-4), low
(5-9), medium (10-14), and high (15-30). The scale validity was
confirmed by Kocalevent et al. (19).

Pittsburgh Sleep Quality index: The PSQIl is a self-report
questionnaire that was designed by Buysse et al. (20). This
questionnaire included standard 18 items in which items are
categorized under seven subscales. The subjective sleep quality
(item 9), sleep latency (the mean of item 2 score and the score
of part “A” of item 5), sleep duration (item 4), habitual sleep
efficiency (total score is calculated by dividing the total hours of
sleep on the hours the person lies in bed, multiplied by 100),
sleep disturbances (the mean of scores to Item 5), the use of
sleeping medication (item 6), and daytime dysfunction (mean
of scores of items 7 & 8). Each question is rated on a scale of
1 to 3. These seven subscales comprise the total score of the
questionnaire, ranging from 0 to 21. The higher the total score
indicates lower sleep quality. Scores higher than five indicate a
fairly bad sleep quality. Cronbach’s alpha of this questionnaire
in an Iranian sample was reported 0.78 (21).

Sleep Self-Efficacy questionnaire: The questionnaire has nine
items and each question is rated on a Likert scale of 1 to 5,
from completely unconfident (score 1) to completely confident
(score 5). The sum of the scores of the questionnaire is between
9 and 45. Higher scores mean higher sleep self-efficacy (22).
This questionnaire has acceptable reliability and validity and
used in Iranian samples well (23).

Disturbing Dreams and Nightmare Severity index: The
DDNSI is an expanded version of the validated NFQ designed
by Krakow et al. (24). Because of difficulty in distinguishing
bad dreams from disturbing dreams or nightmares, the DDNSI
was designed to determine the presence of a clinically salient
nightmare complaint. The questionnaire comprises five items
on nights per week with nightmares, nightmare count per
week, awakenings due to bad dreams, the severity of nightmare
problem, and intensity of actual nightmares. Items are scored
from 0 to 37 and a total score of 10 or higher indicated the
presence of a clinically salient nightmare complaint. Krakow et
al. (25) reported Cronbach’s alpha for this scale equal to 0.83.
Nightmare Frequency scale: This scale that was developed by
Stumbrys et al. (26) has eight items. The questions are included
never, less than once a year, about once a year, about 2-4
times a year, about once a month, about 2-3 times a month,
about once a week, and several times a week. The total score
is rated on a scale of 0 to 7. The re-test reliability with a four-
week interval for the scale was 0.75. Also, the eight-point scale
is a valid instrument for assessing individual differences in
nightmare frequencies (26).

Schredl’s Dream Emotions Manual: The instrument that
developed by Schredl (27) investigates a dream with any
positive or negative emotion. The severity of emotional content
(both positive and negative emotions) is rated on a scale of O to
4 from none intense emotions. Schredl et al. (28) were reported
inter-rater reliability for the scale equal to 0.82 for negative

emotions and 0.64 for positive emotions. The tool has also been
used well in Iranian heart patients (3,29).

Content Analysis of Dreams Manual: The questionnaire was
designed by Hall & Van de Castle (30). The dream content
categorized in five emotional dimensions included distress,
anger, happiness, fear, and sadness. The type of experienced
emotion in the dream selected between one and more of these
five emotions. According to the previous reports, the exact
agreements for the Hall and Van de Castle system vary between
61 and 98% (30). The validity of this instrument is suitable and
acceptable (27). The tool has also been used well in a heart
patients sample in Iran (3).

Statistical Analysis

The continuous variables were reported as mean and standard
deviations (SD), and discontinuous data were reported as
frequency and percentage. To compare the scores of chest
pain, somatic symptoms, sleep-related disorders, dream-related
factors, nightmares, stenosis severity and extent, and age
between men and women chi-square and independent t-test
were used. In the main analysis, the Pearson correlation
coefficient used to assess the relationship between stenosis
severity, chest pain, and somatic symptoms with sleep-related
disorders, dream-related factors, and nightmares. Multiple
linear regression analysis applied after investigating the non-
violation of the assumptions of regression analysis such as
normality distribution (13). Six separated models of linear
regression analyses applied to assess the explanation role of
stenosis severity, chest pain, and somatic symptoms to predict
(i) the sleep quality, (ii) sleep efficacy, (iii) nightmare frequency,
(iv) nightmare severity, (v) emotionally negative dream, and
(vi) emotionally positive dream. SPSS software version 20
(IBM Corp., Armonk, NY, USA) was used for data analysis. All
statistical tests related to the parametric variables with normal
distribution performed as two-tailed and statistical significance
was defined as p-value <0.05.

Results

The mean (+ SD) age of patients (51.8% male) was 63.6+51.3.
Ninety-eight and two-tenths percent of the patients were poor
sleepers. Other data about physical problems, sleep-related
disorders, dream-related factors, nightmares, and stenosis
severity and extent are shown in Table 1. As can be seen,
somatic symptoms were higher and sleep efficacy was lower
among women than men. In other variables, there was no
significant difference between men and women.

The results of Table 2 represent six models for the explanation
of the sleep-related disorders, dream-related factors, and
nightmares. As it seems, in all models, except for model F
(emotionally positive dreams), there is a significant correlation
between somatic symptoms and the sleep-related disorders,
dream-related factors, and nightmares (p<0.001). Also, there
is a significant correlation between the severity of chest
pain and sleep-related disorders, dream-related factors, and
nightmares in models B to E (p<0.05). However, the results of
Table 2 showed that only somatic symptoms can significantly
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Table 1. Comparison of the variables under study in female and male

Variable Total (n=222) Female (n=105) Male (n=117) p
Age (M £ SD)® 63.60+£51.35 68.62+62.94 59.09+14.49 0.168
Physical problems (M + SD)?

Chest pain 3.85£2.41 3.85£2.39 3.85£2.45 0.995
Somatic symptoms 11.16+5.54 12.91+5.61 9.58+4.99 0.001
Sleep/dream factors (M £ SD)?

PsQl 10.06+2.61 10.20+2.75 9.94+2.48 0.460
Sleep efficacy 26.78+6.41 25.52+6.54 27.96+6.07 0.005
Nightmare frequency 3.14+2.64 3.27+2.71 3.03+2.58 0.517
DDNSI 7.36£8.77 8.09+8.82 6.67+8.71 0.232
Negative dream 2.21+1.03 2.19+1.07 2.23+1.01 0.778
Positive dream 2.15+0.85 2.05+0.85 2.25+0.84 0.082
Stenosis extent (%)° 0.482
One artery 128 (57.7) 66 (62.8) 62 (53.0)

Two arteries 46 (21.6) 20 (19.1) 28 (23.9)

Three arteries 48 (20.7) 19 (18.1) 27 (23.1)

Stenosis severity (%)° 0.205
Moderate 69 (31.1) 37 (35.2) 32 (27.4)

Sever 153 (68.9) 68 (64.8) 85 (72.6)

Dream content (%)

Distress 87 (39.2) 43 (41.0) 44 (37.6) 0.762
Anger 10 (4.5) 5(4.8) 5(4.3) 0.905
Happiness 58 (26.1) 22 (21.0) 36 (30.8) 0.069
Fear 32(14.4) 17 (16.2) 15(12.8) 0.543
Sadness 61 (27.5) 34 (32.4) 27 (23.1) 0.163
PSQI: Pittsburgh Sleep Quality index, DDNSI: Disturbing Dreams and Nightmare Severity index, SD: Standard deviation, *: Mean + SD was reported, independent t-test
used for the analyses; b: Chi-square used for the analyses

explain the sleep-related disorders, dream-related factors,
and nightmares, except for the emotionally positive dream.
Models A to E respectively were able to explanation of 37.2%
variance of sleep quality assessed by PSQI, 36.3% variance of
sleep efficacy, 28.6% variance of nightmare frequency, 34.9%
variance of disturbing dreams and nightmare severity assessed
by DDNSI, and 27.3% variance of the emotionally negative
dream (p<0.001). In model F, none of the variables could
explain the emotionally positive dream (p=0.855).

Table 3 shows the mean (+ SD) of chest pain and somatic
symptoms along with frequency (%) of stenosis severity in five
types of dream contents included distress, anger, happiness,
fear, and sadness. As can be seen, chest pain (p=0.029) and
somatic symptoms (p<0.001) are lower in patients with fearful
dream content compared to those without fearful dream
content. Other variables did not differ between patients with
types of dream content (p>0.05).

Discussion

The present study was done to investigate the correlates of sleep-
related disorders, dream-related factors, and nightmares in Ml
patients. Poor sleepers were 98.2% in the present study. The
findings of the current study showed that somatic symptoms
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are the strongest correlate of sleep-related disorders, dream-
related factors, and nightmares. Our results indicated that
there is a significant relationship between somatic symptoms
and poor sleep quality, sleep self-efficacy, emotionally negative
dreams, and nightmare frequency and severity. Ml as a sudden
unexpected event usually causes severe fear and anxiety. These
symptoms may affect sleep-related disorders and dream-
related factors (3,31). Somatic symptoms both directly and
indirectly impair sleep quality. Firstly, these symptoms are
mainly associated with pain in different areas of the body
which can lead to insomnia and poor sleep quality (32,33). The
results of one study also showed that both somatic symptoms
and pain after adjustment for age, sex, and depressive and
anxiety symptoms relieve sleep disorders (34). Secondly,
somatic symptoms can explain psychological distress in patients
with CVDs (35). Psychological distress, in turn, leads to sleep
disorders (36).

Another finding indicated that chest pain was unable to explain
any of the sleep-related disorders, dream-related factors,
and nightmares. Although, the results showed that there is a
bivariate relationship between chest pain and sleep self-efficacy,
nightmare frequency and severity, and negatively dream
content. As mentioned above, pain and somatic symptoms
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Table 2. The correlations and explanators of sleep-related disorders and dream-related factors

Models r p B B t p
Model A PSQl

Stenosis severity -0.032 0.321 0.097 0.017 0.266 0.790
Chest pain 0.090 0.092 -0.039 -0.036 -0.531 0.596
Somatic symptoms 0.370 0.001 0.182 0.384 5.636 0.001
Model B Sleep efficacy

Stenosis severity 0.031 0.326 -0.060 -0.004 -0.066 0.947
Chest pain -0.126 0.033 -0.029 -0.011 -0.160 0.873
Somatic symptoms -0.363 0.001 -0.423 -0.360 -5.246 0.001
Model C Nightmare frequency

Stenosis severity 0.014 0.423 0.220 0.038 0.541 0.589
Chest pain 0.171 0.008 0.089 0.082 1.102 0.272
Somatic symptoms 0.271 0.001 0.121 0.248 3.341 0.001
Model D DDNSI

Stenosis severity -0.096 0.080 -1.352 -0.072 -1.093 0.276
Chest pain 0.162 0.009 0.262 0.072 1.051 0.294
Somatic symptoms 0.337 0.001 0.494 0.306 4.464 0.001
Model E Emotionally negative dream

Stenosis severity 0.013 0.425 0.045 0.020 0.297 0.767
Chest pain 0.200 0.002 0.058 0.135 1.899 0.059
Somatic symptoms 0.239 0.001 0.038 0.198 2.795 0.006
Model F Emotionally positive dream

Stenosis severity 0.051 0.228 0.103 0.056 0.798 0.426
Chest pain 0.006 0.467 -0.004 -0.011 -0.145 0.884
Somatic symptoms 0.026 0.355 0.005 0.035 0.471 0.638
Summary of the model A: r=0.372; R2 = 0.138; F=11.388; p<0.001

Summary of the model B: r=0.363; R2 = 0.132; F=10.596; p<0.001

Summary of the model C: r=0.286; R2 = 0.082; F=5.806; p<0.001

Summary of the model D: r=0.349; R2 = 0.122; F=9.747; p<0.001

Summary of the model E: r=0.273; R2 = 0.074; F=5.603; p<0.001

Summary of the model F: r=0.061; R2 = 0.004; F=0.258; p=0.855

in different areas of the body cause sleep disorders (32-34).
However, chest pain alone could not explain the sleep-related
disorders and dream-related factors well. This finding can be
explained by the lack of control of confounding variables such
as age or family support in the present study. On the other
hand, chest pain caused by a Ml is most acute, while chronic
pain is more likely to cause sleep problems (37). In general,
the mechanisms of pain and sleep-related problems are very
complex. Genetic and environmental factors may play a role in
the field (34), which requires much closer investigations.

Our results showed that there is no relationship between
stenosis severity and sleep-related disorders, dream-related
factors, and nightmares. Johansson et al. (38) founded that
infarct size measured by conventional biochemical markers,
left ventricle ejection fraction, and history of previous MI are
not related to the sleep disturbances. Mutually, other studies
have suggested an association between sleep-related disorders,
dream-related factors, and nightmares with cardiac markers

and symptoms (8-10). Also, Ehrhardt et al. (39) refer to a
complex interaction between sleep disorders such as sleep
apnea and carotid stenosis.

Another finding unexpectedly indicated that chest pain and
somatic symptoms are lower in patients with fearful dream
content compared to those without fearful content. Probably
those who experience fear emotion during sleep are less likely
to exposure physical symptoms due to emotional regulation.
Regulatory mechanisms dreaming and emotional salience
in sleep mentation share similar neural substrates of those
controlling emotions during wakefulness (40). Perhaps, bad
dreams have an emotion regulator function (41). On the other
hand, dreams must be remembered by patients; while they
may be unable to recall some of the contents of the dream. This
problem may lead to bias in the findings.

Although our findings may be useful to researchers and
cardiovascular clinicians, lack of control of confounding
variables such as age differences and family support of patients
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Table 3. Correlates of the dream content in the myocardial infarction patients

Variable Stenosis severity? Chest pain® Somatic symptoms®
Moderate | Sever

Dream Content (%)

Distress

Yes 22 (31.9) 65 (42.5) 3.88+2.42 11.57+5.51

no 47 (68.1) 88 (57.5) 3.82+2.43 10.88+5.47

P-value 0.155 0.851 0.359

Anger

Yes 1(1.4) 9(5.9) 3.88+2.42 11.57+5.50

No 68 (98.6) 144 (94.1) 3.82+£2.43 10.88+5.47

P-value 0.146 0.851 0.359

Happiness

Yes 17 (24.6) 41 (26.8) 3.70+£2.45 11.60+4.65

No 52 (75.4) 112 (73.2) 3.85+£2.42 11.13+5.53

P-value 0.784 0.846 0.794

Fear

Yes 10 (14.5) 22 (14.4) 3.24+2.25 8.88+4.86

No 59 (85.5) 131 (85.6) 4.06+2.45 11.99+5.47

P-value 0.945 0.029 0.001

Sadness

Yes 17 (24.6) 44 (28.8) 4.33+£2.83 12.50+5.06

No 52 (75.4) 109 (71.2) 3.77+£2.34 10.92+5.53

P-value 0.568 0.235 0.134

2: Chi-square used for the analyses, *: Mean + SD were reported, independent t-test used for the analyses

may lead to biased results. Also, the lack of access to sleep-
related problems histories and cross-sectional study design are
other limitations. Future studies can provide valuable results by
reviewing patients’ sleep history and several follow-ups.

Conclusion

More than 98% of MI inpatients have poor sleep quality,
which is mostly explained by somatic symptoms rather than
the stenosis severity or chest pain. Somatic symptoms are also
the strongest correlates of sleep-related disorders and dream-
related factors included sleep self-efficacy, emotionally negative
dream, and nightmare frequency and severity. Although, the
relationship between somatic symptoms and fearful dream
content is a complex phenomenon. Future longitudinal studies
with several follow-up stages can provide valuable findings.
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