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Abstract
Background Adequate sleep quality is required for maintaining the mental and physical health for
patients in critical care units (CCUs). Aim: This study aimed to evaluate the association between
sleep disturbance and physiological parameters in critically ill patients. Study design and Methods:
A descriptive exploratory study was conducted on purposive sample of 100 critically ill patients in a
mixed critical care unit at Assiut University Main Hospital, Egypt. The sleep quality and quantity of
each previous night were assessed by using ST Mary’s Hospital Sleep questionnaires which was
completed every day in the morning between 7 AM and 9 AM for four consecutive days (the 1st day
of admission to CCU concerning the first night of sleep in the CCU and 3 consecutive days). Pulse,
respiration, and mean arterial blood pressure were evaluated every two hours daily for four days.
Results: The majority of the study sample (98%) complaining from moderated sleep disturbance,
which is positively correlated with physiological parameters (heart rate, mean arterial blood
pressure and respiration). Conclusion: Poor sleep quality causes significant changes in heart rate,
mean arterial blood pressure and respiration among patients in CCUs. Recommendations: These
findings suggest the need to educate nurses in critical care units on how to assess sleep and to take
measures to maintain adequate sleep and then added these to routine care of patients in CCUs.
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Introduction

Critically ill patient especially patients
are usually complaining from sleep
disturbances in the form of sleep fragmentation
and shallow sleep in rapid eye movement stage
(Kamdar et al, 2012; Pisani et al, 2015;
Devlin et al, 2018; Khalil et al, 2019).
Several factors associated with sleep
disturbances for these patients, such as non-
circadian light, noise from health care team,
monitoring machines and discomfort result
from invasive assessment techniques (Nicola´ s
et al., 2008; Matthews, 2011; Aitken et al.,
2017; Telias and Wilcox, 2019; Honarmand
et al, 2020; Miranda-Ackerman et al, 2020).
In additional to, cardiovascular, respiratory,
endocrine, renal, and neurological diseases
have been associated with a variety of
symptoms that interfere with onset and
maintenance of sleep quality (Gay, 2010;
Pisani et al., 2015; Drouot and Quentin,
2016; Rittayamai et al., 2016; Kimia et al,
2020).

Sleep disturbance may have several
adverse effects on the physiological and
psychological function such as cardiovascular,
respiratory and immune problems, post-
traumatic stress disorder, anxiety, and
decreased quality of life, which can lead to
increased mortality. The multitude of systems
that react to sleep disturbance suggest effects
beyond the central nervous system and include
the total body functioning (Bourne et al, 2007;
Beltrami et al, 2015; Finan et al., 2015;
Medrzycka-Dabrowska et al, 2018;
Chaudhary et al, 2020).

Sleep disturbance have negative effects
on the cardiovascular functions due to the
activation of the sympathetic nervous system
and the release of adrenaline and noradrenaline.
The release of adrenaline and noradrenaline
increases blood pressure, pulse, myocardial
demand to oxygen, and cardiac dysrhythmia.
These factors can exacerbate myocardial
ischemia and result in recurrent heart attacks.
Sleep deprivation, for several nights, stimulates
the release of inflammatory cytokines that
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associated with atherosclerosis, hypertension,
and acute coronary artery syndrome.
(Behrozifar et al, 2007& Mullington et al,
2009; Honarmand et al, 2020). Sleep
disturbance affect on respiratory system
function such as, increases oxygen
consumption and carbon dioxide production,
hypoventilation, reduces forced vital capacity
and maximal inspiratory pressure (Hoey et al.,
2014; Kim et al, 2015; Medic et al, 2017).

Several methods used to assess sleep in
the CCU, nurse observation and
polysomnography. Polysomnography is
intrusive and technically difficult, and
interpretation is uncertain using conventional
scoring (Drouot et al., 2012; Watson et al.,
2013; Menear et al., 2017). Therefore,
subjective nursing assessment of sleep is
recognized as a practical alternative for the
assessment of sleep quality. Structured
interviews, questionnaires, or rating scales may
be used to assess patient-reported sleep quality
or quantity for patients who are capable of self-
reporting (Storti et al., 2015; Ritmala-
Castren et al., 2016).

The ST Mary’s Hospital Sleep
Questionnaire (SMHSQ) is a reliable
systematic sleep questionnaire has been
devised for assessing the previous night's sleep
of a patient and has been designed for repeated
use (Ellis et al., 1981& Leigh et al., 1988).
Critical care nurses play an important role in
promotion of sleep for critically ill patients
include an understanding of sleep cycles,
different causes of sleep disturbance and
objective or subjective methods of sleep
assessment (Aitken et al., 2017; Herscher et
al, 2021).

Significance of the study

Sleep disturbance is known to have an
adverse effect on all physiological systems;
leading to abnormal emotional processing,
reduced immune function, delayed wound
healing and an increased risk of hypertension,
heart attack, hypoxia , hypercapnia and stroke
(Wu and Sun, 2017; Astin et al, 2020).
Critical care nurses in CCUs concentrate their
care on cardiac monitoring and maintaining
adequate oxygenation rather than maintaining
sleep quality and quantity. Sleep quality is
typically underreported by members of the

health care team despite being an important
factor contributing to optimal health and
wellness. On the other hand, there is limited
evidence on the relationship between the sleep
disturbance and physiological parameters
among patients in CCUs in our country.
Therefore, this study aimed to evaluate the
association between sleep disturbance and
physiological parameters in critically ill
patients.

Operational definition:

Sleep disturbance: Is defined as
insufficient duration or quality of sleep which
measured in this study by the ST Mary’s
Hospital Sleep Questionnaire (SMHSQ).

Physiological parameters: Physiological
parameters, such as heart rate, blood pressure,
and respiratory rate.

Aim of the study

To evaluate association between sleep
disturbance and physiological parameters in
critically ill patients.

Research question

Does sleep disturbance affect on
physiological parameters of patients in CCU?

Research design and setting: A
descriptive exploratory study was conducted
from August 2019 to January 2020 in a mixed
critical care unit at Assiut University Main
Hospital, with 4 rooms for 16 patients. Critical
care unit receive patients with different
diseases; cardiovascular, respiratory, renal and
endocrine. Curtains are used between the
patients.

Sampling: A purposive sample of 100
critically ill patients was selected for the
present study. The sample size was calculated
using the Epidemiology Information 2000
statistical software. The calculation was done
using the expected frequencies of critical care
units from previous studies using 95%
confidence interval, 80% power of the study,
95% prevalence of the critically ill patient, and
worst acceptable result 5%. The sample size
calculated according to the above criteria was
100 critically ill patients. However, 115
critically ill patients from both genders within
age 18-60 years were attempted in this research
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work to avoid the non-response rate. Fifteen
patients were not enrolled in the final statistical
analysis of data; five of them died in second
day of admission and ten discharged before
completion of sleep quality assessment.
Unconscious patients, patients with known or
suspected pre-existing sleep disorder and
mentally ill patients were excluded from this
study.

Tools: Two tools were used in this study.

Tool one: Physiological parameters'
assessment tool: this tool developed by the
researchers after reviewing of the related
literatures (Mullington et al, 2009; Schiza et
al, 2012; Aitken et al, 2017; Medic et al,
2017) to collect data related to patients'
characteristics and to assess physiological
parameters of the studied patients. This tool
consisted of two parts. Part one: Patients'
medical characteristic: This part included
patient’s age, sex, patient's diagnosis, past
medical history and history of previous
admission to CCUs. Part two: This part used
to assess physiological parameters included
pulse, mean arterial blood pressure, and
respiration.

Tool two: ST Mary’s Hospital Sleep
Questionnaire (SMHSQ): This questionnaire
adapted by the researchers in this study. ST
Mary’s Hospital Sleep Questionnaire involved
fourteen questions (both Likert type and open-
ended type questions) for evaluating the sleep
quantity and sleep quality of an individual's
previous night's sleep (Ellis et al., 1981; Leigh
et al., 1988).

In this study, the researchers modified
the first four open-ended questions to closed-
ended questions. Four chooses of answer for
the 1stand 2ndquestions while three chooses of
answer for 3rdand 4thquestions.

There is not standardized scoring system
for this questionnaire. In this study, the
SMHSQ questionnaire was scored depended on
experts, opinion. This questionnaire divided to
two sections; section one illustrated in
questions (1,2,3,4,7,8and14) and presented
sleep quantity while section two illustrated in
questions (5,6,9,10,11,12, and13) and
presented sleep quality. Scores are between 6
and 38 which reflected section two of this

questionnaire. A score from 6 to 16 was
defined as a severe sleep disturbance; a score
from 17 to 27 was defined as a moderate sleep
disturbance; and a score from 28 to 38 was
defined as a slight sleep disturbance.

Data collection:

 Firstly, the researchers reviewed the
national and international related literature
related to the topic of the study. This was
using textbooks, scientific journals and
internet search. This assisted in the
preparation of the first assessment tool and
in the write-up of the literature review.
While the second tool was adapted from
(Ellis et al., 1981& Leigh et al., 1988).
The SMHSQ questionnaire was translated
from English into Arabic following the
forward and backward translation
technique.

 Content validity: the two assessment tools
were presented to five panels of experts in
critical care medicine and nursing science
to assess face and content validation. This
included two professors from critical care
medicine department and three professors
from different scientific departments from
Faculty of Nursing- Assiut University.
They reviewed the two assessment tools for
relevance, comprehensiveness, clarity, and
applicability, and some modifications were
done according to their opinions. The
content validity index was 88% for tool 1,
and 87% for tool II.

 Tool reliability: Reliability of the two
assessment tools were evaluated through
assessing their internal consistency and
stability measured by Cronbach's alpha
coefficient (r = 0.834 & 0.831 respectively).

 Ethical considerations: The study was
approved by Faculty Research Ethics
Committee and by the responsible hospital
authorities. After explanation the purpose
of the study, each patient given written
consent before their participation in the
study, confidentiality and anonymity
assured. Patients were assured that he can
withdraw from the study at any time
without any rational.

 Pilot study: A pilot study was conducted; it
was done on ten percentage of the study
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sample (10 patients) before beginning data
collection to evaluate the feasibility and
applicability of the tools. The necessary
modification depended on pilot study was
done so patients who participated in the
pilot study were excluded from the study
sample.

 Once ethical permissions were obtained,
and the assessment tools were finalized.
The researchers assessed each patient from
the first day of admission and record patient
demographic and clinical data before any
data collection by taking this information
from his/her tools.

 Physiological parameters: The
physiological parameters (pulse, respiration,
and mean arterial blood pressure) were
recorded from bedside cardiac monitors for
each patient every two hours daily for four
consecutive days.

 The sleep quality and quantity: The
researcher was present to CCU every day in
the morning between 7 AM and 9 AM to
assess patient sleep of each previous night
by using ST Mary’s Hospital Sleep
questionnaires. Data was completed for 4
days (the 1st day of admission to CCU
concerning the first night of sleep in the
CCU and 3 consecutive days). The filling
of the questionnaires took about 15-20
minutes.

Statistical analysis:

 SPSS Statistics (Version 22) were used for
statistical analyses. Descriptive statistics
were used, including means and standard
deviations for continuous data and
frequencies for categorical data. Qualitative
variables were compared using chi-square
test to determine significance.

 The critical value of the test's “P” was
considered statistically significant when P
less than 0.05.

 Pearson correlation was used to compare
between sleep quality score and pulse,
respiration and mean arterial blood pressure.

Results

Table [1] represents that one hundred
critically ill patients participated in this study.

They were, on average (51.8±6.62) years old,
(64%) were diagnosed with cardiovascular
diseases and (25 %) of them had history of
hypertension and diabetes. This is the first time
of admission to CCU for 80 % of study sample.

Figure [1]: illustrates that more than half
of study sample (63 %) were male.

Table [2] illustrates that there is gradual
improvement in the mean duration of study
sample night sleep from the 1st to 4th night after
admission (1.12±1.03&4.33±1.43) respectively.

Figure [2]: reveals that more than two
thirds of the studied patients (73%)
complaining from moderate sleep disturbance
in the first night of hospitalization in
comparison with (95%) in the fourth night of
hospitalization. On the other hand, (27 %) of
them complaining from sever sleep disturbance
in the first night of hospitalization and this
percentage decline to (5%) in the fourth night
of hospitalization.

Table [3]: shows that the majority of the
study sample (98%) complaining from
moderated sleep disturbance, which is
positively correlated with physiological
parameters (heart rate, mean arterial blood
pressure and respiration)

Table [4]: shows that more than two
thirds (79.6%) from studied patients
complaining from moderate sleep disturbance
did not have history of admission to CCU with
no statistically significant relationship.
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Table [1]: Frequency distribution of the studied patient's characteristics (n=100)
Patient's characteristics No %

Age
 Less than 40 5 5.0
 40: ≤ 50 years 22 22.0
 50: 60 years 73 73.0

Mean± SD 51.8±6.62
Medical diagnosis

 Cardiovascular diseases 64 64.0
 Respiratory diseases 25 25.0
 Other 11 11.0

Chronic diseases
 No 38 38.0
 Hypertension 32 32.0
 Diabetes mellitus 5 5.0
 Hypertension + Diabetes mellitus 25 25.0

History of previous admission to critical care unit
 No 80 80.0
 Yes 20 20.0

Figure [1]: Percentage distribution of studied patients in relation to gender

Table [2]: Duration of sleep among the studied patients

Item 1st night 2nd night 3rd night 4th night

Duration of night sleep 1.12±1.03 3.27±1.71 3.97±1.38 4.33±1.43
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Figure [2]: Sleep quality score among the studied patients

Table [3]: Correlation between sleep quality score and physiological parameters

P-valueR

Sleep quality

Variable Moderate sleep disturbanceSevere sleep
disturbance

%No%No
Heart rat

0.017**0.173

65.3640.00 90: <100
18.418100.02 100: < 110
16.3160.00 110 or more

Mean arterial blood pressure

0.007**0.25479.6780.00 70: < 100
20.420100.02 100 or more

Respiration

0.001**0.34961.260100.02 16:< 20
38.8380.00 20 or more

Table [4]: Relation between sleep quality scale and history of previous admission to critical care
unit

P-value

Sleep quality

Variable Moderate sleep
disorder

Severe sleep
disorder

%No%No
History of previous admission to critical care unit

.47579.678100.02 No
20.4200.00 Yes

Discussion

The noisy environment, disease severity
and medications are the main causes of sleep
disturbance among critically ill patients. Sleep
disturbance has several adverse effects on
physical and psychological functions (Li et al.,
2011; Salandin et al., 2011; Aitken et al.,
2017). More than two thirds of the study
sample, their age ranged between 50 to 60

years old and more half of them were males.
This can be related to that the aging and elderly
population is particularly susceptible to
cardiovascular and respiratory diseases. This
agrees with Ritmala-Castren et al., (2014)
who documented that the study sample age
ranged between 59± 14 years old and 63 % of
them were males. Also, the study conducted by
Shinde and Anjum, (2014) reported that age,
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gender, socio-economic status, and education
level affect sleep quality. These findings are
supported by Abd El Khalik et al., (2020) who
reported that the majority of the study groups
were male.

The highest percentage of the participants
in the study was diagnosed with cardiovascular
diseases. This can be attributed that
cardiovascular can negatively affect on sleep
quality. This might be due to beta blockers
used in management of several cardiovascular
diseases are correlated with sleep disturbance.
Beta blockers reduce the production of
melatonin which assists in maintaining sleep
quality. Serious consequences of sleep
disturbance are as the release of inflammatory
substances, increasing blood pressure and
exacerbation of myocardial ischemia. In this
respect Menear et al., (2017) reported that less
than quadrant of studied patient, were
complaining from cardiovascular diseases.

According to this study, it is the first time
of admission to CCU for more than two thirds
of the study sample who experienced moderate
sleep disorders. It can be attributed to
physiological and psychological stress
associated with admission to CCU reduces
sleep quality. In the study of Daneshmandi et
al., (2012) which was conducted on 60 patients,
it was documented that is the first time of
admission for more than half of the study
sample and stress resulted from admission to
CCU might be the reason for the lack in the
sleep quality. Another study conducted by
Magdy et al., (2019) documented that more
than two thirds of the studied patients had first
time admission to the respiratory intensive care
unit.

Subjective assessment of the study sample
sleep revealed that the majority of the studied
patients complaining from moderate sleep
disturbance, which positively correlated with
their heart rate and mean arterial blood pressure.
This can be attributed to frequent sleep
disruption caused a greater effect on the
cardiovascular activity. These findings are
supported by Sauvet et al., (2010) who
reported that sleep disturbance stimulate
sympathetic tone, resulting in increasing blood
pressure, heart rate and increased risk of acute
myocardial infarction.

The study findings also revealed a
positive significant correlation between sleep
quality score and respiratory rate. This result is
in accordance with a study conducted by
Kamdar et al., (2012) who reported that sleep
deprivation have shown significantly increased
respiratory muscle fatigue and respiratory rate.

Limitation of the study

The sample recruitment was depended on
a convenience non-random sampling and the
sample was small which could affect the study
findings.

Conclusion

Subjective assessment of sleep for
patients in critical care unit documented that
their sleep was poor quality. Poor sleep quality
causes significant changes in heart rate, mean
arterial blood pressure and respiration.

Recommendations

 These findings suggest the need to educate
nurses in CCU on how to assess sleep and
measures to maintain adequate sleep and
then added these to routine care of patients
in CCUs.

 The study can be replicated on a large
sample there by results can be generalized.

 Further researches are recommended to
develop standardized nursing intervention
for critically ill patients to improve their
sleep quality and quantity.
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