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Abstract
Background: Implantable cardioverter defibrillators (ICD) are an effective therapy method for the prevention of sudden cardiac
deaths but, it may cause certain psychosocial problems in patients. Although the patients are especially under the risk of death
anxiety and sleep disorders, there are no studies that discuss these phenomena together. This research was a descriptive study
that aimed to examine the levels of death anxiety and sleep quality as well as their relationship in patients with ICD. Methods:
The research was conducted between September 2018-February 2019 with 88 patients. The data were obtained by using the
Patient Information Form, Pittsburgh-Sleep-Quality-Index and Templer Death-Anxiety-Scale. The data were analyzed with
Shapiro-Wilk test, t-test, chi-squared test, Mann-Whitney-U test and variation analysis. Results: Death anxiety levels were
higher in females under 50 years of age (p<0.001), and sleep quality levels were lower in patients with low economic status
(p<0.001). Also, ICD shocks increased anxiety levels and significantly decreased sleep quality levels (p<0.05). The anxiety
and problems related to ICD increased death anxiety significantly (p<0.05), and sleep quality decreased due to the increase in
death anxiety levels, but this wasn’t statistically significant. Conclusion: ICD is associated with high levels of death anxiety
and poor sleep quality in patients in Turkey. This study results are expected to promote biopsychosocial support for patients by
planning proper interventions. In order to distinguish the effects of comorbid conditions and cultural traits on ICD experiences,
it’s recommended that the results of the study are examined with future studies and different populations.

ABSTRACT
Background: Implantable cardioverter defibrillators (ICD) are an effective therapy method for the prevention of sudden cardiac deaths but, it may cause certain psychosocial problems in patients. Although the
patients are especially under the risk of death anxiety and sleep disorders, there are no studies that discuss
these phenomena together. This research was a descriptive study that aimed to examine the levels of death
anxiety and sleep quality as well as their relationship in patients with ICD.
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Results: Death anxiety levels were higher in females under 50 years of age (p<0.001), and sleep quality
levels were lower in patients with low economic status (p<0.001). Also, ICD shocks increased anxiety levels
and significantly decreased sleep quality levels (p<0.05). The anxiety and problems related to ICD increased
death anxiety significantly (p<0.05), and sleep quality decreased due to the increase in death anxiety levels,
but this wasn’t statistically significant.
Conclusion: ICD is associated with high levels of death anxiety and poor sleep quality in patients in Turkey.
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ventions. In order to distinguish the effects of comorbid conditions and cultural traits on ICD experiences,
it’s recommended that the results of the study are examined with future studies and different populations.
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INTRODUCTION
Implantable cardioverter defibrillators (ICD) are electronic and programmable multifunctional devices that
are implanted under the skin permanently.1,2 These devices are used in patients with arrhythmia that might
cause death and advanced heart failure (HF).3 While the data regarding the implantation of these devices
in the literature are limited, according to the World Survey of Cardiac Pacemaker and ICD conducted in
2009, a total of 1,002,664 ICD implantations were performed within a year. It was reported that 74% of
these implantations were new implants, while 26% were generator replacements.4 Beginning from 2010, a
total of 850,068 ICD implants have been reported to be implanted within one year.5,6 According to the data
from the European Society of Cardiology Report in 2014, ICD implantation rates per million population
were the highest in Western Europe, followed by Northern and Southern European countries. The results
also indicated that the need for arrhythmia therapies and therefore ICD implantation is on the rise.7
Although ICD implantation is 30-40% effective in the reduction of mortality and morbidity, living with this
device may lead to psychosocial problems in patients such as worry, anxiety and sleep disorders.8,9 Patients
with ICD are reported to experience greater anxiety compared to the general population and other patient
populations.10 Foreignness of the ICD to the body, thoughts about constantly living with the device, the
fact that it works in situations that may result in death and its battery may run out may cause anxiety.
Shock delivery is another feature of the device that increases anxiety levels. Especially the uncertainty
of the timing, place and the sensation of the shock triggers concerns of receiving shocks in inappropriate
times, losing consciousness and not being safe. This condition may cause several problems for individuals,
particularly death anxiety and sleep problems.11,12
Death anxiety refers to the emotion related to the anticipation or awareness of death. Especially thinking
that heart is more vital than other organs causes individuals with heart disease to have more death anxiety
compared to other patient groups.13,14 An increase in anxiety levels affects patients negatively and leads
to psychosocial problems alongside sleep disorders.13,15 According to the studies, 70% of individuals with
heart diseases develop sleep disorders.11,16 Likewise, sleep problems have been shown to be prevalent among
patients with ICD.17 Sleep is an essential function that affects the quality of life, physical and mental
well-being of individuals. For this reason, it is important to assess the levels of sleep quality and death
anxiety in patients who have heart disease, particularly patients with ICD. Nurses have important roles and
responsibilities in planning appropriate interventions to reduce anxiety levels, particularly death anxiety, and
to improve sleep quality. Results of this study may be useful in raising awareness about the death anxiety
and sleep quality levels of ICD patients and improving nursing care by planning appropriate interventions to
prevent potential complications. In addition, this study may further contribute to the literature by helping
to examine the death anxiety levels from previous studies about ICD in the Turkish population and the
relationship between these anxieties and sleep quality.
METHODS
2.1. Study Design and Aim
This was a descriptive study conducted to determine the levels of death anxiety and sleep quality, and to
examine their relationship in patients with ICD.
2.2. Participants and Sampling
The research was conducted with patients who came for routine battery follow-up at a university hospital
and who met the inclusion criteria. The study was carried out between September 2018 and February
2019. The research population consisted of 113 patients who received ICD implantation in the last year.
The sample size was determined to be 88 patients with 95% confidence interval, 80% power and 5% Type
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I error. The inclusion criteria for the study were determined as being 18 years old and over, having had
ICD implantation, having no cognitive and communication impairments, and agreeing to participate in the
study. The exclusion criteria were patients who had implanted devices other than ICD and who refused to
participate in the study.
2.3. Data Collection
The data were collected by personal and face-to-face interview method. The preliminary application of
the study was carried out with four patients who met the inclusion criteria between September 2018 and
February 2019 after obtaining the necessary permissions from institutions and the hospital ethics committee.
The patients who participated in the preliminary application were not included in the sample of the study.
ICD patients who arrived at the clinic for routine battery follow-ups were first briefly informed about the
subject and the application method of the research, and then they were invited to the study. Written consent
was obtained from patients who agreed to participate in the study. Interviews were conducted in a clinic
room where patients were able to feel comfortable. Interviews took approximately 15-20 minutes. During
the data collection stage of the research, Patient Information Form, Pittsburgh Sleep Quality Index (PSQI)
and Templer Death Anxiety Scale (DAS) were used.
Templer Death Anxiety Scale
DAS developed by Templer in 1970 for measuring death anxiety18 is a 2-point Likert type scale consisting of
15 items. Internal consistency of the scale was reported to be 0.76. The scale was adapted to Turkish by
Şenol (1989) and the internal consistency was calculated to be 0.72 by Cronbach’s alpha value. Akça and
Köse (2008) also adapted the scale and found the internal consistency value to be 0.75 according to Kuder
Richardson-20 formula. In the scale every ”yes” is given ”one”, every ”no” is given ”zero” point, and only the
five items between 10-14 are calculated as reverse patterns. The total score constitutes death anxiety score.
The scores to be obtained from the scale range between 0 and 15. Death anxiety levels are considered to be
”mild” between zero and four points, ”moderate” between five and nine points, ”severe” between 10-14 points
and ”panic” at 15 points. The level of death anxiety increases with the score.19,20
Pittsburgh Sleep Quality Index
Pittsburgh sleep quality index was developed by Buysse et al. (1989). Its validity and reliability were assessed
by Ağargün et al. (1996). It determines the sleep quality levels of the patients within the last month.
Cronbach’s Alpha internal consistency value of the scale was reported to be 0.80. In total, it contains 24
questions and 20 items, the last two of which are not included during the evaluation, since they are answered
by the patients’ partner or roommates. 18 items included in the evaluation consist of seven different sub-items,
which are scored between 0-3 points. The higher the score, the lower the sleep quality.21,22
While assessing the scale, three of the components are scored with one question, while four are scored with
the total rating of a few questions. In addition, the fourth question is included in scoring two separate
components. The total score of the components forms the scale score. The scale score varies between 0-21.
Five points and more indicate poor sleep quality, while points less than five indicate good sleep quality.21,22
Data Analysis
While evaluating the data, SAS 9.4 package software was used for statistical analysis. The obtained data were
firstly evaluated through descriptive statistics. Quantitative variables were displayed as mean and standard
deviation, while qualitative variables were displayed as numbers and percentages. The conformity of the data
to normal distribution was evaluated by Shapiro-Wilk test and it was found that it did not exhibit normal
distribution. Non-parametric tests were used in statistical analysis, and Mann-Whitney U test was used for
two-category variables. Mean and standard deviations of scale expressions, sub-dimensions and general scores
of the scale were presented in tables. The relationship between the general scores of the scale and the mean
scores of the sub-dimensions was calculated by the correlation coefficient. The statistical significance level
was set at 0.05 for the entire study.
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3.1. Demographics and Disease Data
The mean age of the patients who participated in the study was 61.90+ 12.52. Most of the participants
were male, married and lived with their nuclear families. In addition, patients were mostly primary school
graduates, retired, and of middle economic status. The ICD was implanted to 56.8% of the patients due to
HF. More than half of the patients had The New York Heart Association (NYHA) Class II HF symptoms.
Patients’ ejection fraction (EF) values varied between 10-60%, while the average EF value was 31.58%. More
than half of the patients had chronic diseases, mostly hypertension. The duration of ICD use was usually
between 13-36 months. Findings regarding the patients’ identifying characteristics are displayed in Table 1.
Common symptoms reported by most patients were chest pain, chest tightness, dizziness, breathlessness,
getting exhausted quickly and sleep problems. Especially sleep problems were reported as a frequently recurrent symptom. Symptoms experienced by the patients in the last six months were determined as follows in
descending order: quickly getting exhausted, breathlessness, sleep problems, dizziness, shortness of breath,
palpitations, chest pain, chest tightness and fainting.
Among the problems related to ICD, the most frequent problems were found to be death anxiety, experiencing stimulation/cardioversion and shock, whereas the least encountered problem was avoiding driving due
concerns of being shocked. 37.5% of the patients who participated in the study experienced shock at least
once. Among the patients who experienced shock, 33.3% experienced it once, 36.4% twice, 21.2% three times
and 9.1% four or more times. In addition, it was found that the patients who experienced shocks also suffered
from the sensation of pain related to shocks. It was found that death anxiety was the most frequently experienced problem by the patients. It was also determined that uncertainty regarding the time of the shocks
and worries about receiving shocks outside of home were among the major problems that accompanied death
anxiety.
Whether the patients have had experience with shocks also affect the problems that occur due to ICD. It
was found that patients who had received shocks experienced more problems, the patients who experienced
shocks once suffered from constant stress due to shocks and worried about the loss of consciousness during
the shocks more. It was determined that the problems of the patients who experienced three or more shocks
were less developed. The distribution of problems experienced by patients due to ICD is demonstrated in
Figure 1 according to experiences of being shocked. In descending order, anxiety about the sensation of pain
due to shocks, loss of consciousness at the time of shock, death and uncertainty about the future were found
to be higher in patients who experienced shock, and this was statistically significant (p <0.05).
It was determined that all the patients who experienced shocks had the problem of driving avoidance due
to shock anxiety, and it was statistically significant (p <0.001). It was found that lack of sexual drive due
to shock anxiety was higher in patients who underwent shocks, that the number of shocks did not affect
this anxiety, and the relationship between being shocked and this problem was significant (p <0.05). It was
determined that experiencing stress and sleep problems due to shock anxiety was more severe in patients
who underwent shock, and the relationship between these problems and experience of being shocked was
statistically significant (p <0.01). In the patients who did not experience shock, the major issues were
concerns about battery running out and device failing to work, and the uncertainty of sensation and timing
of the shock. The most common problems that caused constant stress can be listed as, in descending order,
death anxiety, uncertainty of shocking time, receiving shocks outside home, anxiety that the battery will run
out, the worry that the device will fail to work, and experiencing constant sleep problems due to shock.
3.2. Findings Regarding Death Anxiety and Sleep Quality
The distribution of DAS, PSQI and PSQI subcomponents’ mean scores of the patients participating in the
study are presented in Table 2. Global PSQI score ranges between 0-21 points. The range in our study
was determined to be between the range of 2-17 points (Mean = 8.44; SD = 2.90; N = 88). In our study,
7 patients’ sleep quality was found to be good, while it was found to be poor in 81 patients. When the
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PSQI mean scores regarding the socio-demographic characteristics of the patients participating in the study
were examined, the mean scores of PSQI were found to be higher in patients who were under the age of
50, married, primary school graduate, who lived with extended family, unemployed or retired. In addition,
the PSQI mean scores of the males participating in the study were found to be higher than females, but
all these differences were not significant. It was determined that the mean scores of PSQI were higher in
patients who had poor economic status compared to the groups with different economic status and that
these differences were statistically significant (p <0.001). PSQI subcomponent scores demonstrated that
sleep efficiency subcomponents in patients with HF diagnosis related to ICD mean scores were higher than
other diagnosis groups. The sleep disturbance subcomponent was found to be higher in Class IV patients
according to NYHA classification compared to other class levels. These differences between the mean scores
for both subcomponents were found to be statistically significant (p <0.05).
Global DAS score ranges from 0 to 15, and the DAS score in our study ranged from 1 to 14 points (Mean =
7.47; SD = 3.97; N = 88). Among the patients who participated in our study, 26 had mild, 30 had moderate
and 32 had severe death anxiety. Additionally, no patient was found to have death anxiety at panic level.
It was determined that female patients in the study had a higher mean score of DAS compared to males
and that this score difference was statistically significant (p<0.001). Likewise, in patients aged 50 and under
and between 51-60 years of age, the DAS mean scores were higher in comparison to other groups, and these
differences were statistically significant (p<0.001). Additionally, female patients who were single or who lived
alone were found to have higher DAS scores than other groups, but no significant relationship was found.
When the disease characteristics and scale scores of the patients were examined, the difference between the
mean scores of PSQI and DAS was not found to be statistically significant.
When the relationship between the problems experienced by patients in our study and levels of sleep quality
was examined, it was found that nearly all patients who suffered ICD-related problems had poor sleep quality.
Dyspnea and sleep problems particularly were found to be statistically significantly linked to quality of sleep
(p<0.05, p<0.01, respectively). It was also determined that the relationship between the shock experience
and sleep quality levels was statistically significant (p<0.05).
When the problems experienced by the patients and the levels of death anxiety were examined, it was found
that most of the patients who suffered from ICD- related problems had high levels of death anxiety; however,
this was not found to be statistically significant. Nevertheless, it was determined that feelings of uncertain
future, anxiety about lack of necessary shocks, the uncertainty of the sensation of receiving shock, pain linked
to shock and concerns about losing consciousness during being shocked were found to be associated with
the levels of death anxiety in a statistically significant way. (p<0.05). The anxiety of battery running out
and device failing to work, the uncertainty of the timing of the shock, the anxiety about receiving shock
outside of home, experiencing constant stress due to death anxiety and shock anxiety were found to be
statistically highly significant (p<0.001) with levels of death anxiety; concerns of experiencing pain due to
shocks and uncertain future were determined to be statistically significant (p<0.01) in regards to uncertainty
anxiety problems. It was found that there was a statistically significant relationship between anxiety about
not receiving shocking/stimulation when necessary, the uncertainty of shocking sensation, and problems of
losing consciousness during shock and death anxiety levels (p<0.05).
When the relationship between death anxiety and sleep quality scores of the patients were assessed, it was
determined that 42.9% of the patients who experienced mild death anxiety had good sleep quality, while
34.5% of the patients who had moderate death anxiety and 37% of the patients who suffered from severe death
anxiety had poor sleep quality. In the overall study, it was found that 36.4% of the patients suffered from
severe death anxiety and 92.4% had poor sleep quality; however, there was no significant relationship between
the levels of sleep quality and death anxiety. These data demonstrate that as the death anxiety levels of
the patients increased, their sleep quality levels decreased (Figure 2). When the correlations between death
anxiety and sleep quality scores were examined, it was found that the correlation between PSQI and its
subcomponents was moderate, positive and significant, whereas the correlation between DAS and PSQI with
its subcomponents was weak, positive and not significant (Table 3).
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DISCUSSION
This study examined the relationship between death anxiety and sleep quality levels experienced by patients
with ICD. This study is substantial and novel in terms of examining the effects of ICD implementation
on patients in Turkish population which has not been studied adequately before as well as examining the
relationship between death anxiety levels and sleep quality levels of patients with ICD, which is also very
limited in the literature.
4.1. Examination of Sociodemographic and Disease-Related Characteristics
In our study, the effects of patients’ sociodemographic and disease-related characteristics, problems experienced related to ICD and physical symptoms on death anxiety and sleep quality levels were also examined.
Neurohormonal and degenerative tissue changes occur in the cardiovascular system due to aging, which is
one of the socio-demographic factors. These changes lead to arrhythmias by causing atrioventricular conduction delay, altered heart rate and decreased response to exercise.23,24 High average of age in our sample was
associated with this condition. Additionally, higher number of male patients in the sample was associated
with vascular, metabolic and hemodynamic protective effects of estrogen in the pre-menopausal period for
females.25
This study demonstrated that young male patients with poor economic status had lower sleep quality levels
compared to patients with different sociodemographic backgrounds. Similar to the results of our study,
the research conducted by Habibovic et al. (2018) documented that 67% of ICD patients suffered from
sleep problems, which decreased to 57% over time, but this value was still significant. Moreover, it was
demonstrated that young male patients suffered more sleep problems. This indicates that sleep problems in
patients are not solely caused by ICD-related problems.
The results of our study showed that that single and young female patients had higher levels of death anxiety
than other socio-demographic patient groups. In most of the studies conducted on this subject, no difference
between the genders was found regarding death anxiety. The studies that confirmed a difference reported
that in line with our results, females experienced more death anxiety than males.26,27 This condition is linked
to females’ thinking about death more often. Likewise, it is predicted that death anxiety is a phenomenon
specifically experienced by women and that women report more of their death anxiety compared to men;
therefore, they develop higher levels of death anxiety.26,27 In a study conducted by Vazquez et al.28 (2008),
it was found that female patients had higher levels of death anxiety, and this situation was statistically
significant.
In contemporary western culture and Turkish society, death is defined as the inevitable, the end and the
absence of existence.29,30 Death is the disappearance of the self; thus, these definitions indicate that death
is understood as a negative and unwelcome phenomenon for the individuals. Death also has major effects on
individuals’ life experiences as a phenomenon. Thus, experiencing anxiety about death which is understood
as an unwelcome phenomenon is inevitable 30 . Templer pointed out that patients’ previous experiences with
death influenced the anxiety of death, and there was no relationship between the ages of the patients and
death anxiety levels.18 However, in most of the studies, similar to ours, levels of death anxiety were reported
to be higher in younger patients. This is linked to regret and feelings of missing out on life. Hence, it is
predicted that the elderly accept death and thus experience less death anxiety due to experiencing life to
the fullest, psychological maturity and frequently encountering the deaths of their close ones.31,32 In another
research conducted with ICD patients, death anxiety was found to be higher among patients under the age
of 50.28
Arrhythmias triggered by degeneration increased due to age may lead to various physical symptoms in
patients. The results of our study showed that shortness of breath, chest pain, chest tightness and sleep
problems were among the most frequently reported symptoms. Failure to maintain the circulation effectively
and increased blood volume in the heart and the lungs during sleep trigger paroxysmal nocturnal dyspnea
and orthopnea, which interfere with the patient’s sleep by causing shortness of breath. Similarly, the use of
diuretic drugs by patients diagnosed with HF is another factor that interferes with sleep due to the need
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to use the toilet.33,34 It has been reported that symptoms experienced by patients may also develop due to
psychological problems such as anxiety and stress.35 In studies similar to ours, it was documented that the
most frequently encountered symptoms were sleep problems and dizziness.36
Patients in our study reported various problems related to ICD following implantation. These problems were
linked to ICD’s shock feature, being dependent on a device for survival and the device interfering when
life threatening arrhythmia occurs.11,12 The results of our study demonstrated that patients who reported
these problems had poor sleep quality and suffered from severe death anxiety. Moreover, these problems were
found to be significantly related to the experience and the number of shocks. Particularly in patients who
had experienced shocks, the reason of higher levels of death anxiety and lower levels of sleep quality were
determined as the anxiety about receiving shock again.37,38 It was determined that patients who had not
experienced shocks also worried about the uncertainty and ambiguity of getting shock.
Studies conducted demonstrated that patients who had received shocks experienced problems 2.2 times
more compared to those who had not, suffered from anxiety 1.58 times more, and patients who encountered
ICD related problems were 4.98 times more likely to experience anxiety than those who did not.37,38 These
problems are linked to psychological theories such as learned helplessness, classical conditioning and cognitive
appraisal models.39 Moreover, lack of coping strategies due to not experiencing shocks before is predicted to
be significant. Death anxiety has been shown to arise due to encountering death.40 These results support the
need to approach individuals based on their experiences of shock and to plan interventions accordingly. It is
predicted that problems can be minimized by informing patients and implementing a proper management
plan.
4.2. Examining the Relationship Between Death Anxiety and Sleep Quality
The results of our study on the relationship between death anxiety and levels of sleep quality demonstrated
that patients’ sleep quality decreased as death anxiety increased. When the correlations between death
anxiety and sleep quality scores were evaluated, the correlation between PSQI and its subcomponents was
found to be moderate, positive and significant. The correlation between the subcomponents of DAS and PSQI
was found to be positive, weak and not significant. It is predicted that this may occur due to uncontrollable
physical and environmental factors that influence the patients. It also makes it difficult to distinguish anxiety
and sleep problems related to comorbidity of patients from ICD experiences.
In another study that examined the relationship between sleep problems and psychological problems, parallel
to our study, it was found that sleep problems were linked to psychological problems, that psychological
problems accompanied sleep problems for 40-50% of the patients, and that anxiety levels were 17 times
higher in patients with sleep disorders.41 Moreover, it was reported that in patients with poor sleep quality,
levels of anxiety and reaction to negative stimuli increased, and that this condition created a vicious cycle
by causing cardiovascular risk factors and diseases.17,42 Similarly, it was demonstrated that 24-87% of ICD
patients experienced anxiety related to ICD, and accompanying sleep problems had a negative effect on the
patients’ lives and treatments.43
4.3. Study Limitations
The research is a cross-sectional study, consequently, the findings are limited to the city and the center where
the research was carried out. Moreover, the findings are explanatory rather than predictive. Patients’ existing
cardiovascular diseases and comorbidity make distinguishing ICD experiences more challenging. Additionally,
it was not possible to distinguish the effects of sleep problems such as hypersomnia or sleep apnea on patients’
sleep quality levels.
CONCLUSION
In our study, it was found that ICD caused death anxiety and poor sleep quality, and that these two phenomena could have an effect on each other. Increased insomnia and anxiety may trigger cardiovascular diseases,
which may trigger levels of sleep quality and death anxiety. This situation can turn into a vicious cycle that
intensifies over time. Thus, this study demonstrated that these two phenomena should be evaluated together
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by healthcare professionals for each patient. The results demonstrated that levels of death anxiety and sleep
quality changed based on experiences as well. Thus, it is recommended that both of these phenomena be
evaluated following cardiac situations and during routine checks that are performed at least once a year.
In addition, young female patients in terms of death anxiety, and young male patients in terms of sleep
quality, and individuals with low economic status and individuals with ICD problems should be evaluated
with priority and more frequently due to being in the risk group. It is expected that informing patients about
how ICD works, its functions, shocks, and coping with anxiety and thus creating a proper management plan
will contribute to achieving an effective and holistic nursing care.
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20. Akça F, Köse İA. Adaptation of Death Anxiety Scale (DAS): Validity and Reliability Studies. J Clin
Psy. 2008;11:7-16.
21. Buysse DJ, Reynolds CF, Monk TH, et al. The Pittsburgh Sleep Quality Index: A New İnstrument For
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