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Abstract

Objective: This study aimed to evaluate sleep quality and related factors among patients in the coronary care unit (CCU), inpatient
cardiology ward, and outpatient cardiology clinic using the Pittsburgh Sleep Quality Index (PSQI).

Materials and Methods: This cross-sectional observational study was conducted at a secondary care hospital between March 2019
and March 2020. A total of 153 adult patients from three cardiology settings were included. Sleep quality was assessed using PSQI.
Global and component scores were compared across groups using the Kruskal-Wallis test, followed by Bonferroni-adjusted post-hoc
pairwise comparisons where appropriate.

Results: The mean global PSQI score was highest in the CCU group (7.5 = 3.1), followed by the inpatient group (5.6 + 3.1) and the
outpatient group (4.4 £ 1.9). Global PSQI scores differed significantly among the groups (Kruskal-Wallis H = 27.743, p < 0.001).
Bonferroni-adjusted post-hoc analysis showed significantly higher PSQI scores in the CCU group compared with both the inpatient
group (p = 0.003) and the outpatient group (p < 0.001). No significant difference was observed between the inpatient and outpatient
groups (p = 0.166). Poor sleep quality (PSQI > 5) was most prevalent in the CCU group (77.6%), whereas good sleep quality was most
frequent in the outpatient group (75.5%).

Conclusion: Sleep quality differed significantly across cardiology care settings, with the greatest impairment observed in the CCU
group. Patients in this group showed worse outcomes in multiple sleep domains, particularly sleep latency, sleep disturbances, use of
sleep medication, and daytime dysfunction.
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Koroner Yogun Bakim, Kardiyoloji Servis ve Poliklinik Hastalarinda Uyku Kaliteleri Uzerine Etki Eden
Faktorlerin Arastirilmasi

Ozet

Amag: Bu caligma, Pittsburgh Uyku Kalitesi Indeksi (PSQI) kullanilarak koroner yogun bakim iinitesi (KYBU), kardiyoloji servisi ve
kardiyoloji polikliniginde takip edilen hastalarda uyku kalitesini ve iliskili faktorleri degerlendirmeyi amaglamistir.

Gere¢ ve Yontemler: Bu kesitsel gozlemsel calisma, Mart 2019 ile Mart 2020 tarihleri arasinda ikinci basamak bir hastanede
gerceklestirilmistir. Ug farkli kardiyolojik baki biriminde toplam 153 eriskin hasta ¢aligmaya dahil edilmistir. Uyku kalitesi PSQI
kullanilarak degerlendirilmistir. Global ve alt bilesen skorlari gruplar arasinda Kruskal-Wallis testi ile karsilastirilmis ve uygun
durumlarda Bonferroni diizeltmeli post-hoc ikili kargilastirmalar yapilmustir.

Bulgular: Ortalama global PSQI skoru KYBU grubunda en yiiksek (7.5 = 3.1) olup, bunu kardiyoloji servisi (5.6 = 3.1) ve poliklinik
grubu (4.4 + 1.9) izlemistir. Global PSQI skorlar1 gruplar arasinda anlamh farklilik gdstermistir (Kruskal-Wallis H = 27.743, p <
0.001). Bonferroni diizeltmeli post-hoc analiz, KYBU grubunun hem servis grubuna (p = 0.003) hem de poliklinik grubuna (p < 0.001)
gore anlaml1 derecede daha yiiksek PSQI skorlarma sahip oldugunu gostermistir. Servis ve poliklinik gruplar1 arasinda ise anlamli fark
bulunmamistir (p = 0.166). Kotii uyku kalitesi (PSQI > 5) en sik KYBU grubunda (%77.6) gériiliirken, iyi uyku kalitesi en sik
poliklinik grubunda (%75.5) saptanmustir.

Sonuc: Uyku kalitesi, kardiyolojik baki birimleri arasinda anlamli farklilik géstermis olup, en belirgin bozulma KYBU grubunda
gbzlenmistir. Bu gruptaki hastalar, 6zellikle uyku latensi, uyku bozukluklari, uyku ilact kullanimi ve giindiiz islev bozuklugu olmak
iizere birden fazla uyku alaninda daha kotii sonuglar gostermistir.

Anahtar kelimeler: Uyku kalitesi, Pittsburgh Uyku Kalitesi Indeksi (PUKI), Kardiyoloji, Uyku bozukluklari
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INTRODUCTION

the essential
necessary for sustaining human life, sleep plays a
vital role (1). Adequate sleep plays an integral role in
supporting multiple dimensions of human health,

including physical integrity,

Among physiological processes

cognitive capacity,
emotional stability, and perceived quality of life (2).
Beyond its impact on physical health, sleep quality
directly influences an individual’s psychological
state and overall quality of life (3). Sleep deprivation

compromises  neurocognitive  performance by
reducing alertness, impairing attentional
mechanisms, and  decelerating  information

processing (4). Sleep-related problems constitute a
significant public health burden, as epidemiological
data indicate that 6-10% of individuals fulfill clinical
criteria for insomnia, while nearly one in three report
experiencing sleep difficulties at some stage of life
(5).

The Pittsburgh Sleep Quality Index (PSQI) is a
widely used self-assessment tool in both clinical and
research settings, designed to evaluate multiple facets
of sleep quality comprehensively (6). Moreover,
having been adapted into various languages, PSQI
has demonstrated robust validity in a wide range of
patient cohorts and diagnostic categories (7). The
PSQI is a self-administered tool with 19 items
categorized into seven areas: subjective sleep quality,
sleep onset latency, total sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleep
medications, and daytime impairment. (8).

Poor sleep quality is a global concern, with its impact
observable across virtually all age groups (9).
Adequate sleep quality is characterized by
individuals feeling refreshed and restored upon
awakening (10). Moreover, sleep quality is
influenced by a variety of determinants,
encompassing physical and mental health status,
psychological symptoms and behavioral patterns, as

well as sociodemographic variables

(11). In
particular, sleep disorders are frequently observed in
cardiac patients, driven by environmental factors

such as hospital noise and pain or discomfort due to
medical interventions, as well as the psychological
burden of living with a life-threatening illness and its
complications (12).

Although poor sleep quality is a recognized concern
in cardiac populations, comparative data evaluating
differences across various cardiology care settings
remain limited. To address this gap, this study aimed
to assess sleep quality and its associated factors
among patients hospitalized in the coronary care unit
(CCU), cardiology inpatient service, and cardiology
outpatient clinic, using the validated PSQI.

MATERIALS AND METHODS

This cross-sectional observational study was carried
out from March 1, 2019, to March 1, 2020, at a
secondary care hospital, among patients receiving
in the cardiology outpatient clinic, the
cardiology inpatient ward, or the CCU. The aim was
to compare sleep quality among adult patients
receiving care in three cardiology settings: CCU

carc

(n=49), the inpatient cardiology ward (n=51), and the
cardiology outpatient clinic (n=53).

Patients aged 18 years or older who were fully
oriented to person, place, and time and who provided
written informed consent were eligible for inclusion.
Exclusion criteria were: altered mental status, a
history of cardiac arrest, or previously diagnosed
sleep disorders.

The minimum required sample size was estimated as
159 participants (approximately 53 per group) using
G*Power version 3.1.9.2 (Heinrich Heine University,
Diisseldorf, Germany). As no formal power analysis
was conducted at the time of the ethics committee
application, the sample size calculation was
performed during the study planning phase using the
omnibus one-way ANOVA model in G¥Power for
three-group comparisons, as a direct Kruskal-Wallis
option was not available in the software. The analysis
assumed a medium effect size (f = 0.25), a
0.05, and 80% power.
Despite the planned sample size of 159, the study
was completed with 153 participants. This difference
was attributable to the exclusion of four patients from

significance level of o =

the coronary care unit group due to conditions
affecting consciousness or a history of cardiac arrest,
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and two patients from the inpatient group due to
previously diagnosed sleep disorders. In addition,
further recruitment was not possible following the

closure of the coronary care unit during the study
period. Based on the achieved sample size of 153
participants, the post-hoc statistical power was
calculated as 78.8%, which was slightly below the
initially targeted 80%.

The current study was approved by the Non-
Interventional Clinical Research Ethics Committee of
Istanbul Medipol University (approval date:
10.08.2016, approval number: 10840098-604.01.01-
E.13017).

To assess sleep quality and related factors,

participants completed the PSQI, a self-report
questionnaire developed initially by Buysse et al. (6)
in 1989 and later adapted into Turkish by Agargiin et
al. (13) in 1996, which evaluates subjective sleep
quality over the previous month. PSQI consists of 19
grouped
subjective sleep quality, sleep latency, sleep duration,

items into seven component scores:
habitual sleep efficiency, sleep disturbances, use of
sleeping medication, and daytime dysfunction
(14,15). The global PSQI score ranges from 0 to 21,

with scores >5 indicating poor sleep quality (16).

The PSQI was administered at 07:00 a.m. while
patients were in a resting state. For hospitalized
patients (CCU and inpatient ward), the questionnaire
was completed on the second day of hospitalization
to minimize the confounding effect of acute
sleep patterns.
Outpatients completed the questionnaire after their

hospitalization-related stress on
clinic visit. For participants who were illiterate or
had reading difficulties, the questionnaire was read
aloud by the researchers, and their verbal responses
were recorded accordingly.

The study documentation consisted of two parts:

1. A structured demographic and clinical data form,
including variables such as patient age, gender,
marital status, educational level, and medical history.

2. The PSQI questionnaire.

Clinical data (e.g., diagnosis, medication use) were
obtained from patients' electronic medical records.
All questionnaires were completed via face-to-face

interviews conducted by trained researchers to ensure
data consistency and reliability.

Statistical analyses were performed using IBM SPSS
Statistics version 26.0 (IBM Corp., Armonk, NY,
USA). The normality of continuous variables was
assessed using the Shapiro—Wilk test. Descriptive
statistics were expressed as mean =+ standard
deviation (SD). Given the non-normal distribution of
PSQI scores and their ordinal nature, comparisons
among the three groups were performed using the
Kruskal-Wallis test. When a significant difference
was detected, pairwise comparisons were conducted
using  Bonferroni-adjusted  post-hoc  analysis.
Categorical variables were compared using the chi-
square or Fisher’s exact test, as appropriate. A p-
value <0.05 was considered statistically significant.

RESULTS

A total of 153 participants were included in the
study, of whom 59 (38.6%) were female and 94
(61.4%) were male. The study groups consisted of 49
patients in the CCU group, 51 in the inpatient group,
and 53 in the outpatient group (Figure 1). The mean
age of the participants was 58.1 + 13.6 years. Most
participants were married (n = 108, 70.6%). High
school graduates constituted the largest proportion (n
= 56, 36.6%), followed by university graduates (n =
44, 28.8%) (Table 1).

The CCU group had the highest mean global PSQI
score (7.5 £ 3.1), followed by the inpatient group
(5.6 £ 3.1) and the outpatient group (4.4 £ 1.9)
(Table 2). Comparison of global PSQI scores among
the groups showed a statistically significant
difference (Kruskal-Wallis H = 27.743, p < 0.001).
Bonferroni-adjusted post hoc analysis demonstrated
that the CCU group had significantly higher PSQI
scores than both the inpatient (p = 0.003) and
outpatient (p < 0.001) groups, whereas no significant
difference was observed between the inpatient and
outpatient groups (p = 0.166) (Table 3).

Regarding PSQI  subcomponents, statistically
significant differences were observed among the
groups for sleep latency (p < 0.001), sleep
disturbances (p < 0.001), use of sleeping medication
(p = 0.014), and daytime dysfunction (p = 0.006). In
contrast, no significant differences were found for
subjective sleep quality (p = 0.588), sleep duration (p
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= 0.176), or habitual sleep efficiency (p = 0.128)
(Table 2).

When sleep quality was categorized using the PSQI
global score cut-off (<5 indicating good sleep
quality), a significant difference was observed among
the groups (y* = 28.647, p < 0.001). Poor sleep
quality was most frequent in the CCU group,

whereas good sleep quality was most frequent in the
outpatient group. Specifically, 77.6% of CCU
patients were classified as having poor sleep quality,
while 75.5% of outpatients were classified as having
good sleep quality. The inpatient group showed a
more balanced distribution (Table 4).

A priori calculated
sample size
n=53 n=53 n=53
Coronary Care Unit Cardiology Outpatient Cardiology Inpatient
Group Group Group
n=4 n=2
Respondents excluded Respondents excluded
from analysis from analysis
N= 49 N=53 N=51
Eligible participants after Eligible participants after Eligible participants after
exclusions exclusions exclusions

Figure 1. Flow diagram of study participants

Table 1. Baseline characteristics of the study groups

Total Coronary Care Inpatient Outpatient
Characteristic (n=153) Unit Group Group Group Test P
(n=49) (n=51) (n=53)
Age 58.1+13.6 61.3+11.9* 62.8+11.32 50.6+14.1° 23.723  <0.001%
Female 59 (38.6) 22 (44.9) 17 (33.3) 20 (37.7) 1.434 0.488°
Gender
Male 94 (61.4) 27 (55.1) 34 (66.7) 33 (62.3)
Primary 33 (21.6) 6(12.2) 20 (39.2) 7(13.2) 38.327  <0.001°
Secondary 20 (13.1) 11 (22.4) 5(9.8) 4 (7.5)
Education status
High 56 (36.6) 26 (53.1) 16 (31.4) 14 (26.4)
University 44 (28.8) 6(12.2) 10 (19.6) 28 (52.8)
Married 108 (70.6) 36 (73.5) 35 (68.6) 37 (69.8) - 0.639f
Marital status Single 37 (24.2) 10 (20.4) 13 (25.5) 14 (26.4)
Widowed 8(5.2) 3(6.1) 3(5.9) 2(3.8)

* Data are presented as mean =+ standard deviation for continuous variables and as number (percentage) for categorical variables unless

otherwise specified.

T kw, Kruskal-Wallis; ¢, Chi-square; f, Fisher’s exact.

1 a,b: Groups with the same letter do not differ significantly, while groups with different letters show a statistically significant

difference (Bonferroni-adjusted).
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Table 2. Distribution of total PSQI scores and its subcomponents in patient groups

PSQI Subcomponent Total Coronary Care Inpatient Outpatient Test b
Unit Group Group Group

Subjective sleep quality 1.1+£0.7 1.2+0.9 1.1+£0.6 1.0+0.6 1.062  0.588%
Sleep latency 0.9+0.8 1.3£0.7° 0.8+0.8* 0.6£0.72 19.965 <0.001%Y
Sleep duration 0.4+0.6 0.4+0.7 0.5+0.6 0.3+0.4 3477 0.176%¥
Habitual sleep efficiency 0.5+0.8 0.7£0.9 0.6£0.9 0.4+0.7 4.104  0.128<
Sleep disturbances 1.0£0.7 1.340.7° 0.9+0.6* 0.8+0.6* 19.017  <0.001
Use of sleeping medication 0.6+£0.9 1.0+1.1° 0.6+£0.9% 0.4+0.7 8.560  0.014<
Daytime dysfunction 1.0£0.7 1.340.8° 0.9+0.7% 0.8+0.6 10.403  0.006Y
Global PSQI Score 5.8+£3.0 7.543.1° 5.6+£3.1% 4.4+1.9° 27.743  <0.001

* Data are presented as mean + SD unless otherwise specified.
+ KW indicates the Kruskal-Wallis test.
1 a,b: Groups with the same letter do not differ significantly, while groups with different letters show a statistically significant

difference (Bonferroni-adjusted).

Table 3. Comparison of global PSQI scores among patient groups

Patient Group n  MeantSD 95% CI Min-Max  Post-hoc (Bonferroni) Test p
Coronary Care Unit Group 49 7.543.1 6.6-8.4 2-15

Inpatient Group 51 5.6£3.1 4.7-6.4 2-15 }p=0.003

Outpatient Group 53 4.4+1.9 3.9-5.0 1-10 <0.001 27.743 <0.001%¥
Total 153 58+3.0  53-63 115 } p=0.166

* Data are presented as mean + SD unless otherwise specified.
T KW indicates the Kruskal-Wallis test.

Table 4. Distribution of Sleep Quality Status (Good vs. Poor) Based on PSQI Global Scores

. Coronary Care Inpatient Outpatient
Sleep Quality Total Unit Group Group Group Test P
Good SlI lit
P"S" A :;p Quality 76 (49.7%) 11 (22.4%) 25 (49.0%) 40 (75.5%)
;OO?S;E(%; Quality 28.647 <0.001°
.39 .69 2 1.09 13 (24.5%
(PSQI > 5) 77 (50.3%) 38 (77.6%) 6 (51.0%) 3 (24.5%)

* Data are presented as numbers (percentages) for categorical variables unless otherwise specified.
T c indicates the Chi-square test.

DISCUSSION findings suggest that poor sleep quality may

This study aimed to compare sleep quality and sleep represent a  common yet often overlooked

disturbances among patients in different cardiology comorbidity in cardiovascular disease.

care settings. Among individuals with cardiovascular Analysis of PSQI scores revealed significant
disease, significant differences in sleep quality were differences in sleep quality across the cardiology
observed across these settings. Impaired sleep quality subgroups. According to the established PSQI cut-off
was particularly evident among patients admitted to value (<5), the outpatient group was generally
the CCU, potentially reflecting the combined characterized by good sleep quality, whereas poorer
influence of disease burden, hospitalization-related sleep quality was observed in the inpatient and CCU
stress, and the complexity of medical treatment. Our groups. Although the difference between the
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inpatient and outpatient groups was not statistically
significant, the CCU group had significantly higher
PSQI scores than both other groups, indicating more
severe sleep disturbances in critically ill patients.
Consistent with our findings, Labrosciano et al. (17)
reported impaired sleep quality among cardiac
patients admitted to hospital-based care settings.
Likewise, Bhattacharya et al. (18) demonstrated that
patients  with exhibited
significantly poorer sleep quality than healthy
controls, as measured by the PSQI. Environmental
factors commonly present in hospital settings, such

cardiovascular disease

as elevated noise levels and continuous exposure to
artificial lighting, may contribute to the disruption of
normal sleep patterns in these populations.

In the present study, the overall mean global PSQI
score indicated a moderate level of sleep disturbance
across the study population. When examined by
clinical setting, the mean global PSQI score was
lowest among patients in the outpatient cardiology
clinic, higher among those hospitalized in the general
cardiology inpatient ward, and highest among
patients admitted to the CCU. This pattern suggests
that sleep quality may worsen with increasing
intensity of care. Notably, the PSQI score observed
in the CCU group was comparable to that reported by
Kiran and Gowthami (19), who found similarly high
levels of sleep disruption in patients hospitalized for
acute myocardial infarction. Likewise, the overall
mean PSQI score in our sample was similar to that
reported by Getahun et al. (20) in a cohort of cardiac
patients, suggesting that the general level of sleep
disturbance in our population is consistent with
previous findings in comparable patient groups.

study, PSQI subcomponents—
particularly sleep latency, use of sleep medication,
daytime dysfunction, and sleep disturbances—were

In our several

highest in the CCU group. Sleep latency and sleep
disturbances were significantly greater in the CCU
group than in both the inpatient and outpatient
groups. In addition, the use of sleep medication and
daytime dysfunction were also most pronounced in
the CCU group, with significant differences observed
particularly in comparison with the outpatient group.
Taken together, these findings suggest that patients in
the CCU experience greater impairment across
multiple dimensions of sleep. Supporting this
observation, previous research has shown that
patients admitted to CCUs are especially vulnerable
to circadian disruption and delayed sleep onset due to

a combination of clinical and environmental
stressors, including continuous monitoring, nighttime
interventions, artificial lighting, noise, and anxiety
related to illness (21-24). Moreover, previous studies
have reported increased use of hypnotic medications
in CCU settings, possibly reflecting a greater reliance
on pharmacological approaches to manage sleep
disturbances in these environments (25-27). Finally,
poor sleep quality in CCUs has been associated with
impaired cognitive performance, reduced quality of
life, and adverse cardiovascular outcomes (28,29).

This study is
investigations

among the limited number of
sleep quality

different cardiology care settings. The findings

comparing across
indicate that sleep quality is significantly poorer in
patients admitted to the CCU and that multiple
dimensions of sleep are affected in this group. This
impairment may be related not only to disease burden
but also to hospital-specific environmental stressors
and treatment-related factors. Given the association
of poor sleep quality with a broad range of adverse
outcomes, including cognitive impairment, reduced
quality of life,
systematic

and unfavorable cardiovascular

prognosis, evaluation of sleep in
cardiology practice may be of considerable clinical

importance.

This study has several limitations that should be
acknowledged. First, although the PSQI is a widely
validated and frequently used instrument, it primarily
assesses subjective sleep quality and does not
directly measure daytime sleepiness. The absence of
additional validated tools, such as the Epworth
Sleepiness Scale, limited a more comprehensive
evaluation of daytime sleep-related symptoms.
Second, potential confounding variables, including
age, sex, comorbidities, and medication use, were not
controlled for in the analysis, which may have
influenced the interpretation of sleep quality across
groups. In addition, all data were obtained through
self-report instruments, which may have introduced
recall bias or social desirability bias. The study was
conducted in a single secondary care center, which
may limit the generalizability of the findings to other
settings or populations. Participation was voluntary
and may therefore have introduced selection bias.
Furthermore, the cross-sectional design precludes
any causal inferences regarding the relationship
between clinical setting and sleep quality. In
addition, baseline sleep quality before hospitalization
was not available. Since the PSQI evaluates sleep
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quality over the previous month, it was not possible
to distinguish whether poor sleep quality was
primarily attributable to hospitalization, disease
severity, or pre-existing sleep-related problems.
Furthermore, = undiagnosed  sleep  disorders,
particularly obstructive sleep apnea, could not be
excluded. Variables such as body mass index and
neck circumference were not available and therefore
could not be evaluated. Environmental factors such
as noise, lighting conditions, and nighttime care
interventions were not systematically measured,
although they may have contributed to sleep
disturbances in hospitalized patients. Finally, the
planned sample size could not be fully achieved
because some patients were excluded according to
the predefined criteria and additional recruitment was
not possible after closure of the coronary care unit
during the study period, which may have slightly
reduced the statistical power of the study.

CONCLUSION

This study demonstrated significant differences in
sleep quality across cardiology care settings, with the
most pronounced impairment observed in the CCU
group. These findings suggest that both disease
severity and hospital-related environmental stressors
may contribute to poorer sleep quality in cardiac
The sleep,
especially in intensive care settings, underscores the

patients. high prevalence of poor
need for routine sleep assessment and targeted
interventions in cardiology practice. Given the
potential implications of sleep disturbance for
recovery, psychological well-being, and
cardiovascular prognosis, greater attention to sleep-
approaches, particularly
pharmacological and environmental modifications,

focused non-

may be warranted in patient care protocols.
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