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ABSTRACT

This study offers an in-depth analysis of Down syndrome (DS) in Saudi Arabia, encompassing healthcare, societal integration, and policy frame-
works. It assesses DS prevalence within the Saudi population against global rates and underscores the progress in prenatal diagnostics and screening
for early detection. The significance of neonatal care and early intervention programs in the comprehensive development of children with DS is
highlighted. The paper explores societal perceptions and efforts to increase public awareness and reduce stigma, with a particular focus on media
and educational initiatives. It reviews the educational landscape for individuals with DS, touching on inclusive policies and specialized programs,
and evaluates the effectiveness and obstacles of these approaches. The study also compares Saudi policies and legal protections for individuals with
DS to international standards, illustrating the country’s advancements toward global norms. It examines support systems, including contributions
from nonprofits, community programs, and family services, and concludes with an identification of ongoing challenges and recommendations for
future enhancements. This comprehensive overview underlines the importance of a multifaceted approach to supporting individuals with DS in Saudi

Arabia, aiming to enhance their quality of life and ensure their full integration into society.
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INTRODUCTION

Down syndrome (DS), medically termed as trisomy 21, rep-
resents a chromosomal condition resulting from the presence
of an entire or partial extra copy of chromosome 21 (Roizen
and Patterson, 2003; Antonarakis et al., 2020). This genetic
anomaly, one of the most prevalent chromosomal disorders,
manifests in approximately 1 in every 700 to 1000 births
worldwide (Queremel Milani and Tadi, 2024). The condition
was first documented by the British physician John Langdon
Down in 1866, and the chromosomal nature of the disor-
der was identified in 1959 by the French geneticist Jérome
Lejeune (Megarbane et al., 2009). Individuals with DS typ-
ically exhibit a range of physical and cognitive characteris-
tics (Martin et al., 2009). These may include distinct facial
features, such as a flat facial profile and an upward slant to
the eyes, and varying degrees of intellectual disability (Bull,
2011). The condition also predisposes individuals to a vari-
ety of health issues, including heart defects, respiratory and
hearing problems, and a higher risk of certain diseases like

leukemia and thyroid conditions (Chistiakov et al., 2013;
Tariq and Bora, 2024). Additionally, there is an increased
likelihood of developing Alzheimer’s disease later in life
(Salehi et al., 2016; Head and Ances, 2020). The severity of
these health issues and the intellectual disability can vary sig-
nificantly among individuals with DS (Bhattacharyya et al.,
2010). Modern healthcare and early intervention programs
have been instrumental in improving the quality of life and
life expectancy of individuals with DS (Hendrix et al., 2021,
Ijezie et al., 2023). With proper medical care, educational sup-
port, and social inclusion, many individuals with DS live into
their 60s and beyond (Hendrix et al., 2021; [jezie et al., 2023).

Understanding DS within the Saudi Arabian context is
imperative due to the unique interplay of cultural, religious,
and social dynamics in the region (Al-Aoufi et al., 2012).
These factors significantly influence societal attitudes, health-
care provisions, and the overall quality of life for individuals
with DS. In Saudi Arabian culture, the prevailing religious
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beliefs and practices significantly shape societal perceptions
of disabilities (Al-Aoufi et al., 2012). Islam, which empha-
sizes compassion and care for the vulnerable, may foster
supportive environments for individuals with DS (Bentley
et al., 2021). However, societal stigmas and misconceptions
surrounding disabilities might still pose challenges in terms of
social acceptance and integration (Barbareschi et al., 2021).
The Saudi healthcare system, which has experienced sub-
stantial advancements in recent years, plays a critical role in
the early detection, intervention, and ongoing management
of DS (Alasiri and Mohammed, 2022). This encompasses
prenatal screening, neonatal care, and specialized services
catering to the health needs of those with DS (Gosadi, 2019).
Understanding how these healthcare services are accessed and
utilized by families affected by DS is crucial in assessing the
effectiveness of the healthcare system in addressing this con-
dition (van den Driessen Mareeuw et al., 2020). Education and
societal integration are other vital aspects (Kroh and Prechsl,
2023). The approach toward education for children with DS
in Saudi Arabia, whether through inclusive education systems
or specialized programs, greatly influences their developmen-
tal outcomes and integration into society (Alabri, 2023). It is
essential to explore the educational opportunities, challenges,
and resources available to these individuals. Moreover, poli-
cies and support services in Saudi Arabia concerning disa-
bilities have a direct impact on the lives of individuals with
DS (Alabri, 2023). Assessing these policies and the extent
of support services available offers insights into the level of
assistance and protection provided to them and their families.
Finally, localized research and awareness campaigns in Saudi
Arabia are key to tailoring healthcare strategies, educational
programs, and support systems for individuals with DS (Abu-
Alghayth, 2022). Such initiatives not only improve care and
support but also contribute to a more inclusive society that
embraces diversity and ensures equal opportunities for all its
members. Understanding DS in the Saudi Arabian context is,
therefore, not just about healthcare and education; it is about
enriching the fabric of the community and enhancing the lives
of all its members (Abu-Alghayth, 2022). The rationale for this
study on the status of DS in Saudi Arabia stems from the need
to understand and address the unique manifestations and chal-
lenges of this condition within the specific cultural and national
context of the country. DS, a globally prevalent genetic dis-
order, exhibits varying characteristics and impacts across dif-
ferent cultures and regions (Antonarakis et al., 2020). Saudi
Arabia, with its distinct cultural, religious, and social dynamics,
presents a unique environment that significantly influences the
experiences of individuals with DS and their families (Alabri,
2023). By focusing on this particular setting, the study aims to
uncover the specific needs, challenges, and opportunities that
exist for individuals with DS in Saudi Arabia. It seeks to eval-
uate the effectiveness of current healthcare approaches, from
prenatal diagnosis to long-term care, and assesses how soci-
etal attitudes and awareness affect the lives of those with DS.
Moreover, the study examines the educational landscape, scru-
tinizing the implementation and efficacy of inclusive educa-
tion policies and special education programs. The investigation
into the policy and legal frameworks provides insights into the
country’s commitment to the rights and welfare of individuals
with DS. The study also highlights the role of support systems,
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community engagement, and family support in enhancing the
quality of life for those with DS. Understanding these aspects
is crucial for developing targeted interventions, informing pol-
icy decisions, and fostering a more inclusive and supportive
environment for individuals with DS in Saudi Arabia. This
study, therefore, serves not only as an analysis of the current
situation but also as a roadmap for future improvements and
strategies to ensure that individuals with DS receive the sup-
port and opportunities they deserve.

Search strategy

The search strategy employed for this review on DS in Saudi
Arabia was comprehensive and multifaceted, designed to
capture a broad spectrum of relevant information across var-
ious domains. It involved an extensive review of academic
literature, including peer-reviewed journal articles, medical
research studies, and health reports, specifically focusing on
the prevalence, healthcare approaches, and educational strat-
egies related to DS in the Saudi context.

Prevalence

The prevalence of DS in Saudi Arabia, as in many parts of
the world, is a subject of ongoing study and interest due to
its implications for healthcare, social services, and public pol-
icy. Understanding the incidence rates in Saudi Arabia and
comparing them with global trends is crucial for developing
targeted health interventions, support systems, and inclusive
policies. The exact prevalence rate of DS in Saudi Arabia is
challenging to pinpoint due to varying factors such as geo-
graphical region, genetic influences, and reporting methodolo-
gies. However, several studies have attempted to shed light on
this. For instance, a study indicated that DS occurs in approxi-
mately 1.8 in every 1000 live births in Saudi Arabia. This rate
can fluctuate based on specific regions and populations within
the country (Niazi et al., 1995). It is also important to consider
the impact of prenatal screening and diagnostic practices on
these incidence rates (Boys et al., 2008). With advancements
in prenatal care and the availability of genetic testing, many
cases of DS may be identified early in pregnancy. This can
affect the live birth prevalence of the condition (Rudolf et al.,
2017). Additionally, factors such as the high rate of consan-
guineous marriages (marriages between blood relatives) in
Saudi Arabia could influence the incidence of genetic condi-
tions like DS (El Mouzan et al., 2008; Khayat et al., 2024).
Research into the genetic and environmental factors contribut-
ing to the prevalence of DS in the Saudi population is essential
for a comprehensive understanding of the condition within the
country (Morris, 2008; AlSalloum et al., 2015).

COMPARISON WITH GLOBAL
PREVALENCE RATES

The occurrence of DS in Saudi Arabia, estimated at 1 in
every 554 live births, is notably less frequent compared to
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global figures. Nonetheless, the population of individuals
diagnosed with DS within the kingdom is on an upward
trend, influenced by a decline in mortality rates (Niazi et al.,
1995). Globally, the prevalence of DS varies but is estimated
at about 1 in every 700 to 1000 live births (CDC, 2023).
This rate is influenced by various factors, including mater-
nal age, healthcare access, and prenatal screening practices.
For instance, in countries with widespread access to prenatal
screening and diagnostic tests, the reported prevalence of DS
at birth might be lower due to the higher rates of pregnancy
termination following a diagnosis (Rudolf et al., 2017).
Comparatively, Saudi Arabia’s reported incidence rate
appears to be within the global range, though specific factors
unique to the Saudi population may influence these num-
bers (Niazi et al., 1995; Eltyeb et al., 2023). For instance, the
younger average maternal age in Saudi Arabia might initially
suggest a lower incidence rate, as the likelihood of having a
child with DS increases with maternal age (AlSalloum et al.,
2015). However, this could be counterbalanced by factors
such as consanguinity and variations in prenatal screening
practices. Studies highlight challenges faced by families,
including exclusion and difficulty accessing services, and
a prominent feature of obesity among Saudi children with
DS, emphasizing the need for societal support and improved
awareness. Overall, these findings emphasize the need for
tailored health monitoring, educational initiatives, and sup-
portive measures for individuals with DS and their families
(Niazi et al., 1995; Al Husain, 2003; Samarkandy et al.,
2012; Binjahlan et al., 2017; Sijeeni and Barnard, 2018).

Healthcare approaches

In Saudi Arabia, the healthcare approach for DS encom-
passes various stages of care, each crucial for ensuring the
well-being and development of individuals with this condi-
tion (AlSalloum et al., 2015; Alwhaibi et al., 2022). From
prenatal diagnosis to long-term support, the healthcare sys-
tem plays a vital role in managing DS (Hasina and Wang,
2022). Prenatal diagnosis and screening are essential in the
early detection of DS, involving noninvasive tests like blood
tests and ultrasounds during the first and second trimes-
ters to assess the risk. These may include measuring blood
hormones, proteins, and an ultrasound for nuchal translu-
cency, followed by the quadruple test (Hasina and Wang,
2022). High-risk pregnancies may require more definitive
diagnostic tests such as amniocentesis or chorionic villus
sampling (CVS) to analyze fetal chromosomes for chromo-
somal abnormalities characteristic of DS. In Saudi Arabia,
awareness and availability of these prenatal services are
increasing (Alfirevic et al., 2017; Hasina and Wang, 2022).
Additionally, the emerging integration of artificial intelli-
gence (Al) in the diagnosis and management of DS promises
significant advancements (Koul et al., 2023). Al can analyze
genetic data and facial features with high accuracy, poten-
tially enabling noninvasive, early detection, and personalized
treatment plans. By identifying patterns and correlations in
extensive datasets, Al technologies improve diagnostic tech-
niques and enhance the understanding of DS complexities
(Koul et al., 2023). However, the extent to which they are

utilized can vary across different regions and communities,
influenced by factors like cultural beliefs and socioeconomic
status (Gosadi, 2019). Following birth, immediate neonatal
care becomes paramount, especially considering that chil-
dren with DS may face health complications such as heart
defects or respiratory issues (Seither et al., 2021). Hospitals
in Saudi Arabia typically provide specialized neonatal care
involving multidisciplinary teams to cater to these diverse
health needs. Alongside this, early intervention programs
are initiated to address developmental needs (Almalki et al.,
2023). These programs, which might include services like
physical therapy, speech therapy, and special education, are
crucial in laying the foundation for the child’s future devel-
opment. The recognition of the importance of these early
intervention services is increasing in Saudi Arabia, though
the availability and quality can vary (Almalki et al., 2023).

Long-term healthcare support and services form the back-
bone of care for individuals with DS in Saudi Arabia. This
involves regular health checkups to monitor and manage the
myriad of health issues associated with DS, including cardiac
conditions, hearing and vision problems, and thyroid dysfunc-
tions. However, healthcare extends beyond physical well-being
(Alhaddad et al., 2023). Educational support is essential to aid
cognitive development and skill acquisition, while social sup-
port, including community integration and recreational activi-
ties, is vital for emotional and social well-being. Furthermore,
supporting the families of individuals with DS is an integral
part of this long-term care approach. This support encompasses
counseling services, providing educational resources about
DS, and facilitating support groups where families can share
experiences (Ijezie et al., 2023). As individuals with DS transi-
tion into adulthood, the focus shifts to maintaining health and
fostering independence. This transition from pediatric to adult
healthcare services is crucial and involves continued health
monitoring and support systems to ensure a high quality of life
(Bray et al., 2022; Peters et al., 2022).

Social attitudes and awareness

In Saudi Arabia, societal attitudes and awareness about DS
play a crucial role in shaping the lives of individuals with
this condition. The public perception of DS is a complex
mix influenced by cultural, religious, and educational fac-
tors. Traditionally, there may be a lack of understanding or
misconceptions about DS, leading to stigma and social iso-
lation for individuals with the condition and their families.
However, this scenario is gradually changing as awareness
grows and efforts to educate the public increase. Efforts to
raise awareness and reduce stigma around DS have become
more pronounced in recent years (Hendrix et al., 2021). These
efforts are multifaceted, involving government initiatives,
nonprofit organizations, and advocacy groups. Educational
programs aimed at dispelling myths and providing accurate
information about DS are crucial in this regard (Hendrix
et al., 2021). These programs often focus on highlighting the
abilities and potential of individuals with DS rather than just
their limitations. By promoting a more inclusive view, they
help to break down barriers and foster a supportive environ-
ment (Clement et al., 2013; Hendrix et al., 2021).
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The role of media and educational campaigns in chang-
ing societal attitudes cannot be overstated. The media has
a powerful influence in shaping public opinion and can be
a potent tool in raising awareness about DS (Clement et al.,
2013). Television programs, social media campaigns, and
news articles that positively portray individuals with DS or
highlight their achievements can have a significant impact
on public perceptions. These media efforts, combined with
educational campaigns in schools and communities, help in
creating a more informed and accepting society (Clement
et al., 2013). In schools, incorporating information about DS
and other disabilities into the curriculum can be an effective
way of educating the younger generation. This approach not
only increases knowledge but also promotes empathy and
inclusivity from a young age. Community-based awareness
programs, including workshops and public events, further
extend this education to the wider society (Hayes and Bulat,
2017). Another critical aspect of these awareness efforts is
the involvement of individuals with DS and their families.
Their firsthand experiences and stories are powerful tools
in challenging stereotypes and showing the reality of living
with DS. By giving them a platform to share their experi-
ences, it not only empowers them but also provides the pub-
lic with a more personal and relatable understanding of the
condition (Alsem et al., 2014).

EDUCATIONAL OPPORTUNITIES

Educational opportunities for individuals with DS in Saudi
Arabia have seen significant developments, reflecting a
growing recognition of the importance of inclusive education
and specialized support (Alabri, 2023). The landscape of edu-
cational options for children with DS ranges from inclusive
policies to dedicated special education programs, each play-
ing a pivotal role in their development and integration into
society (Alabri, 2023). Inclusive education policies in Saudi
Arabia are designed to integrate children with DS into main-
stream classrooms, where they can learn alongside their peers
(Alhumaid et al., 2023). This approach is based on the under-
standing that inclusion benefits all students, not just those
with disabilities. It fosters a sense of belonging and teaches
empathy and diversity from a young age. Implementing these
policies, however, comes with its own set of challenges, such
as ensuring adequate training for teachers, adapting curric-
ula to meet diverse needs, and providing the necessary class-
room support. Despite these challenges, inclusive education
remains a key goal and is increasingly being adopted in
schools across the country (Alhumaid et al., 2023).

Parallel to inclusive education are special education pro-
grams specifically tailored to meet the unique needs of chil-
dren with DS (Hunt, 2020). These programs often offer a
more individualized educational approach, with curricula
and teaching methods adapted to address the specific learn-
ing styles and capabilities of these students. Resources in
special education programs can include speech therapy,
occupational therapy, and physical therapy, all integral to the
holistic development of a child with DS. Specialized schools
and classrooms equipped with trained staff and appropriate
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resources are essential in providing this level of support
(Hunt, 2020). Success stories in both inclusive and special
education settings are not uncommon in Saudi Arabia. There
are instances of students with DS achieving significant mile-
stones, excelling in certain subjects, or even participating in
mainstream extracurricular activities. These successes high-
light the potential of these individuals when given the appro-
priate support and opportunities (Daunhauer et al., 2014;
Ijezie et al., 2023). However, the journey is not without its
challenges. Inclusive education, while beneficial, requires
a systemic shift in attitudes, resources, and training, which
can be a gradual process. On the other hand, while special
education programs provide necessary tailored support, they
can also inadvertently lead to segregation or limited social
interaction with peers without disabilities.

POLICY AND LEGAL FRAMEWORK

The policy and legal framework in Saudi Arabia regarding
individuals with DS reflect the country’s growing commit-
ment to the rights and well-being of people with disabilities
(APD, n.d.). This framework is an essential aspect of provid-
ing support and ensuring equality for individuals with DS,
encompassing government policies, legal rights, and protec-
tions. Government policies in Saudi Arabia have increasingly
focused on supporting individuals with disabilities, including
DS. These policies are aimed at ensuring access to health-
care, education, and social services. Key among these is the
commitment to the principles of inclusivity in education and
the workplace, recognizing the right of individuals with DS
to learn and work in mainstream settings wherever possible.
Additionally, there are specific healthcare policies aimed at
providing comprehensive and accessible medical care for
those with DS, covering everything from early intervention
programs to ongoing health management (APD, n.d.).

Legal rights and protections for individuals with DS are
enshrined in various Saudi laws and regulations. These legal
frameworks are designed to safeguard the rights of peo-
ple with disabilities, ensuring they are protected from dis-
crimination and have equal opportunities in society (APD,
n.d.). This includes the right to education, employment,
and access to public spaces and services. The government
has also ratified international conventions, such as the
United Nations Convention on the Rights of Persons with
Disabilities (CRPD), which further reinforces its commit-
ment to upholding the rights of individuals with DS. When
comparing Saudi Arabia’s policies and legal frameworks
with international standards and practices, it is evident that
the country is making strides in aligning with global norms.
Many of its policies reflect a growing awareness and adop-
tion of international best practices regarding the rights and
support for individuals with disabilities. This includes efforts
to integrate people with DS into mainstream society, provide
specialized support where needed, and ensure their rights
and dignity are respected (AlSalloum et al., 2015). However,
as with any policy and legal framework, the effectiveness of
these measures often comes down to implementation. While
Saudi Arabia has established a solid foundation of policies
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and laws, the challenge often lies in ensuring these are con-
sistently applied and that resources are allocated appropri-
ately to meet the needs of individuals with DS. This includes
training for educators and healthcare professionals, public
awareness campaigns to reduce stigma, and ensuring that
legal protections are enforced (AlSalloum et al., 2015).

SUPPORT SYSTEMS AND COMMU-
NITY ENGAGEMENT

In Saudi Arabia, the support systems and community
engagement for individuals with DS play a crucial role in
enhancing their quality of life (Asiri et al., 2023). Nonprofit
organizations and support groups are at the forefront of this
effort, providing resources, advocacy, and direct assistance
to individuals and their families. These organizations often
offer a range of services, including educational workshops,
therapy sessions, and social activities, which are essential
for the development and well-being of individuals with DS.
They also serve as platforms for advocacy, raising awareness
about the needs and rights of these individuals. Community-
based programs and activities are another critical component.
These programs aim to integrate individuals with DS into
the community, promoting social interaction and inclusion.
Activities can range from sports and arts to community ser-
vice projects, all designed to foster a sense of belonging and
participation (MacDonald et al., 2016). Such initiatives not
only benefit individuals with DS but also enrich the broader
community by fostering diversity and empathy. Family sup-
port and counseling services are equally important. Families
of children with DS often face unique challenges and may
require specialized support. Counseling services provide
emotional support and guidance, while educational programs
help families understand DS and how to support their child’s
development effectively. These services are vital in ensuring
that families are equipped to provide the best possible care
and advocacy for their loved ones (MacDonald et al., 2016).

CHALLENGES AND FUTURE
DIRECTIONS

Despite the progress made, there are several challenges in
healthcare, education, and societal integration for individu-
als with DS in Saudi Arabia. In healthcare, while there are
specialized programs and services, ensuring consistent and
widespread access remains a challenge. Educationally, the
full implementation of inclusive education and the availa-
bility of resources for special education need further devel-
opment. Societal integration also presents challenges, as
stereotypes and misconceptions about DS can lead to social
exclusion (Almoghyrah, 2023). Looking to the future, there
are several areas for improvement. In healthcare, a focus on
training healthcare professionals and expanding specialized
services across the country is crucial. In education, more
resources need to be allocated to train teachers in inclusive
education practices and develop specialized curricula for

students with DS. Societally, ongoing efforts to raise aware-
ness and promote inclusion are essential in changing public
perceptions and attitudes.

CONCLUSION

The current study of DS in Saudi Arabia highlights a land-
scape of increasing awareness and support, while also
pinpointing areas that require further attention and improve-
ment. The insights gained underscore the necessity for more
localized, in-depth research to better understand the interplay
of genetic, environmental, and social factors in the inci-
dence of DS. This knowledge is crucial for tailoring health-
care, education, and social support in a way that respects
the unique cultural and social context of Saudi Arabia. The
healthcare journey for managing DS in the country is multi-
faceted, spanning from prenatal care to adulthood, address-
ing not just medical needs but also educational, emotional,
and social aspects. The progress in Saudi Arabia is also evi-
dent in the evolving educational landscape, where inclusive
education and specialized programs reflect a commitment to
meeting diverse learning needs. However, continuous effort
is required to ensure that each individual with DS has access
to empowering education. Additionally, the policy and legal
framework in Saudi Arabia, aligned with international stand-
ards, shows a positive direction toward inclusivity and sup-
port for individuals with DS. Effective implementation of
these policies is key to ensuring they receive the necessary
opportunities to thrive.

Moreover, the role of support systems and community
engagement has been pivotal in advocating for individuals
with DS. Addressing challenges in healthcare, education,
and societal integration remains critical for further progress.
A comprehensive approach involving government support,
community involvement, and family engagement is vital for
effective support. This approach aligns with Saudi Arabia’s
Vision 2030, which emphasizes improving the quality of life
for all citizens, including those with disabilities. By align-
ing with Vision 2030, efforts toward understanding and sup-
porting DS not only contribute to the immediate needs of
these individuals but also to building a more inclusive and
empathetic society. The ongoing dedication to this cause is
essential and holds the promise of better outcomes for indi-
viduals with DS and their families, ultimately contributing to
a vibrant society, thriving economy, and an ambitious nation
that accommodates the needs of all individuals, including
those with special needs.

KEY HIGHLIGHTS

1. The Kingdom of Saudi Arabia is advancing in providing
aid to those with DS, emphasizing improvements in med-
ical care, educational strategies, and efforts to integrate
them into society.

2. Cultural, religious, and societal dynamics in Saudi Arabia
play a crucial role in shaping the experiences and support
available to individuals with DS.
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3. Early intervention, specialized healthcare services, and
inclusive education are key to enhancing the quality of
life for individuals with DS.

4. There is a growing awareness and effort in Saudi Arabia
to challenge societal stigmas and foster a supportive and
inclusive environment for individuals with DS.

5. Continuous improvement and adaptation of support sys-
tems, policies, and community engagement are essential
to meet the evolving needs of the DS community in Saudi
Arabia.
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