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Objective: To determine the prevalence and regional
distribution of sickle cell disease in Saudi children.

Methods: A sample size of 45,682 children and

adolescents from newborn to 19 years of age was selected
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by multistage random probability sampling of the Saudi
households from each of the 13 regions of the country. The
study is cross-sectional, community based, and conducted
over 2 years from 2004 to 2005. Data, including history
and clinical examination were collected with house-to-
house survey of all selected households. Data management
and analysis was carried out at King Saud University,

Riyadh, Saudi Arabia.

Results: Sickle cell disease was detected in 108 of
45,682 children and adolescents with a prevalence
of 24 per 10,000. The regional distribution of sickle cell
disease showed eastern region dominance with a prevalence
of 145 per 10,000, followed by the southern region with
a prevalence of 24 per 10,000, western region 12 per
10,000, and central region with 6 per 10,000. No cases
were found in the northern regions. The male to female
ratio was approximately 1:1.

Conclusion: The results of this national wide community-
based survey show a high prevalence of sickle cell disease
in the community and the disease is more common in
eastern and southern regions of the country. National
or regional newborn screening programs for sickle cell
disease using hematological tests should be planed. This
study shows that the population at risk has an uneven
geographical distribution. For this reason, selective rather
than universal neonatal screening is likely to be more
appropriate in the country.
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ickle cell disease (SCD) is a common hereditary

blood disease in Saudi Arabia, the gene for sickle
hemoglobin (HbS) results in the substitution of valine
for the glutamic acid normally present at the sixth
position from the amino terminus of the beta chain of
hemoglobin. Various studies were carried out regarding
the incidence and prevalence of SCD in children at
Saudi Arabia, but these studies described the incidence
or prevalence at the level of cites or regions and most of
the studies were hospital based.'” The objective of this
study is to report the regional prevalence of the disease
in a representative sample of each region of the country.
Such information should help in planning programs for
further studies and provision of health services.*’

Methods. Thisstudy was part of the Health Profile of
Saudi Children and Adolescent Project. It was approved
ethically and funded by the King Abdulaziz City for
Science and Technology (KACST). A sample of 42,000
children and adolescents was estimated to represent the
children and adolescents groups from birth to 19 years
of age. Previous studies have shown that the average
number of children and adolescents (under 19 years of
age) in Saudi households is between 3 and 5. Therefore,
a conservative estimation of 3 children and adolescents
for each family implies that a total of (42,000/3)
14,000 households were included in this study. These
households were randomly selected by multistage
probability sampling procedure from a stratified listing
based on the updated 2000-2001 population census
available at the time of the study design. The details
of this procedure were reported in the growth charts
article. This process was completely computerized.
It was performed with the assistance of the General
Directorate of Statistics, Ministry of Planning that
provided all details of the selected households in the
cities and villages including road and street maps. Pilot
study and training of the field workers were conducted
in each of the 13 regions. A house to house survey of
all selected households was possible and all data were
collected during the visitations. The questionnaire
includes questions regarding geographical area, family
history of SCD, gender, date of birth and past medical
history of each child in relation to SCD including
availability of any document indicating the diagnosis.
The questionnaire was tested in a pilot study and finalized
before the actual data collection. Interviewers (doctors

Disclosure. This study was approved and funded by
the King Abdulaziz City for Science and Technology
(KACST), Riyadh, Kingdom of Saudi Arabia (Grant
number: AR-20-63).
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and nurses) were recruited in each of the 13 regions
and trained to administer the questionnaire under the
supervision of the investigators. Physicians performed
the clinical examination of each child, member of the
field team to assess the general health of children and to
look for signs of SCD.

The study included all Saudi children from birth to
19 years old in the selected sample regardless of their
health status during the survey; thus, it included both
children with symptoms of SCD and those without
symptoms who had blood tests and diagnosis because
of the family history. Children with sickle trait are
excluded from the study.

Data management and analysis was carried out at
the Faculty of Medicine, King Saud University, Riyadh,
Saudi Arabia. The data was analyzed using the statistical
package for social sciences (SPSS). The prevalence of
SCD was calculated by counting the number of children
with the disease identified during the survey divided by
a denominator of the sample size, expressed per 10,000.
Chi-square test was used to compare the prevalence in
different regions of the country and the whole country.

Results. The study required recruitment of more
than 60 field teams to cover all selected households in
both urban and rural areas in each region. Each team
consisted of a minimum of one physician, one nurse;
usually one of them was a female, and a chaperon. In
addition, at least one of the members of the team was
Arab speaking. All the 14,000 households were covered
whether on the top of high mountains in the south, or in
the middle of the desert of the central region. However,
only 11,874 (84.8%) were eligible. The remaining 2,126
households were vacant, occupied by non Saudi families
and very few refusals. Nevertheless, this did not affect
the needed number of children and adolescents because
of the higher family size than that used in the calculation
of the sample size. There were 8,689/11,874 (73%) of
the households in urban and 27% in rural settlements.
The total number of children and adolescents found to
have SCD was 108 out of the total sample of 45,682
children and adolescents representing all regions of the
Kingdom, indicating a prevalence of 24 per 10,000.
Regional variation in the prevalence of SCD was
calculated based on the sample size of each region as
follows: Western region (Makkah and Medina regions)
=11,194. Central region (Riyadh and Qassim regions) =
10,711. Eastern region = 4,420. Northern region (Jouf,
Northern Border, Hail and Tabuk regions) = 8,959.
Southwestern region (Assir, Gizan, Najran and Al Baha
regions) = 10,398. The regional distribution of SCD
showed that the disease was more common in Eastern
region with a prevalence of 145 per 10,000, followed by
the Southern region with a prevalence of 24 per 10,000
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Table 1 - Prevalence of sickle cell disease.

Regions Number of cases Sample size Prevalence per
Males Females Total 10,000

Central 4 2 6 10,711 6
Western 9 4 13 11,194 12
Eastern 33 31 64 4,420 145
Northern - - 8,959 -
Southern 10 15 25 10,398 24
Total 56 52 108 45,682 24

(Table 1). In Western region, the prevalence of SCD
was 12 per 10,000, central region prevalence was 6 per
10,000 and there were no patients in the Northern
region of the country during the survey. The statistical
analysis of the results was performed with chi-square
and it was determined that the eastern region has a
significantly higher rate of SCD than the entire country
sample as a whole (p<0.001), while the northern region
has a significantly lower level of SCD than the country
as a whole (p<0.001). The SCD prevalence in the
central region was marginally lower than the country as
a whole (p=0.05). The frequency of SCD in different
age groups was estimated. It showed that 30 (28%)
children were <2 years, 21 (20%) children were 2-6
years old, 32 (30%) children were 7-12 years old and
25 (23%) children were more than 12 years old. Sickle
cell diseases was equally distributed between males and
females (ratio 1:1).

Discussion.  All families have a document
indicating that the children were diagnosed to have
SCD by physicians and receiving medical care in clinics
and hospitals. The study sample, randomly selected by
multistage probability procedure is representative of the
population of Saudi children and adolescents from birth
to 19 years of age. Therefore, the estimated reported
prevalence in this study is the most accurate reflection
of the general population prevalence reported so far.
It is difficult to compare the results of our study with
previous reports due to their differences in the study
design, sample coverage of the regions and as a whole.
The national study reported by El-Hazmi et al” is the
mostly comparable. As it was a hospital based and the
age range of the sample study was from 2 to 60 years;
therefore, the overall prevalence is expected to be higher
than in the present report (106 versus 24 per 10,000).
Although the method was different, the 2 surveys
provide similar estimates for the burden of disease. The
estimated regional prevalence of SCD in Saudi Arabia is
probably more informative than the overall prevalence.
Previous reports based on neonatal screening for SCD
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indicated high prevalence in some parts of the eastern
province. El-Mouzan et al found 291 newborn with
SCD by screening 29,246 babies in Qateef General
Hospital, Dammam Central Hospital and in Al Khobar
Teaching Hospital with a prevalence of 99.5 per
10,000.* Similarly, Nassrallah et al' reported from other
parts of the eastern province indicating a prevalence of
108-235 per 10.000. Clearly, these reports although
based on neonatal screening it does not represent all
parts of the Eastern Province, a finding that may explain
the difference with prevalence figures in this study (145
per 10,000). Similarly, a high prevalence of SCD
in the Southwest was documented in this study and
comparable with the study of El-Hazmi.”

The prevalence was 267 per 10,000 in El-Hazmi
study and 24 per 10,000 in our study, however the
El-Hazmi study is a hospital based and they screened
SCD in certain cities of Southwest region while our
study is a community based and the obtained sample
selected from all region is reasonably representative
of the region. Both previous surveys and this present
study shows high burden of sickle cell in the eastern and
southern region of the country. Al-Hamdan premarital
screening study,® determined that the highest rates of
sickle disease are the one in the eastern and southwestern
regions of the country which is consistent with our
study. The prevalence of SCD was 12 per 10,000 in the
Western region in this study compared to 88 per 10,000
in El-Hazmi et al study.” The difference was explained
by variation in the methodology. The present study
provides low prevalence of SCD in the central region
(6 per 10,000), which is similar to previous studies
carried out in the central region.*” The prevalence was
9 per 10,000 in El-Hazmi et al study 7 and no cases of
SCD was identified in Al-Nuaim et al study.® Finally,
despite a relatively high representation of the regions in
the North, no cases of SCD were found in the random
sample of 8,959 children and adolescents. This finding
supports those of El Hazmi et al” indicating that SCD

is still not a problem in the Northern regions. Sickle
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cell diseases is frequent in all Middle Eastern countries,’
our results are compared with similar community-based
studies in neighboring countries.'”"" A community-
based study of common hereditary blood disorders
was carried out in Oman.'’ The present study in Saudi
Arabia include children of wide age range while Omani
study was carried out in children <5 years old. The SCD
prevalence in Saudi children was 24 per 10,000 while in
Omani children is 20 per 10,000. As part of the National
Student Screening Project was used to determine the
prevalence of genetic blood disorders in Bahrain was
carried out for eleventh-grade students from 38 schools
(5,685 students).'' Prevalence of SCD was 120/10,000.
Sickle cell diseases have higher prevalence in Bahrain
comparing to our results of Saudi children. However,
compared to prevalence in the nearest region (Eastern),
that has a closer population similarity to Bahrain, the
prevalence of SCD would be higher in the Eastern
Province of Saudi Arabia (Prevalence was 145/10,000
in Eastern region). Our results are compared also with
other populations in the world. Sickle cell disease is a
serious health problem in Africa, every year between
200,000 to 230,000 babies are born in Africa with SCD,
rates of children born with SCD in Africa varies from
one to 300 per 10,000.'>" In the United States, SCD
affects 26 per 10,000 US babies of African descent.'*®
In England 2.8 per 10,000 affected infants are born
annually with SCD.'¢

This is a community based survey and the data is
obtained by history and clinical examination which
is supported by medical reports from the concerned
hospitals, there was no blood collection in the field
during the survey so the study skipped children with
sickle cell diseases who didn’t have symptoms or family
history of the disease since they were not referred to the
hospitals for blood tests. However  because children
with SCD usually have symptoms by 5 years of age,"”
under reporting is smaller problem in older age groups.
This limitation is compensated by large sample size in
each region.

In conclusion, the results of this study show a high
prevalence of SCD in the community. Both present
and old national studies of SCD in the kingdom show
that the population at risk has an uneven geographical
distribution.  For this reason, selective rather than
universal neonatal screening is likely to be more
appropriate in most areas. National programs of public
education are essential, as is the education of primary
care practitioners. The national study of prevalence of
the SCD should be repeated after 10 years in order to
assess the expected drop in the prevalence of the SCD
in the kingdom after the compulsory application of pre-
marital screening of common hereditary blood diseases

in KSA for all population in year 2004.
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