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Abstract

Background: Sickle Cell Disease (SCD) is a group of
inherited autosomal recessive hemolytic disorders. Sickle cell
disease causes poor sleep quality that affect disease course.
So it was important to assess causes of sleep disturbance
among these children which in turn will improve children
with SCD health outcomes and quality of life.

Aim of the Study: To assess factors causing sleep distur-
bances among school age children with SCD.

Patients and Methods: A purposive sample of 50 children
who had SCD and attend the outpatient clinic of hematology
for follow-up and eligible for inclusion criteria.

Tool of Data Collection: These were 4 tools which utilized
which were personal characteristics and medical history sheet,
knowledge assessment questionnaire, sleeping disturbance
scale for children and structured questionnaire to assess factors
causing sleep disturbance.

Results: The study results revealed that more than two
thirds of children were between 6<9 years with mean *
standard deviation of age 8.5+ 1.71 years and majority of them
were male, majority of children suffer from mild sleep distur-
bances, minority suffer from severe sleep disturbances. The
relationships between children's sleep disturbance level and
environmental, psychological, medical and treatment factors
were statistically significant. There was a positive correlation
was detected between children's age from 9 to12 years and
their knowledge about SCD.

Duration of the Study: The study took about 7 months
and half as it started from the beginning of October 2016 till
half of May 2017.

Conclusion: The current study concluded that environ-
mental, psychological, medical and treatment factors were
factors causing sleep disturbances among school age children
with SCD.

Recommendations: Assessment of sleep disturbances
among children with SCD is important to determine its pattern,
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factors affect sleep disturbances and health education program
should be designed and provided for children with SCD, their
caregivers about SCD factors causing sleep disturbances and
how to deal with them.
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Introduction

SICKLE cell disease is one of a group of diseases
collectively termed hemoglobinopathies in which
normal adult hemoglobin (Hgb) (Hgb A) is partially
or completely replaced by abnormal sickle Hgb
called hemoglobin S (HbS), in which a patient's
red blood cells undergo a change of shape known
as sickling, this shape change disrupts the normal
flow of the red blood cells through the blood vessels
of the body, ultimately preventing tissues from
receiving adequate oxygen [1].

Sickle cell disease is one of the most common
genetic diseases in the world wide, it is estimated
that SCD affects approximately 2,238 school age
child in the United States, sickle cell disease is
one of the most common genetic diseases in the
world wide, over 300,000 newborn babies with
SCD are born annually worldwide, the majority of
these are in sub-Saharan Africa, where access to
medical care and public health strategies to decrease
mortality and morbidity are not uniformly available,
this number is expected to increase to up to 400,000
patient with SCD by 2050 [2].

The clinical manifestations of SCD vary greatly
in severity and frequency, the most acute symptoms
of the disease; occur during periods of exacerbation
called crisis. There are several types of episodic
crisis, including vasoocclusive, acute splenic se-
questration, aplastic, hyper hemolytic, cerebrovas-
cular accident, chest syndrome and infection [3].
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Guidelines for the treatment of SCD including
a strong recommendation that hydroxyurea and
long-term, periodic blood transfusions should be
used more often to treat these children [4] . Other
recommendations include the following: Use of
daily oral prophylactic penicillin up to age 5, annual
transcranial doppler examinations between the ages
of 2 and 16 years in patients with SCD, long-term
blood transfusion therapy, rapid initiation of opioids
for the treatment of severe pain associated with a
vasoocclusive crisis, use of analgesics and physical
therapy for the treatment of a vascular necrosis [5].

The general sleep patterns of school age children
with SCD have not been well characterized, several
studies have described the increased occurrence
of specific sleep disorders and problems such as
nocturnal hypoxemiaand the disruption of sleep
during pain episodes, but few have focused on
more general sleep habits and behaviors such as
total sleep time, bedtime behavior, and the number
night waking as well asthe incidence of slegp
abnormalities such as parasomnias or excessive
daytime sleepiness of children with SCD [6].

Sickle cell diseaseisachronic disease that can
be affected by environmental, health, and behav-
ioral factors, understanding the impact of SCD on
sleep isimportant to maximize the quality of life
in these children. If the disease causes poor sleep
quality, then children may be at risk for a host of
developmental and psychosocial problems, beyond
those caused by SCD, as aresult of inadequate

sleep [7].

Nursing interventions for sleep disturbances
among school age children with SCD include:
Assess the child's sleep patterns and usua bedtime
rituals, provide measures to take before bedtime
to assist with sleep such as quiet time to allow the
mind to slow down and back massage, provide
pain relief medications as prescribed shortly before
bedtime and position patient comfortably for sleep,
keep environment quiet such as avoid use of inter-
coms, lower volume on radio and television, en-
courage social activities and get outside for in-
creased light exposure [g] . The nurse should
emphasi zes the importance of: Administering suf-
ficient pain medication as prescribed to promote
comfort, give large amount of oral or intravenous
fluids according the prescription, to prevent fluid
volume deficit, induce hemodilution and prevent
further sickling and additional complications, main-
tain the child's normal body temperature, to prevent
stress and maintain adequate metabolic state, reduce
the child's energy expenditure to improve oxygen-
ation, provide proper skin care to prevent skin

breakdown, remove tight clothing to prevent inad-

eguate circulation, teach school age child with
SCD the relaxation techniques to decrease the
child's stress level and suggest family screening
and initiate genetic counseling to identify possible
carries of the disease [9].

Sickle cell diseaseis one of the most common
genetic diseases worldwide. Sickle cell disease
affects approximately 90,000 Americans, primarily
African American, followed by Hispanics, with a
lower incidence in the other ethnic groups. The
incidence of the disease variesin different geo-
graphic locations. Among African Americans, the
incidence of SCD is about 9%. In West Africa, the
incidence is reported to be as high as 40% among
native Africans [10].

Sickle cell disease causes poor sleep quality,
children with SCD then may be at risk for devel-
opmental and psychological problems such as
depression as the result of inadequate sleep in
addition poor sleep may affect disease course. As
Sickle cell disease is a chronic disease that can be
affected by environmental, health, and behaviora
factors, so understanding the impact of the disease
on sleep isimportant to maximize the quality of
lifein these children [11].

Research question:

To fulfill the aim of the current study the fol-
lowing research question was formulated to be
answered:

What are the factors causing sleep disturbances
among school age children with sickle cell disease?

Setting and Patients

The current study was carried out at Hematology
Outpatient Clinic which is allocated in the 2nd
floor at El-Monera Pediatric Hospital, Cairo Uni-
versity which is affiliated to Cairo University
Hospitals. A purposive sample of 50 children who
had SCD and attend the outpatient clinic of hema-
tology for follow-up. The study took about 7 months
and half asit started from the beginning of October
2016 till half of May 2017.

Inclusion criteria of children:
- School age children 6 to 12 years.
- Children of both genders.

- Children suffer from sleep disturbance such as
insomnia, hypersomnia.

- Have SCD for at least 6 months ago.
- Free from other diseases that cause sleep distur-
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bance such as cardiovascul ar diseases and respi-
ratory diseases.

Study design and data collection:

A descriptive exploratory research design was
utilized for the purpose of the current study. De-
scriptive research design is used to describe phe-
nomenon being studied, exploratory research design
is defined asthe initial research into hypothetical
or theoretical, thisiswhere aresearcher has an
idea or has observed something and seeks to un-
derstand more about it. It is an attempt to lay the
ground work that will lead to future studies [12].

Tools of the study:

The required data were collected through the
following tools:

Tool 1, 2 and 4 were developed by research
investigator after reviewing recent and related
literature as following:

1- Personal characteristics and medical history
sheet: Included 2 parts as following:

* Part 1: Include personal data such as child's
age, gender, birth order, residence and level
of education.

* Part 2: Include medical history of the child
such as number of previous hospitalization,
consanguinity of fathers, family history of
sickle cell disease, associations that help fam-
ilieswho are not able to pay fees for treatment
of SCD and children's treatment of sickle cell
disease.

2- Knowledge assessment questionnaire: It used
to assess school age child's knowledge about
SCD. It included 9 questions such as definition,
signs and symptoms, diagnosis, medical treat-
ment, diet regimen, complication, curability of
SCD and effect of SCD on school attendance.
The questions were in form of multiple choice
questions.

Scoring system of knowledge assessment ques-
tionnaire: Each correct answer scored by 1 and
incorrect answer scored O score. The total numbers
of questions are 9. The total scores are 9 and
categorized as the following:

Children gained score from 0-4 —* Indicated to
have unsatisfactory knowledge about SCD.

Children gained score from 5-9 —* Indicated to
have satisfactory knowledge about SCD.

3- The Seeping Disturbance Scale for Children
(SDSC): The scale was developed by [13] to
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assess sleeping pattern of school age children
with SCD. Thistool was adapted. It included
13 items divided into two parts as following:

* Thefirst part: Indicates disorders of initiating
and maintaining sleep which included 7 items
such as how many hours of sleep does the child
get on most nights and how long after going to
bed does the child usually fall asleep.

* The second part: Indicates sleep wake transition
which include 6 items such as the child startles
or jerks parts of the body while falling asleep
and the child grinds teeth during sleep.

Sleep disturbance scale for children consisted
of 13 itemsrated on a5 point likert type scale
range from 1 to 5: As 1 indicates never has sleep
disturbance, 2 indicates occasionally has sleep
disturbance (once or twice per month or less), 3
indicates to some times have slegp disturbance
(once or twice per week), 4 indicates to often have
sleep disturbance (3 to 5 times per week), and 5
indicates to always (daily) has deep disturbance.

Scoring system of SDSC:

The total numbers of itemsin the 2 parts of
SDSC are 13 items. The total scores of part 1 are
35 and the total scores of part 2 are 30. The totd
score of SDSC are 65; sleeping disturbance in
SDSC categorized as following:

Children gain score 1-39 —" Indicates to have
mild sleep disturbance.

Children gain score 40-52 — Indicates to have
moderate sleep disturbance.

Children gain score 53-65 —* Indicates to have
severe sleep disturbance.

4- A structured questionnaire to assess factors
causing sleep disturbance: It was devel oped by
the research investigator to assess factors causes
sleep disturbances and it included questions
related to environmental factors such aslight,
noise, psychological factors such as children
bored from being ill, treatment factors such as
medications used, and medical factors such as
number of previous hospitalization.

Tools validity and reliability:

Validity: Thetools for data collection were
reviewed by five expertsin the field of pediatric
medicine nursing and pediatric hematology to test
content validity of tools. Based on experts com-
ments recommendations and minor modifications
had been made such as rephrasing and rearrange-
ments of some sentences.
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Reliability of the tools:

Theinternal consistency was measured to iden-
tify the extent to which the items of the tools
measure the same concept and correlate with each
other. Internal consistency was measured to identify
the extent to which the items of tools measure the
same concept and correlated with each other using
Cronbach's aphatest, is afunction of the number
of itemsin atest, the average covariance between
items-pairs, and the variance of the total score.
Cronbach's a pha coefficient was used to assess
the internal consistency of the tools of the current
study and its value for the knowledge assessment
guestionnaire was 0.81 which is accepted, its value
for the sleeping disturbance scale for children was
0.90 which is excellent and its value for the struc-
tured questionnaire to assess factors causing sleep
disturbance was 0.85 which is accepted.

Pilot study:

A pilot study was conducted on 10% of the
total number of the sample to test feasibility and
applicability of the study tools. There no modifi-
cations were done and pilot study sample included
in the study.

Satistical analysis:

A Statistical Package for the Social Studies
(SPSS) Version 21 was used for statistical analysis
of data. Data were coded and summarized using
descriptive statistics such as frequency, percentage
distribution, mean and standard deviation for quan-
titative variables, Chi Square was used to compare
gualitative variables and (r) correlation coefficient
was used to test the correlation between quantitative
variables. The p-value <0.05 was considered a
statistically significant.

Results

Table (1) shows that more than two third (68%)
of children in the study sample were between 6<9
years with mean £ SD of age 8.5+ 1.7 years and
62% of them males, half (50%) of them ranked as
the first child, near half of the study sample (44%)
did not go to schooal, in relation to children resi-
dence, the same table reveal s that 64% of children
from rural aress.

In relation to sleep disturbance level it is evident
from (Table 2) that near three quarter (74%) of
children have mild sleep disturbance, followed by
16% of children have moderate sleep disturbance,
while only 10% of them have severe deep distur-
bance.

Table (1): Frequency and percentage distribution of personal
characteristics of children with SCD.

Items No. (n=50) %
Agelyears:
6<9 years 34 68
9-12 years 16 32
Mean = SD 85117
Gender:
Mae 31 62
Female 19 38
Birth order:
First child 25 50
Second child 17 34
Third child or more 8 16
Residence:
Rural 32 64
Urban 18 36

Table (2): Frequency and percentage distribution of level of
sleep disturbance among children with SCD.

Items No. (n=50) %
Seep disturbance degree:
No sleep disturbance 0 0
Mild disturbance 37 74
Moderate disturbance 8 16
Severe disturbance 5 10

Table (3) clarifies that there were statistically
significant relationships were observed between
children's sleep disturbance level and children's
age (X 36.407, p=.041), children's educational
leyel (x =21.979, p=.038), children's residence
(x =6.609, p=.037).

Table (3): Relationship between children's sleep disturbance
level and their personal characteristics.

Sleep disturbance level

: 2 p-
Items Mild Moderate Severe  x value
No. % No. % No. %
Age:
6<9 years 28 56 3 6 1 2 6407 .041*
9-12 years 9 18 5 10 4 8
Gender:
Male 17 34 7 14 4 8 3.887 .143
Female 20 40 1 2 1 2
Birth order:
First 15 30 6 12 4 8 6.012 .198
Second 14 28 2 4 1 2
Third or more 8 16 0 0 0
Educational level:
Didnotgotoschool 19 38 2 4 1 2 21979 .038*
Primary 1,2,3and4 7 14 6 12 3 6
Can read and write 7 14 0 0 0 O
Cannotread andwrite 4 8 0 0o 1 2
Residence:
Rural 27 54 2 4 6 6.609 .037*
Urban 10 20 6 2 2 4

*: Statistically significant at p<0.05.
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Itisclear from (Table 4) that there were statis-
tically significant relationships were showed be-
tween children's sleep disturbance level and nearby
Noi se sources, sources of noise in case of (yes),
presence of insects in the house, and sleeping in
dark room.

Table (4): Relationship between children's sleep disturbance
level and environmental factors.

Sleep disturbance level

Items Mild Moderate Severe X2 Vg-ue

No. % No. % No. %

Nearby noise source:

« Not present 13 26 2 4 3 6 9125 .00389*
* Present 20 40 6 2 1 2
* Sometimes 4 8 0 0o 1 2
Sources of noisein
case of (yes):
* Television 10 20 2 4 1 2 9159 .00279*
* Workshops 8 16 1 2 0 0
* Metro/train 4 8 2 4 1 2
« All of above 2 4 1 2 00
Presence of insectsin
the house:
« Not present 18 36 6 12 4 8 13808 .008
* Present 19 38 2 4 0 0
* Sometimes 0 0 O 0o 1 2
Availability of
comfortable sleeping
place:
« Not present 14 28 2 4 0 0 3113 =211
* Present 23 46 6 12 5 10
Watching scary
movies at bedtime:
*No 26 52 3 6 5 10 6471 .167
*Yes 10 20 4 8 0 0
* Sometimes 1 2 1 2 00
Listening to scary
tales at bedtime:
* No 24 48 2 4 4 8 7512 111
*Yes 1 22 5 10 0 O
¢ Sometimes 2 4 1 2 1 2
Seeping in dark
room:
« Dark room 16 32 1 2 4 8 7745 .0257*
« Dark room 4 8 2 4 0 0
sometimes
light room
« Light room 16 32 5 10 1 2
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Table (5): Relationship between children's sleep disturbance
level and psychological factors.

Sleep disturbance level

. 2 p-
Items Mild Moderate Severe X vaue
No. % No. % No.%
Children bored from
treatment of SCD
because of no hopein
recovery:
No 15 30 2 4 1 2 10307 .00420*
Yes 22 4 6 12 4 8
Children have trust in
doctor:
No 27 54 4 8 2 4 8221 .0200*
Yes 10 20 4 8 36
Sometimes 0 0 O 0 00
Children feel
restricted by SCD:
No 0 0 O 0 00 9220 .010%
Yes 37 74 6 12 4 8
Sometimes 0 0 2 4 1 2
Children feel
ashamed among peers
because of SCD:
No 0 0 ! 2 00 6123 .0190*
Yes 34 68 12 5 10
Sometimes 3 6 1 2 00
Children feeling of
dependency because
of SCD:
No 0 0 I 2 00 5676 .0225¢
Yes 6 72 7 14 5 10
Sometimes 1 2 0 0 00
Children feeling of
anger because of
CD:
No 0 0 I 2 0 0 6.18 .0186*
Yes 34 68 12 4 8
Sometimes 3 6 1 2 12

The cause of feeling
anger is being absent

from school:
No 22 44 1 2 48 773 .021*
Yes 12 24 5 10 00

*: Statistically significant at p<0.05.

Table (5) explains that there were statistically
significant rel ationships were detected between
children's sleep disturbance level and children
bored from treatment of SCD because of no hope
in recovery, children have trust in doctor, children
feel restricted by illness, children feel ashamed
among peers because of SCD, children feeling of
dependency because of SCD, children feeling of
anger because of SCD and the cause of feeling
anger is being absent from school.

*: Statistically significant at p<0.05.

Table (6) demonstrates that there was stati sti-
cally significant relationships was observed be-
tween children's sleep disturbance level and med-
ications of SCD that cause fatigue (x°=°.1%°,
p=.0391).

Table (7) demonstrates that there were statisti-
cally significant relationships were detected be-
tween children's dleep disturbance level and chronic
disease and its type (thalassemia) as a medical
factor.

Table (8) shows that there was a positive cor-
relation was detected between children's age from
9to 12 years and their knowledge about SCD ( r=
0.494, p=0.029).
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Table (6): Relationship between children's sleep disturbance
level and treatment factors.

Sleep disturbance level

Items Mild Moderate Severe x2 value

No. % No. % No. %

Medications of SCD
cause fatigue/sleep
disturbance to

children:

No 2 1 2 0 0 9.156 .0391*
Yes 36 72 7 4 5 10

Know the indications

of medications for

SCD:

No 25 50 6 12 3 6 330 .848
Yes 12 24 2 4 2 4

Remember to take
medication of SCD on

time:
No 1 22 2 4 I 2 4408 .354
Yes 21 42 6 12 2 4
Sometimes 5 10 0 0 2 4

Children with SCD

can get medications

easily:
No 28 56 8 16 3 6 4865 .301
Yes 36 0 0 0 0
Sometimes 6 12 0 0 2 4

*: Statistically significant at p<0.05.

Table (7): Relationship between children's sleep disturbance
level and medical factors.

Sleep disturbance level

Items Mild Moderate Severe  x 2 vflile
No. % No. % No. %
Have other chronic
diseases:
No 7 14 2 4 I 1 9359 .0436*
Yes 22 44 9 18 9 18

Type of chronic
disease in case of yes
is thalassemia:

No 0 0 0 0 0 0 .714 .008*
Yes 22 44 9 18 9 18
Duration of chronic
disease (thalassemia):
Five years 10 20 3 6 3 6 14262 .618
Six years 5 10 3 6 2 4
Seven years 36 2 4 12
Eight years 2 4 | 2 12
Nine years 2 0 0 12
Ten years 2 1 2 00

*: Statistically significant at »<0.05.

Table (8): Correlation between age of children and their
knowledge level about SCD.

Children's knowledge level about SCD

Items
r p-value
Agelyears:
6<9 years 0.159 0.433
9-12 years 0.494 0.029*

*: Statistically significant at »<0.05.

Discussion

The results of the current study revealed that
more than two thirds of children in the study sample
were between 6<9 years with mean = standard
deviation of age was 8.5+ 1.7 years. This study
result is in accordance with the study of [14] who
found that majority of children age was 8.223 =
1.681 years. Based on Erikson theory of develop-
ment, this school age children are very active,
develop sense of industry, enjoy team play, need
to practice physical activity and lack of these help
in development sense of inferiority and considered
stressor in children with SCD which results in
sleep disturbance.

The results of the current study founded that
about two thirds of children were males and more
than one third was females. This result is congruent
with the study carried out by [15] under the title
of: The relationship between occurrence of sleep
problems and nocturnal enuresis in preschool age
children with SCD, who showed that most of the
children were males and the minority was females.
The study result was corresponded to [16] who
reported that SCD in males children were more
than SCD in females children. The current study
findings agree with study had done by [17] who
found that about more than two thirds of children
in their study were males. While the study result
was contradicted with study carried out by [18]
who studied the psychosocial adaptation of children
and adolescents with sickle cell disease, who found
that, more than half of children were females. From
the research investigator point of view because
incidence of SCD was more common in males than
females children because SCD affects males more
than females and in addition it reflects the Egyptian
culture which families seek care for male children
than females which enforce them to seek appropri-
ate place of therapy for their male children.

The current study results explained that there
was a positive relationship between sleep distur-
bance level and personal characteristics of children
such as age, gender and socioeconomic status, this
result is in accordance with study had done by [19]
in the study titled effect of personal characteristics
in sleep-disordered in children with SCD, who
found that there was a relationship between sleep
disturbance level and gender.

Regarding environmental factors the results of
the current study found that there was a relationship
between sleep disturbance level and environmental
factors such as residence, number of sleeping
rooms, the result of the current study is congruent
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with the study carried out by [20] who explained
that sleep duration decreased in children with SCD
because of increased incidence of daytime tiredness
in children with SCD as aresult of reduced sleep
efficiency, which affected by environmental factors
that disturb sleep such as co-sleeping, sharing
rooms with family members, living in congested
neighborhoods. The current study findings were
in accordance with the studies of [21] who found
that parents of children with SCD reported that
significantly more behaviors associated with night
waking and sleep-disordered and parasomnias
related to noise from motor vehicles beside their
houses. From the researcher point of view children
with SCD have slegp disturbance as a result of
environmental factors dueto lack of availability
of comfortable place, bed to sleep and crowdedness
of bed rooms with different time schedule in addi-
tion to their chronicity of their disease and its
complications schedule of treatment which can
result in sleep disturbances.

Asregards to psychological factors the results
of the current study showed that there was arela-
tionship between sleep disturbance level and psy-
chological factors such as children feeling ashamed
because of SCD, they bored from treatment of
SCD due to no hope in recovery, thisresult isin
accordance with [22] in their study under the title
of “deep disturbance, and pain in children with
SCD”, who reveaed that most of the children with
sickle cell disease had sleep disturbance.

In addition, the results of study are supported
with the finding of [23] who demonstrated that
children with SCD have sleep disturbances because
of feeling restricted by SCD all the day. The result
of the current study isin accordance with the
findings of [24] in their study for children with
SCD under thetitle of “quality of life of children
patients with SCD”, who stated that there was a
high correlation between shorter sleep duration,
insomnia and feeling of ashamed among their peers
because of SCD.

But the results of the current study is contra-
dicted with the finding of [25] who investigated
psychological stress as arisk factor for slegp
disturbances in children with SCD, who stated that
stress negatively correlated sleep disturbances.
From the researcher point of view this could be
related to children with SCD have sleep disturbance
because they suffer from stress due to children
ashamed from their peers because they have chronic
disease, prevent them from playing like other
children, being dependent on others due to their
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illness, restrictions and all this results in thinking
and stress and disturbances in their sleep.

In relation to treatment factors the results of
the current study illustrated that there was arela-
tionship between sleep disturbance level and treat-
ment factors such as, analgesics for pain, these
findings of the current study matched with the
findings of [26] in the study of “Impact of depres-
sion and pain on sleep disturbance in children with
SCD”, who explained that more than two third of
children with SCD report pain and pain becomes
more severe in children as evidenced by a marked
increase in the use of analgesics, the prevalence
of pain continues to increase suggesting a substan-
tial prevalence of chronic pain which causes dis-
turbance in sleep.

The current study findings is also supported by
the study of [27] under thetitle of “Effect of home
management on sickle cell-related pain in children
and adolescents’, who stated that, analgesic med-
ication was taken on most of children, who reported
that the majority of children reported pain at nights
which cause sleep disturbance to them.

The current study results demonstrated that
near three quarter (74%) of children have mild
sleep disturbance, followed by 16% of children
have moderate sleep disturbance, while only 10%
of them have severe sleep disturbance whichisin
the same line with the finding of [28] in their study
under the title of* Inadequate sleep and rel ationships
to health and well-being of children with SCD”,
who found that the majority of children had mild
sleep disturbances, minority of children had mod-
erate sleep disturbances requiring changing pain
medication one or two times per month to control
pain and did not cause sleep disturbance.

The study results is supported with the findings
of [29] in their study under the title of “ Effect of
short acting/long action opioids on sleep of children
with SCD”, who revealed that most of the children
who take long acting opioids, taking analgesics
for long time can cause disturb sleep of children.
Also the results of the current study isin accordance
with the finding of [30] who showed that changes
in sleep architecture are due to medications taken
for pain, disease processes, discomfort, lowered
pain threshold, or a heightened arousal to bodily
sensations keeping the individual from deeper
stages of sleep.

The findings of the current study arein the
same line with the finding of [31] who reported
that the majority of children were receiving routine
blood transfusion, reported moderate to severe
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sleep disturbance. This could be related to children
with SCD, exposed to routine blood transfusion,
frequent cannula insertion, analgesics from pain.
All these are stressors of treatment which result in
sleep disturbances.

Regarding medical factors the result of the
current study illustrated that there was a relationship
between sleep disturbance level and medical factors
such as number of previous hospitalization, previ-
ous chronic illness, etc , these results in accord-
ance with [32] who found that more than half of
children have sleep disturbance because of frequent
hospitalization, have other chronic disease, long
duration of illness and ot of medications they take.

The current study results match with the study
of [33] about the influence of medical treatment
and stress on sleep in children with sickle cell
disease, who found that most of the children have
moderate sleep disturbance due to frequent labo-
ratory investigations. Thisresult isin accordance
with findings of [34] under the title of exacerbation
of deep disordersin sickle cell disease by blood
transfusion, who showed that more than two quar-
ters of children were taking routine lab investiga-
tions, reported mild to moderate sleep disturbance.
This could be related to children with SCD have
sleep disturbance due to medical factors result
from frequent hospitalization, have chronic diseases
and frequent lab investigations, examination and
all these are stressors which result in sleep distur-
bance.

The results of current study demonstrate that
there was a positive correlation was detected be-
tween children's age about SCD and their level of
knowledge about SCD. Thisresult isin accordance
with the findings of [35] study under the title of
“Therapeutic challenges in childhood sickle cell
disease”, who revealed that the majority of children
over 12 years old have satisfactory knowledge
about SCD.

The current study findings is supported with
the results of [36] in the study under the title of
“Psychosocial adaptation of children with SCD”,
who found that there was a positive correlation
between children's level of knowledge about SCD
and their age. From the researcher point of view,
when age of children increased there was an in-
creasein their level of knowledge because SCD is
achronic disease and children knowledge increased
by time through dealing with physician, nurses
and other children with SCD who meet them in
the outpatient hematology clinic weekly.

Conclusion:

In the light of current study findings, the current
study concluded that environmental, psychological,
medical and treatment factors were factors causes
sleep disturbances among school age children with
SCD.

Recommendations:

In light of findings of the current study, the
following recommendations are suggested:

- Health education program should be designed
and provided for children with SCD.

- Further studies with children with SCD are needed
to assess the effect of controlling factors causing
sleep disturbances among children with SCD on
their slegping patterns.

- Replication of the current study on large sample
of children and at different hospitals settings to
be able to generalize the results of the current
study.
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