Function & Disability Journal
l' 2021, Volume 4

Research Paper:
Relationship Between

A

< o 7
a’ a . ; =
W, :. l&& . '2/3:%

Physiological ~ Factors, @ m

Emotional Status and Daily Activities With Sleep o
Quality in Spinal Cord Injury

Nasim Joudi' @, *Mehdi Alizadeh Zarei'

, Malahat Akbarfhimi'

1. Department of Occupational Therapy, School of Rehabilitation Sciences, Iran University of Medical Sciences, Tehran, Iran.

*This work has been published
under CC BY-NC-SA 4.0 license.

Article info:

Received: 25 Feb 2021
Accepted: 24 May 2021
Available Online: 07 Aug 2021

Funding

This study was supported by the
Iran Universality of Medical
Sciences.

Conflict of interest

The authors declared no conflict
of interest.

ABSTRACT

Background and Objectives: Generally, spinal cord injuries can lead to functional limitations
and restrict participation in different areas of occupations. One of the areas of occupations that
are less considered is rest and sleep. The aim of this study was to investigate the relationships
between physiological, emotional status and daily activities, and sleep quality in patients with
spinal cord injury.

Methods: The present study was a cross-sectional analytical study that was conducted in 2019-
2020. The statistical population of this study was patients with spinal cord injury referring to the
occupational therapy clinics in Tehran and Karaj as well as hospitalized patients and daily patients
referring to the Kahrizak care unit in Alborz province. The sample size was considered 100 spinal
cord injury patients who were randomly selected. Data were collected using Pittsburgh Sleep
Quality Questionnaire, STOP-BANG Respiratory Apnea Probability Questionnaire, Beck Anxiety
and Depression Questionnaire, Pain Scale, and Barthel Questionnaire.

Results: The results showed that there was a significant relationship between the risk factors of
respiratory apnea, anxiety, depression, pain, the time elapsed after the accident and functional
mobility, and sleep quality (P<0.05).

Conclusion: Sleep quality in patients with spinal cord injury is low and is significantly associated
with factors, such as the likelihood of respiratory apnea, pain, mood factors anxiety and depression,
muscle tone, functional mobility, and independence in daily activities
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f What is “already known” in this topic:

mood disorders can affect on it.

—» What this article adds:

Patient with spinal cord injury involved with poor quality of sleep and some factors such as respiratory problems,

Quality of sleep has significant relationship with physiological, emotional factors and activities of daily living.

Introduction

he spine is the main part of human ossi-

fication in the upper torso, divided into

cervical, thoracic, lumbar, sacral, and coc-

cyx parts. One of the main functions of the

spine is to support the whole body and the
vital structures of the body, such as nerves and the spinal
cord that are located inside it. The spinal cord, which is
located inside the spine, is one of the main components
of the central nervous system of vertebrates, which is
responsible for transmitting sensory and motional mes-
sages between the brain and other parts of the body [1].
This organ is one of the most sensitive parts of the central
nervous system [2], and damage to it is one of the com-
mon neurological [3] and the biggest problems related to
people’s health [4, 5]. The number of people with spinal
cord injury in the United States is currently estimated to
be 294,000, ranging from 250,000 to 368,000. Evidence
suggests that there are about 70,000 to 90,000 patients
with spinal cord injury in Iran [4]. The age of patients with
spinal cord injury has increased from 29 to 43 years from
1972, and 78% of new cases are men [6].

Causes of spinal cord injury include injuries from acci-
dents and motor vehicles, falling or being hit by an object,
interpersonal fights, and sports injuries, which together
account for 93% of the causes of spinal cord injury. Other
causes, such as spinal cord injuries due to non-traumatic
factors, such as spinal canal stenosis, spinal tumors, isch-
emia, infection, and myelitis account for about 7% [7].
Spinal cord injuries have far-reaching physical and psy-
chological consequences in people’s lives [8], and gen-
erally affect the quality of life [9-11], and lead to severe
functional limitations [12]. They can also disrupt a pa-
tient’s participation in social activities as well as the pa-
tient’s skills and job opportunities because they alter the
routine occupational performance of individuals [13] and
create challenges for those involved [14].

In general, all areas of a person’s occupational perfor-
mance are exposed to damage after developing spinal
cord injury. Among areas of occupation that are less
considered, sleep and rest can be mentioned [15]. Sleep
problems and the resulting stress cause disruption and
imbalance in a person’s life [16]. Sleep is a reversible
state that refers to varying degrees of sensory unrespon-
siveness and behavioral immobility [17]. Inadequate
sleep is a condition, in which a person’s alertness, func-
tion, and health are affected due to poor sleep or inter-
mittent sleep [18]. Sleep is one of the most influential
factors affecting emotions and feelings, which is one of
the basic physiological needs of the body [19] and has a
significant impact on individuals’ daily functioning [20].
Sleep also affects the immune system response [21] and
helps to rejuvenate the mind and physiological capacity
and is necessary to accept new roles [22, 23].

Various studies have examined the prevalence of sleep
disorders in patients with spinal cord injury. Sedghi et
al. in 2018 studied 100 patients with spinal cord injury
and showed that sleep disorders have a high prevalence
(100%) in patients with spinal cord injury [21]. Also, a
study was conducted in the United States in 2017 on 180
participants with spinal cord injuries and showed that poor
sleep quality is highly prevalent in this population [24].

If a person does not get enough sleep, he cannot expect
good performance during the day [25]. The quality of life
and activity of people during waking hours is greatly af-
fected by the quality of sleep [21-27]. Therefore, having
adequate and high-quality sleep is one of the most influ-
ential factors on the quality of life in people with spinal
cord injury [28-30]. There are several factors affecting
sleep quality. Previous studies have more or less exam-
ined some factors related to sleep quality; some studies
have examined the effect of respiratory apnea on sleep
quality [29]. The effect of mood factors and pain has also
been studied on sleep quality [31]. Some studies have
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also suggested the possibility of effects of some factors,
such as muscle spasms [11] and medications that need
further studies [29].

Given the above issues and the importance of addressing
sleep quality and the fact that few comprehensive studies
have been done so far on factors affecting sleep quality
in a focused study, this research was designed to better
understand the predictors and controllers of sleep quality,
and in a comprehensive study, review the factors related
to sleep quality so that therapists working in this field can
know the needs of this group of people with more aware-
ness and provide more effective clinical services. There-
fore, the aim of this study was to investigate the factors
affecting sleep quality in patients with spinal cord injury.

Materials and Methods

A cross-sectional analytical study was conducted in
2019-2020. The statistical population consisted of pa-
tients with spinal cord injury referring to occupational
therapy clinics in Tehran and Karaj and hospitalized
patients and people referring to Kahrizak sanatorium in
Alborz province. The study sample included 100 spinal
cord injured patients who were randomly selected. Of
these patients, 72 were men and 28 were women, with
a duration of 6 months to more than 2 years from the
time of their spinal cord injury, which was confirmed
by a neurologist. Inclusion criteria included informed
consent to participate in the study, spinal cord injury, the
age of over 18 years, determining the neurological level
of the injury by a specialist physician using paraclinical
findings, having no disease associated with the nervous
system, and no retardation and mental problems.

Exclusion criteria included a person’s lack of interest to
participate in the study. In order to carry out the research
steps, after receiving the ethics code from the ethics com-
mittee of the Faculty of Rehabilitation of Iran University
of Medical Sciences and finding the study sample, full
explanations were provided to the participants about the
research process. After receiving the informed consent,
data were collected using the demographic information
questionnaire, sleep quality questionnaire, respiratory
apnea risk assessment questionnaire, and mood disor-
ders questionnaire. The researcher helped the patients
while filling in the questionnaires and answered their
questions. Also, to prevent the participants from getting
tired, some 10-minute breaks were considered for the
participants after filling in each questionnaire.

The research tools included the Pittsburgh Sleep Qual-
ity Questionnaire consisting of 18 questions and seven

2021, Volume 4

subscales, involving mental sleep quality, sleep delay,
sleep duration, sleep efficiency, sleep disorder, sleeping
pills, and daily dysfunction [32]. This questionnaire is
the most reliable tool for assessing the mental quality
of sleep in the past month, which is a self-reported tool
measuring sleep habits. Each question is scored from
0 to 3, which gives a score range of 0 to 21 for seven
components. Montelongo et al. obtained a sensitivity of
89.6% and a specificity of 8§6.5% for it [33]. The validity
of this questionnaire for the Iranian population was con-
firmed by Farrahi et al., and the sensitivity was obtained
100% and the specificity was 93%, and Cronbach’s al-
pha was 0.89 [34].

The standard STOP-BANG questionnaire was designed
to assess the risk of obstructive sleep apnea and has high
sensitivity and specificity. Its sensitivity, which in com-
parison with polysomnography, for mild, moderate, and
severe hypopnea apnea is 91.7, 91.6, and 98% and its
characteristics are 0.805, 0.779, and 0.755, respectively.
The validity of this questionnaire, to determine the risk
of Obstructive Sleep Apnea (OSA), has been evaluated
and confirmed in epidemiological studies [35, 36]. In this
questionnaire, four questions considered snoring, fatigue,
and drowsiness during the day, sleep apnea and high
blood pressure with yes/no answers, and four parameters
of being over 50 years of age, being a man, neck circum-
ference more than 43 cm in men and more than 41 cm in
women, Body Mass Index (BMI) greater than or equal to
35 kg/m? were obtained with a yes/no answers. Positive
answers to zero to two questions show a low risk of OSA.
three to four positive answers are considered an average
risk of developing OSA; five to eight positive answers
indicate high risk. The high-risk group also involved sub-
jects whose number of positive responses was equal to or
more than two plus being male, BMI more than 35 kg/
m?, or neck circumference more than 43 in men and more
than 41 cm in women [37].

Beck Anxiety Inventory (BAI) and Beck Depression
Inventory (BDI) were used to collect mood data. The
BIA Questionnaire was designed in 1988 by Beck et al.
to measure anxiety and consisted of 21 items with four
options to choose from for each item. Every expression
reflects one symptom of anxiety that is usually experi-
enced by people who are clinically anxious or who are in
a state of anxiety. Psychometric properties of BAI were
measured in the age and gender classes of the Iranian
population. The test results had decent validity, reli-
ability, and internal consistency with Cronbach’s alpha
of 0.92 [38]. BDI was published in 1987 by Beck et al.
The test consists of a total of 21 items related to different
symptoms that subjects must answer on a 4-point scale
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from zero to 3. Cronbach’s alpha of this questionnaire is
estimated to be 0.91; the split-half correlation coefficient
is 0.89; the two-week retest coefficient is 0.94, and the
correlation coefficient with the first edition is estimated
to be 0.93 [39]. Data were analyzed using SPSS v. 22
software and statistical, descriptive, and inferential tests.

Table 1. Demographic information of participants
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Results

Most of the subjects were male (72%) and ranged in age
from 30 to 40. Also, 70% were living at home with their
families and 64% of them were unemployed.

Table 1 shows that 72% of the participants were male
and 28% were female. Also, 32% had injuries in the cer-
vical region, 58% in the thoracic region, and 10% in the
lumbar region. The chart below shows the time elapsed
after injury in the participants, indicating that the period
elapsed after injury in 78% of participants was more than 2

Index No. (%)
Male 72 (72.0)
Gender

Female 28 (28.0)

18-20 years 7 (7.0)
20-30 years 42 (42.0)

Age
30-40 years 31(31.0)
40-50 years 20 (20.0)
Cervical 32 (32.0)
Level of lesion Thoracic 58 (58.0)
Lumbar 10 (10.0)
Home 70 (70.0)
Place of living

Sanatorium 30(30.0)
Not taking medication 33 (33.0)

Hypertension 8(8.0)

Analgesic 4(4.0)
Anti-spasm 24 (24.0)

Medications

Anti-spasm and anti-hypertension 4(4.0)
Anti-spasm and pain-killer 18 (18.0)

Pain-killer and anti-hypertension 7 (7.0)

All three types 2(2.0)
Employed 36 (36.0)

Job status
Unemployed 64 (64.0)
Major 82 (82.0)
Injury status

Minor 18 (18.0)

“Given that the sample size was 100, the absolute and relative frequencies are the same.

Joudi N, et al. Sleep Quality in Spinal Cord Injury. Func Disabil J. 2021; 4:E30.
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Figure 1. Bar chart showing the time elapsed after injury in participants

years, 16% reported 1 to 2 years, 4% of cases reported 6 to
12 months, and 2% reported less than 6 months (Figure 1).

Table 2 reveals that there was a significant relation-
ship between mood disorders (anxiety and depression),
the likelihood of respiratory apnea, pain and Activities of
Daily Living (ADL) score, and sleep quality. The nega-
tive correlation coefficient of the ADL indicates that the
higher the level of independence in the individual, the
better the quality of sleep (i.e., the lower the PSQI test
score) and in Table 3 shows the mean and standard devia-
tion of sleep quality scores and its components in patients
with spinal cord injury. Table 4 indicates no significant
relationship observed between sleep and muscle tone.
Table 5 indicates that there was a significant relationship

between functional mobility and sleep quality.

Discussion

The aim of this study was to evaluate the factors affect-
ing sleep quality in patients with spinal cord injury. Ac-
cording to the results, sleep quality was poor in 66% of

participants, which means that 66% of participants in the
Pittsburgh questionnaire reported a score higher than 5,
which is consistent with the study by Sedghi et al. [21].
It is also in line with other studies on sleep quality in pa-
tients with systolic heart disease, chemical warfare vic-
tims, patients with spinal cord injury, and patients with
stroke. In addition, the results showed that the overall
quality of sleep in women is lower than in men (Pitts-
burgh questionnaire’s score is higher in the female popu-
lation). This difference can be due to the higher level of
activity of men during the day than women. The results
also showed that the quality of sleep in patients living in
sanatoriums and care centers is lower than people liv-
ing in their own homes. This can be due to the factors,
such as being in the same room with other patients or
the noises that are made during the night by the staff of
the center or other patients. Also, the quality of sleep in
the group of patients with spinal cord injuries was lower
than the other two groups. This can be due to more sen-
sory and motor limitations of these people, which causes
poor quality and interrupted sleep in them.

Table 2. Correlation between sleep quality and pain, probability of apnea, depression, anxiety

Dependent Variable Independent Variable

The Correlation Coefficient

Significance Level

Beck score

STOP BANG

Sleep quality Beck Anxiety
Barthel

Analog pain

0.565 <0.001
0.505 <0.001
0.413 <0.001
-0.471 <0.001
0.316 <0.01
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Table 3. Mean and standard deviation of sleep quality scores and its components in patients with spinal cord injury (n=100)

Variables Mean1SD
Mental quality of sleep 1.87+2.99
Delay in falling asleep 1.29+0.92
Duration of sleep 1.23+1.03
Sleep efficiency 1.060.88
Sleep disorders 1.40+0.88
Taking sleeping pills 0.45+0.89
Dysfunction in daily affairs 0.82+0.82
Total score of sleep quality 8.15+4.42
Possibility of respiratory apnea 3.93+2.26
Depression score 20.21+11.09
Anxiety score 15.36+£13.40
The level of pain 4.3242.99
Barthel Score (Activities of Daily Living (ADL)) 52.061+23.77
Table 4. Evaluation of the relationship between muscle tone and sleep quality in patients
Sleep Quality
Tone
Kendall’s Tau_b Significance
Upper limb muscle tone 64.903 >0.01

Lower limb muscle tone

20.01

There was also a significant relationship between
physiological factors, such as the likelihood of respi-
ratory apnea, pain, and muscle tone, and sleep quality
(P<0.01), i.e. the higher the risk of respiratory apnea,
pain, and muscle tone, the higher the PSQI score, which
means the low quality (the higher the PSQI score, the
lower the quality of sleep). These results are consistent
with a study in Chicago carried out in 2016 [40]. Also, a
Study conducted in 2021 by Allesio Conti entitled “The
relationship between sleep quality and participation in

people with spinal cord injury” showed that sleep quality
is poor in these people [41].

The results also showed a significant relationship be-
tween emotional factors, i.e. anxiety and depression
scores, and the quality of sleep (P<0.001); this means
that the more a person suffers from emotional disorders,
the lower is his quality of sleep. our results are in line
with those reported by January et al [26]. Also, in an-
other study conducted by Aydin Tugba et al. in 2020,

Table 5. Investigating the relationship between functional mobility and sleep quality

Sleep Quality

Component if Function

Kendall’s Tau_b

Significance

Functional mobility

<0.001

Joudi N, et al. Sleep Quality in Spinal Cord Injury. Func Disabil J. 2021; 4:E30.
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the quality of sleep in spinal cord injury patients was as-
sessed using the PSQI tool. They reported a significant
relationship between sleep quality and mood changes,
such as associative depression [42].

There was a significant relationship between ADL,
which indicates the degree of independence in daily life
activities, and sleep quality score (P<0.001). Consider-
ing the negative coefficient of correlation, the higher
a person has functional independence, the lower is the
PSQI score, resulting in a higher quality of sleep, which
indicates its importance in people’s lives. There was
also no significant relationship between muscle tone and
sleep quality (P>0.05). This means that muscle spasm
and tone had no effect on participants’ sleep quality,
which was not consistent with a study by Andresen et
al. in 2016 [11]. There was also a significant relationship
between functional mobility and sleep quality (P<0.05), in-
dicating the effect of the type of means of mobility on the
quality of sleep.

Conclusion

The quality of sleep in patients with spinal cord injury
is low and is significantly associated with factors, such
as the likelihood of respiratory apnea, pain, mood factors
of anxiety and depression, muscle tone, functional mo-
bility, and the degree of independence in daily activities.
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