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Abstract:

Introduction: Sickle cell disease (SCD) is a
potentially devastating condition that results in
vaso-occlusive and hemolytic crisis. It is
complicated by various life-threatening events.
The severity of complications associated with
this disorder is widely variable. The overall
patient mortality is much higher, and life
expectancy is shorter when compared to the
general population. The study aimed to assess
the knowledge and health beliefs of caregivers
toward the complications and triggers of sickle
cell disease.

Methods: A descriptive cross-sectional study
design was conducted in the Sickle cell referral
clinic, Dr. Gaafar Ibnauf Paediatric Hospital,
Khartoum, Sudan, with a simple random
sampling of 286 caregivers who attended the
referral clinic during the study period between
September and December 2021. Data were
collected using a pre-structured investigator-
filled questionnaire. The Likert scale was used
to assess the health beliefs of caregivers toward
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the complication and triggers of sickle cell
disease. A parametric one-sample T-test was
used to investigate the statistical significance of
the knowledge and health beliefs of caregivers
toward the complications and triggers of sickle
cell disease.

Results: The vast majority of participants were
female (85.7%). Most of them were from the
second class, followed by those from the third
class. Almost all of the participants were not
employed; the rest were workers. Most of the
caregivers' educational level was intermediate,
followed by secondary level. The study
findings indicate the level of knowledge of
caregivers about the complication of SCD was
unsatisfactory. In contrast, the knowledge about
the triggers of SCD and the health beliefs of
caregivers toward the complication and triggers
of SCD were satisfactory.
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Introduction:
Sickle cell disease (SCD) is a potentially
devastating condition that results in vaso-
occlusive and hemolytic crisis. It s
complicated by various life-threatening events.
The severities of complications associated with
this disorder are widely variable. The overall
patient mortality is much higher and life
expectancy is shorter when compared to the
general population [1].
One of these life-threatening events is splenic
sequestration which leads to a sudden and
severe decline in the hemoglobin level. In a
plastic crisis, the parvovirus B19 infects the
precursors of the red blood cells in the bone
marrow, causing transient RBC aplasia with
reticulocytopenia. Vaso-occlusive pain can
occur in any organ of the body and can be
manifested by either significant dysfunction or
pain [2].
A new pulmonary infiltrate in children with
SCD is known as acute chest syndrome [1].
neurologic complications that can occur in
children with SCD are varied and complex,
about 11% and 20% will have either overt or
silent strokes, respectively, before they reach
their 18th years. One of the most common
complications that can occur in children with
SCD is priapism. The highest prevalence of
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priapism in males was found in 48.0% of males

[3]
Research questions:
1-What do  caregivers know  about

complications of sickle cell disease?

2- What do caregivers know about triggers of
sickle cell crisis?

3-What do caregivers believe in the
complications and triggers of sickle cell
disease?

4-What kinds of sources of information are
available to caregivers about sickle cell
disease?

Significance of the study:

Sickle cell disease (SCD) is a life-threatening
genetic  disorder affecting approximately
100,000 individuals in the United States and is
associated with many acute and chronic
complications that require immediate medical
attention [4].

The lack of standardized diagnostic criteria for
the complications of SCD is confusing to the
patients, their families, the public, and
healthcare providers. It has hindered the efforts
of clinical researchers to collect outcome data
and improve the quality of care for those with
this condition [5].

A previous study was conducted to empower
mothers to overcome the sickle cell crisis in
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their children in the maternity and children
hospital at Makkah Al-Mukarama. The study
results revealed poor knowledge about
complications of sickle cell anemia in 57.5% of
the mothers. The study also showed that most
mothers had poor knowledge about various
triggers of SCD, such as fever, infection,
dehydration, pain, and nutritional deficiency
[6]. Based on the findings of this study and the
work experiences, it was expected that the lack
of knowledge about complications and various
triggers of SCD would be presented in
Sudanese mothers. This study aims to analyze
caregivers' knowledge and health beliefs
toward the complications and triggers of sickle
cell disease.

The study objectives:

The study aimed to assess the knowledge and
health beliefs of caregivers toward the
complications and triggers of sickle cell
disease.

Methods

This was a descriptive cross-sectional study
conducted, at Dr. Gaafar Ibnauf Paediatric
Hospital, Khartoum, Sudan. This hospital was
selected because it is the largest pediatric
hospital in Sudan. Being located in Khartoum,
the referral clinic provides services to patients
coming from all parts of Sudan.
Approximately, 50 patients are seen weekly in
a regular follow-up every 1-2 months.

The sample consisted of 286 out of 1000
caregivers of children with SCD who were on
regular follow-up and attended the clinic during
the period between September and December
2021. Caregivers of patients with other chronic
diseases besides SCD were excluded from the
study. By simple random sampling, research
subjects were assigned to groups completely at
random. Each subject was labeled then a table
of random numbers was used to select from
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labeled subjects. Interviews were used to
collect the data. Data were collected by the
researcher using a pre-structured investigator-
filled questionnaire. A structured questionnaire
was developed to assess socio-demographic
data and socioeconomic status based on WHO
classification, it included basic knowledge
regarding the triggers of crisis such as high
altitude, fever, infection in crowded places too
much exposure to the sun, furthermore possible
complications of SCD, for instance, splenic
sequestration crisis, acute chest syndrome,
stroke, retinopathy, osteomyelitis, and vascular
Necrosis.

The Likert scale was used to assess the health
beliefs of caregivers toward the triggers and
complications of sickle cell disease.

The score of knowledge was computed on a
binary basis with 1 point for a correct answer
and O points for an incorrect response. While
the score of health beliefs was sum on a five-
point scale with 1 point graded for a strongly
disagree statement and 5 points for a strongly
agree statement, The hypothetical mean (test
value) of both knowledge and health beliefs
was assumed to be equal to the mean of the
knowledge and health beliefs score separately.
Ethical approval was obtained from the
Institutional Review Board of Alnelain
University and the Ethics Committee of the
Ministry of Health, Khartoum State. The
researcher maintained the anonymity and
confidentiality of the participants after
informed consent was obtained. The researcher
collected the data during the rest time of the
study groups. The researcher maintained the
preventive measures against COVID-109.

The statistical analysis was performed by using
Statistical Packages for Social Sciences (SPSS)
version 25 Parametric one-sample T-test was
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used to investigate the statistical significance of the variable of interest.

Results

The data were grouped and analyzed to assess the knowledge and health beliefs of caregivers toward
the complications and triggers of sickle cell disease.

Table (1): Socio-demographic characteristics of the studied group

Socio-demographic characteristics
N Mean Minimum Maximum
Age (years) 286 34.6 17.00 65.00
N Frequency | Percent
Gender Male 286 41 14.3
Female 286 245 85.7
Occupation Not employed 286 202 70.6
Workers 286 39 13.6
Professional 286 8 2.8
Self employed 286 25 8.7
Student 286 12 4.2
Resident area Slum 286 7 2.4
Third class 286 25 8.7
Second class 286 248 86.7
First class 286 6 2.1

The data depicted in a table (1) indicates the vast majority of participants were female (85.7%). most
of them were from the second class followed by those from the third class. Almost all of the
participants were not employed, the rest were workers. Most families depend on the low-income
sector.
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Fig (1): The education level of caregivers
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Figure (11): The socioeconomic status categories of the studied group
Table (2) Descriptive statistics of the knowledge of caregivers about the complications of SCD

Descriptive Statistics

N Range |Minimum|{Maximum|Mean Std. Deviation
Knowledge about286 17.00 .00 17.00 0.0524  5.22014
the complications
of SCD

Table (3): The statistical test of the knowledge of caregivers about the complications of SCD

One-Sample T-Test

Test Value = 8.5

Knowledge
about the
complications

of SCD

N Mean Std. DeviationStd. Error Mean
286 9.0524 5.22014 .30867
95% Confidence Interval of]
Mean the Difference
t df Sig. (2-tailed)|Difference  |Lower Upper
1.790 285 .075 .55245 -.0551 1.1600

The data depicted in table (3) display the mean in the level of knowledge of caregivers about the
complications of SCD, along with the statistic t, together with an associated degree of freedom (df)
(285), at 95% confidence interval of the difference, the p-value was (0.075) which mean the level of
knowledge of caregivers about the complications of SCD was unsatisfactory.
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Table (4): Descriptive statistics of the knowledge of caregivers about the triggers of SCD crisis
Descriptive Statistics

Std.
N Range Minimum |[Maximum/Mean Deviation
Knowledge about286 13.00 .00 13.00 8.3531  3.15858
the triggers of SCD
Crisis

Table (5): The statistical test of the knowledge of caregivers about the triggers of SCD crisis.

One-Sample T-Test

Test Value = 6.5

N Mean Std. Deviation|Std. Error Mean
Knowledg[286 8.3531 3.15858 18677
e about 05% Confidence Interval of]
the Mean the Difference
triggers ofit df Sig. (2-tailed) Difference  |[Lower Upper
SCD crisis9.922 285 .000 1.85315 1.4855 2.2208

The data depicted in a table (5) display the mean in the level of knowledge of caregivers about the
triggers of SCD, along with the statistic t, together with an associated degrees-of-freedom (df) (285), at
95% confidence interval of the difference, the p-value was (0.000) which means the level of
knowledge of caregivers about the triggers of SCD was satisfactory.

Table (6): Descriptive statistics of the health beliefs of caregivers toward the complications and
triggers of SCD

Descriptive Statistics

Health beliefs Std.
toward theN Range Minimum [Maximum [Mean Deviation
complications and286 64.00 12.00 76.00 36.9615  6.64186
triggers of SCD

Table (7) The statistical significance of the health beliefs of caregivers toward the complications
and triggers of SCD

One-Sample T-Test

Health Test Value = 32

beliefs N Mean Std. Deviation|Std. Error Mean

toward the286 36.9615 6.64186 .39274

complication 05% Confidence Interval of
S and Mean the Difference

triggers  ofit df Sig. (2-tailed) |Difference Lower Upper

SCD 12.633 285 .000 4.96154 4.1885 5.7346
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The data depicted in table (7) display the mean of caregivers' health beliefs toward the complications
and triggers of SCD, along with the statistic t, together with an associated degrees-of-
freedom (df) (285), at 95% confidence interval of the difference, the p-value was (0.000) which mean
the health beliefs of caregivers toward the complications and triggers of SCD was satisfactory.

Sources of information about SCD
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Fig (I11): Descriptive statistics of sources of information about SCD
Table (8): Reliability and validity statistics of variables of interest.
Variables of interest Reliability [Validity |N of Items
Knowledge of caregivers about the complications of SCD 0.915 0.956 17
Knowledge of caregivers about the triggers of SCD crisis 0.784 0.885 13
Health beliefs of caregivers toward the complications and0.182 0.426 10
triggers of SCD

The data depicted in a table (8) revealed the knowledge of caregivers about the complications of SCD
is described through 17 items, the Cronbach's alpha = 0.915, which indicates good reliability of
participants in the knowledge about the complications of SCD indicator. The validity statistic is
acceptable, and it is equal to 0.956. As well as the knowledge of caregivers about the triggers of SCD
described through 13 items, the Cronbach's alpha = 0.784, which indicates good reliability of
participants for the knowledge of caregivers about the triggers of SCD indicator. The validity statistic
is acceptable, and it is equal to 0.885. In contrast, the health beliefs of caregivers toward the
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complications and triggers of SCD are described through 10 items, the Cronbach's alpha = 0.182,
which indicates the unreliability of participants for the health beliefs of caregivers toward the
complications and triggers of SCD indicator. The validity statistic is unacceptable, and it is equal to

0.426.

Discussion

The study analyzed the knowledge and health
beliefs of caregivers toward the complications
and triggers of SCD. It was conducted to
determine the extent of their knowledge and
health beliefs toward the complications and
triggers of SCD.

The findings of this study showed the level of
knowledge of caregivers about the
complications of sickle cell disease was
unsatisfactory. It could be related to the lack of
social awareness and negative cultural beliefs
about the condition. Hence it is important to
provide effective and comprehensive health
education and counseling programs. This
finding was in alignment with the result of the
previous study, which showed poor knowledge
regarding complications of sickle cell anemia
in 57.5% of the participants [6], and
inconsistent with the result of a recent study
that revealed a good level of knowledge of
complications of sickle cell disease [7].

The current study showed that caregivers'
knowledge about triggers of SCD crisis was
satisfactory. This study's result was similar to
the previous study's finding which indicated
that respondents had average knowledge about
sickle cell and factors that precipitate crises [8],
and incongruent with the previous study, which
demonstrated that most mothers had poor
knowledge about various triggers of SCD, such
as fever, infection, dehydration, pain, and
nutritional deficiency [6].

In 1989, a study conducted by Gil stated that
having adequate knowledge about a disease is
important in behavioral adaptation. It also
explained that knowledge can influence one's

attitude toward the condition [9]. However, this
is not the case in the current study because
caregivers had poor knowledge about the
complications of sickle cell disease and
positive health beliefs of caregivers toward the
complications and triggers of sickle cell
disease. It could be explained by the
unreliability of participants in the health beliefs
of caregivers toward the complications and
triggers of sickle cell disease indicator which
was confirmed by Cronbach's alpha test. The
current study result agreed with Daaks' [10]
and Jaffers' [11] study. At the same time, it
misaligned with a study result that concluded
that most participants (71.2%) had a poor
attitude toward sickle cell disease and
premarital genetic counseling [12].

The major sources of information about SCD
include live or contact with patients (67.1%),
followed by a health professional (20.6%), and
social media (4.9%). These findings were
aligned with the results of the previous study,
which revealed that the primary source of
information includes health professionals
(36.5%), the Internet (11.1%), friends (13.8%),
and family (18.2%) [13]. Therefore, it is crucial
to innovate community sensitization via
different media and social media channels to
provide reliable information to create
awareness about the health issue.

In conclusion, this study indicates the level of
knowledge  of  caregivers about the
complications of SCD was unsatisfactory. In
contrast, the knowledge about the triggers of
SCD and the health beliefs of caregivers toward
the complications and triggers of SCD were
satisfactory.
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Recommendations:

Further research studies should be undertaken
on a caregiver to investigate the factors
affecting the knowledge and health beliefs of
caregivers toward the complications and
triggers of SCD.
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