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Background and Aim: Sickle cell disease (SCD) is an autosomal recessive disorder. Decisions following premarital screening
results might be influenced by several factors. Thus, this study aims to assess the knowledge and beliefs toward SCD and reproductive
decisions.

Material and Methods: A cross-sectional study was conducted among adults in the eastern province of Saudi Arabia. Data was
collected using a web-based questionnaire. Participants were divided into two groups based on their knowledge scores.

Results: A total of 390 participants were recruited with a mean age of 28.6 years. The majority (90.5%) of participants had general
knowledge about the disease mode of inheritance however, 66.9% had poor knowledge about the disease overall. Regarding knowl-
edge level, there was no statistically significant difference between the non-healthy group (diseased and carrier) and healthy
participants (P=0.304). Moreover, the participants’ decisions about choosing future partners were more likely to be affected among
those with prior knowledge about the disease (p=0.008). However, 152 (91.6%) male participants with prior knowledge would change
their decision about selecting a future partner compared to 225 (92.4%) female participants. Regarding reproduction, only 38.5% of
participants were aware of in vitro fertilization (IVF) as an assistive reproductive technology. Furthermore, female participants
believed that IVF is a way to have healthy babies and would consider it despite the cost more than male participants (p=0.0001,
p=0.007 respectively).

Conclusion: SCD is an inherited disease with economic, physical, and psychological burdens. However, curative options are costly,
and hence, prevention is key. Therefore, healthcare decision-makers should consider implementing policies to minimize the financial
burden that may still affect society despite the availability of free medical care. This study warrants extensive community-based
education programs that may contribute toward cost savings. It also highlights the importance of premarital counselling for disease and
carrier people including alternative reproduction options.
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Introduction
Medical genetics enhances the understanding of human diseases and reveals that almost all diseases are influenced by
genetic variation. However, there are several challenges in the field, and the magnitude of the problem varies across the
globe. Genetic disorders are more common in Arab countries with a high prevalence of glucose-6-phosphate dehydro-
genase deficiency and hemoglobinopathies.' Hemoglobinopathies are the most commonly inherited diseases in humans,
and at least 5% of the world’s population are genetic carriers for them, of which 3.2% carry sickle cell disease (SCD).>**
SCD is an autosomal recessive disorder characterized by the production of abnormal hemoglobin S and is considered
one of the most noteworthy single-gene disorders among human beings. The hallmark of the disease is episodic,
recurrent, and unpredictable episodes of acute pain that are reflected on the patient’s health-related quality of life.>

Its prevalence has been significantly increasing in most of sub-Saharan Africa, the Mediterranean, and the Middle East.”*
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Saudi Arabia is one of the most prone territories compared to its surrounding countries, particularly in the eastern and
southern regions, which may be due to high rates of consanguineous marriages. Therefore, Saudi Arabia launched its
premarital screening and genetic counselling program in 2004 to reduce the burden of hemoglobinopathy disorders.” This
program estimated that the sickle cell trait prevalence is 4.2% and the disease prevalence is 0.26%, with the Eastern
province having the greatest prevalence (about 17% for trait and 1.2% for disease).” However, decisions following the
premarital screening results might be influenced by several factors. Thus, this study aims to assess the knowledge and
beliefs of the community toward SCD and reproductive decisions.

Materials and Methods

A cross-sectional study was conducted from February to March 2021 among adults in the eastern province of Saudi
Arabia. Using the Open Epi, the minimum required sample was calculated to be 384 by assuming that the proportion of
adults’ knowledge is 50% at a confidence level of 95%, power of 80%, and a degree of precision of 5%.

Data was collected using a web-based, self-administered questionnaire that was sent via social media and included
four sections: participants’ sociodemographic data, knowledge about SCD, beliefs on how SCD affects participants’ life,
and reproductive decisions. For SCD knowledge each correct answer was scored one point and a total summation of the
different items was collected. Participants were divided into two groups based on their knowledge scores; those with
scores of less than 60% (4 points) of the maximum score were classified as having poor knowledge, while those with
scores of 60% (5 points) or more of the maximum were classified as having good knowledge. To assess the validity and
reliability of the questionnaire (Cronbach’s alpha > 0.7), it was reviewed by two experts and piloted among 13
participants who were not part of the sample.

Collected data was analyzed using the International Business Machines (IBM) Statistical Package for the Social Sciences
(SPSS), version 23. The descriptive analysis was performed with frequencies and percentages for categorical variables, as
well as the mean and standard deviation for continuous variables The significance of the association between categorical
variables was evaluated using the chi-square test. A p-value less than 0.05 was considered significant.

The study was approved by King Faisal University’s ethical committee and complied with the Declaration of
Helsinki. Also, participants provided their informed consent after being aware of the study’s aim, the benefits of
conducting the study, confidentiality, and data anonymity.

Results

Characteristics of Participants

The knowledge and beliefs of the community toward SCD and reproductive decisions were evaluated among 390
participants from the eastern province of Saudi Arabia, with a mean age of 28.6 + 11.9 years ranging from 18 to 55 years.
The remaining participants’ demographic and general characteristics are shown in Table 1.

Table | Demographic and General Characteristics
(N=390)
Number (%) Variables
Age (years) Mean (SD) 286 (x 11.9)
Level of Education | Higher Education 293 (75.1%)
Secondary School 76 (19.5%)
Intermediate School 21 (5.4%)
Gender Male 166 (42.6%)
Female 224 (57.4%)
(Continued)
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Table | (Continued).

Number (%) Variables

Marital Status Single 137 (35.1%)
Married 253 (64.9%)

Sickle cell status Disease 32 (8.2%)
Trait 76 (19.5%)
Healthy 265 (67.9%)
Do not know 17 (4.4%)

SCD Knowledge
Out of the 390 participants, 353 (90.5%) had general knowledge about the mode of inheritance of the disease, and 357
(91.5%) were aware that pain is the hallmark of the disease. Over half of the participants (51%) knew about stem cell
transplantation as a form of SCD treatment, but only one-third knew about gene therapy. Although the majority of
participants (79.5%) reported the blood sample as a diagnostic method, 234 (66.9%) had poor knowledge about the
disease overall and its complications (Table 2).

With regard to the relation between knowledge level and SCD status, there was no statistically significant difference
between the non-healthy group (diseased and carrier) and healthy participants (37% vs 31.6%; P-value 0.304) (Figure 1).

Table 2 Participant’s Knowledge About SCD (N=390)

Knowledge Items Number (%)
SCD cause Gene inheritance from parents | 353 (90.5%)
Contaminated needles 4 (1%)
Contaminated blood 4 (1%)
Others 6 (1.6%)
Do not know 23 (5.9%)
SCD complication* | Severe pain 357 (91.5%)
Strokes 111 (28.5%)
Infections 150 (38.5%)
Organ failure 145 (37.2%)
Do not know 33 (8.5%)
SCD treatment* Stem cell transplantation 199 (51%)
Gene therapy 125 (32.1%)
Hepatic transplantation 16 (4.1%)
Antibiotics 59 (15.1%)
Rest 59 (15.1%)
Do not know 114 (29.2%)
(Continued)
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Table 2 (Continued).

Knowledge Items Number (%)

SCD diagnosis Blood sample 310 (79.5%)
Patient appearance 49 (12.5%)
We could not diagnose 3 (0.8%)
Do not know 28 (7.2%)

Notes: *percentage #100.

Beliefs About SCD

Regarding SCD beliefs, 329 (84.4%) of participants agreed that it is a serious disease, and 345 (88.7%) admitted that
having a child with SCD is alarming and that such a child requires careful care. Further, 313 (80.3%) reported that having
children with SCD will negatively affect their lives (Table 3).

Marital and Reproductive Decision

The participants’ decisions about choosing future partners were more likely to be affected among those with prior
knowledge about the disease severity compared to those with poor knowledge about it (97.7% vs 89.3%, p-value 0.008).
However, female participants with prior knowledge would change their decision higher than male participants with no
statistically significant (92.4% vs 91.6%, p-value 0.81).

Regarding reproduction, only 150 (38.5%) participants were aware of in vitro fertilization (IVF) as an assistive
reproductive technology to have a healthy baby. Participants with good knowledge of IVF outnumbered those with poor
knowledge of it (55% vs 30.3%, p-value 0.001). However, only 47 (36.4%) of those with good knowledge of IVF would
consider it to have healthy children compared to 54 (20.7%) of those with poor knowledge of it (p-value 0.003).
Furthermore, 102 (45.5%) female participants believed that IVF is a way to have healthy babies compared to 48 (28.9%)
male participants (p-value 0.0001). Moreover, 67 (29.9%) women would consider IVF despite the cost compared to 34
(20.5%) men (p-value 0.007).
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Figure | Association between level of SCD knowledge and SCD status.
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Table 3 Participant’s Beliefs on How SCD Affects Their Life (N=390)

Statements Number (%)
Having SCD Serious disease that would affect the life 329 (84.4%)
Simple disease that would not affect the life 47 (12%)
Do not know 14 (3.6%)
Having a child with SCD It is alarming and that such a child requires careful care. | 346 (88.7%)
Normal and regular child care 32 (8.3%)
Do not know 12 (3.1%)
Having children with SCD will negatively affect my life Yes 313 (80.3%)
No 40 (10.3%)
Do not know 37 (9.4%)
Having SCD will negatively affect my academic performance | Yes 320 (82.1%)
No 52 (13.3%)
Do not know 18 (4.6%)
Discussion

There are globally increasing concerns and attention for the prevention of non-communicable diseases or chronic
diseases.” However, the establishment of preventive programs for hereditary diseases is central as well. This is
particularly relevant for areas where these diseases are endemic and consanguinity has a major influence on their
prevalence.'® Autosomal recessive diseases, particularly SCD, are quite prevalent in Saudi Arabia. This is mainly
attributed to the increased rate of consanguinity, which can escalate to 50%. Furthermore, several disease-modifying
agents such as hydroxyurea have a major role in improving the short- and long-term clinical course of SCD'"'* However,
treatment suitability and the complex nature of the disease mandate multimodal therapy, which makes management
challenging.'>'* Additionally, the economic burden of the disease itself and the cost of available curative treatment (eg,
allogeneic stem cell transplant) is significant.'>'® In the US, the overall cost of SCD-related medical treatment usually
increased with age, from $892 to $2562 per patient-month for patients ages 0 to 9 and 50 to 64 years, respectively.'®
Although there is a lack of data on the financial impact of SCD in Saudi Arabia, it is expected to cost an average of
$13,700 per patient per year in Gulf countries. Despite the fact that healthcare is free of charge in Saudi Arabia, SCD has
a significant economic burden on Saudi society as well as an impact on the patient’s quality of life.'” Therefore,
launching a premarital screening program is justified in this area.”'

In our study, we found that the majority of the participants were aware of SCD’s mode of inheritance and pain as the
main (and frequent) presentation of the disease. However, their knowledge about the short- and long-term complications
of the disease was poor, which is highly consistent with the results of previous reports.'® However, a large percentage of
the participants believed that having children with SCD will alter their quality of life. Impressively, our results revealed
no statistical difference in knowledge between people with SCD and healthy participants, which emphasizes the urgent
need for education programs that focus mainly on sufferers and carriers.

Marital decisions are influenced by several factors, including knowledge, culture, and personal background.
Additionally, couples are not enforced to make decisions based on screening results. This means that prevention through
premarital screening is unpredictable, and thus, another method of prevention should be mandated.”'? In the current
study, a lack of knowledge negatively affected the process of making marital decisions, without statistical differences

between the male and female participants. These findings are consistent with those of previous studies that reveal that
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only a minority are aware of SCD and a majority have misconceptions about the potential benefit of family discussions
and raising awareness of the disease.?’!

IVF is an example of a successful treatment for infertility. However, the addition of preimplantation genetic screening
(PGS) is used to maximize success and is employed to aid in the selection of the embryo with the best chance of live
birth.?>** Though it is an expensive approach, it is worth consideration given the annual economic burden of SCD and
other curative options.'>'® However, the literature lacks the benefit of this approach among SCD patients.* This is
reflected in the knowledge at the community level. In our study, we found that only around one-third of the participants
were aware of IVF as an assistive reproductive approach to have a healthy baby. The decision to seek IVF treatment
might be influenced by religious, cultural, and financial factors. However, the cost is commonly cited as the biggest
obstacle, which in Saudi Arabia is on average SR 27,360 per IVF cycle.?® Interestingly, both the female gender and good
knowledge about the disease influence the choice of IVF as a preventive method irrespective of the cost. A possible
explanation is that men experience more social stigma, and loss of masculine identity when undergoing IVF treatment.
Moreover, if couples are aware of the consequences of the disease they will try to minimize the chance of having a child
with SCD.

This study shed light on the importance of education and counselling not only about the disease overall but also about
its short- and long-term complications, impact on the healthcare system, family burden, academic performance, and
reproductive options. The availability of IVF has a significant influence on marital decisions and the future of the disease,
but the treatment cost and lack of evidence among SCD patients hamper such influence. On this basis, future studies
should consider costs on the overall economic burden of SCD management and the factor influencing decisions to seek
IVF treatment among Saudi SCD patients. Some limitations might affect the results of our study. The study was not
performed at the time of premarital counselling, and it already included married participants, which may result in bias,
and it does not reflect actual responses.

Conclusions

SCD is an inherited multisystemic disease with economic, physical, and psychological burdens. However, curative
options are costly and limited, and hence, prevention is key. Therefore, healthcare decision-makers should consider
implementing policies to minimize the financial burden that may still affect society despite the availability of free
medical care. This study warrants extensive community-based education programs and should not be limited to the
physical impact of the disease but rather cover its non-physical aspects as well that may contribute toward cost savings. It
also highlights the importance of premarital counselling for disease and carrier people including alternative reproduction
options for having healthy babies.

Data Sharing Statement
The data sets used and/or analyzed during the current study are available from the corresponding author on reasonable
request.
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