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Abstract

Aim of Study: to assess the prevalence of genetic
and infectious diseases that could be identified
through premarital screening in Aseer Region dur-
ing 2021.

Methods: Following a retrospective research de-
sign, this study included data of all prospective cou-
ples who underwent premarital examination in Ase-
er Region, Saudi Arabia, during 2021 (N=25,023).
The researchers retrieved data of all prospective
couples registered during 2021 through the Health
Services Platform “Seha” for Aseer. Retrieved data
included number of marriage proposals, lab results
for inherited hemoglobinopathies, and chronic dis-
eases, i.e., hepatitis B, hepatitis C, and human
immunodeficiency virus, (HIV/AIDS). A total of
128 patients with hepatitis B were identified (100,
78.1% were males), while 13 hepatitis C patients
were identified (11, 84.6% were males), in addition
to 9 HIV/AIDS patients, all of whom were males.

Conclusions: Sickle cell disease and hepatitis B
are commonly identified by premarital examina-
tion in Aseer Region. Males are more frequently
affected than females. Health education regard-
ing the negative impact of consanguinity is highly
needed. Vaccination against hepatitis B should be
enforced. Prospective couples whose offspring is
at risk of hereditary diseases should be strongly
convinced to comply with marriage cancellations.

Key words: Premarital screening, Sickle cell dis-
ease, B-thalassemia, Hepatitis B, Hepatitis C, HIV/
AIDS, Saudi Arabia.
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Introduction

Autosomal recessive disorders, such as sickle cell dis-
ease, beta thalassemia, and other hemoglobinopathies
are the most common genetic blood disorders in the Middle
Eastern countries (1). The incidence of children born with
sickle cell disease is expected to increase globally by 30%
by 2050 (2). Available evidence suggests that congenital
and genetic disorders are responsible for a large portion
of mortality and handicap leading to poor quality of life of
younger adults in this region. The incidence of hereditary
blood disorders is intertwined with social, cultural, and re-
ligious practices in Middle Eastern countries, which makes
the management of the disorders more complicated. This
creates a huge burden on the individuals and families and
the health care systems in these countries (3).

Premarital medical examination has been rec-
ommended as an effective measure for the prevention of
several diseases. It is a consultation offered to individu-
als planning to marry. It involves history taking, clinical
examination, and laboratory investigations to screen for
inherited and communicable diseases (4). It refers to poli-
cies that make certain medical examinations a necessary
condition for marriage, especially those in which diseases
are endemic, for various legal and cultural reasons, and
other educational and cost-effectiveness factors (5-6).

Premarital screening and genetic counselling programs
have been established and implemented in eight Middle
Eastern countries. This program offers premarital genetic
counseling to couples at risk for hemoglobinopathy disor-
ders and is considered as a mandatory step before receiv-
ing a marriage license (7).

Currently, premarital screening in Saudi Arabia includes
laboratory testing and medical consultation sessions for
common genetic blood disorders (i.e., sickle cell disease
and thalassemia) and infectious diseases (i.e., hepatitis B,
hepatitis C, and HIV/AIDS). Screening takes place at over
131 healthcare centers across the Kingdom, and couples
planning to marry must attend at least three months prior
to the marriage date. Screening aims to determine the
odds of transmitting these diseases to the other partner or
children and to provide partners with options to plan for a
healthy family (4).

Premarital screening and genetic counseling programs can
identify and modify the health risk factors known to impact
genetic disorders. Premarital screening could be the most
important way to prevent the several genetic blood disor-
ders and many medical, psychological, and social marital
problems (8). Premarital screening and genetic counsel-
ing programs have been declared mandatory in several
Middle Eastern countries, including the Kingdom of Saudi
Arabia. They are offered free of cost to reduce the at-risk
marriages and the prevalence of genetic disorders (7).

A review conducted on the effectiveness of premarital
screening and genetic counseling programs for beta thal-
assemia in Middle Eastern countries has revealed that a

cancelation rate of 65% of at-risk marriage could not be
achieved except in Iran, Turkey, and Iraq (7).

In the southern region of Saudi Arabia, hemoglobin ab-
normalities are still prevalent. In addition, prevalence of
hemoglobin variants, including sickle cell and thalasse-
mia, was higher in the younger population born after the
premarital screening than in older subjects (9).

It is to be noted that in the Arab region, a greater pro-
portion of people may prefer consanguineous marriages
(10). Moreover, abortion is considered illegal, which ne-
cessitates urgent efforts to prevent the marriage of the dis-
ease-carrier couples (11). Therefore, premarital screening
can help the couple prepare themselves for marriage with
proper premarital counseling giving them a better chance
for a stable and satisfying marriage.

Al-Mendalawi (12) argued that consanguineous marriage
is a noticeable phenomenon in Saudi Arabia that tremen-
dously contributes to the relatively high prevalence of vari-
ous genetic diseases, particularly hemoglobinopathies.
The control of consanguineous marriage remains a chal-
lenge if these diseases are to be successfully contained.
It has often been proposed that consanguineous marriage
should be strongly discouraged on the basis of medical
background to prevent various genetic diseases. Howev-
er, several expert groups have pointed out that this pro-
posal is inconsistent with the ethical principles of genetic
counseling, overlooks the social importance of consan-
guineous marriage, and is ineffective. Instead, they have
suggested that the custom increases the possibilities for
effective genetic counseling, and have recommended a
concerted effort to identify families at increased risk, and to
provide them with risk information and carrier testing when
feasible. Therefore, it is anticipated that implementation
of premarital screening and genetic counseling programs
could provide adequate preventive measures at primary,
secondary, and tertiary levels and effectively contain these
genetic diseases in a highly consanguineous population,
like Saudi Arabia.

Therefore, it is important to assess the data and yield of
premarital screening recently conducted in Aseer region,
in the southeastern area of Saudi Arabia. This is crucial in
developing strategies to create awareness and build posi-
tive attitudes toward premarital screening.

Aim of study

The present study aimed to assess the prevalence of
genetic and infectious diseases that could be identified
through premarital screening in Aseer Region during
2021.
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Methodology

Following a retrospective research design, this study
included data of all prospective couples who underwent
premarital examination in Aseer Region, Saudi Arabia,
during 2021, and who registered at the Premarital
Screening and Genetic Counseling (PMSGC) program.
The researchers retrieved data of all prospective couples
registered through the Health Services Platform “Seha”
for Aseer Region during 2021.

Retrieved data included number of marriage proposals,
lab results for inherited hemoglobinopathies, i.e. sickle
cell disease and B-thalassemia, in addition to certain
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chronic diseases, i.e. hepatitis B, hepatitis C, and human
immunodeficiency virus, (HIV/AIDS). No personal
identification data (name, national ID or mobile phone
number) were included.

The ethical approval for conducting the present study
was obtained from the Institutional Research Board at
the General Directorate of Health Affairs in Aseer Region,
Saudi Arabia. Collected data were analyzed using the
Statistical Package for Social Sciences (IBM, SPSS,
version 28).

Table 1: Results of premarital screening of prospective couples in Aseer Region during 2021

Congenitalfinfectious Diseases Mo, %

* FPositive 1705 &8
* Megative 23318 93.2
Total 25023 100.0

Figure 1: Results of premarital screening of prospective couples in Aseer Region during 2021

Table 1 and Figure 1 show that during 2021, there were 25,023 of premarital screening of prospective couples in
Aseer Region, of whom 6.8% were positive for congenital or infectious diseases.
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Table 2: Prevalence of genetic blood diseases among prospective couples who applied for premarital
screening in Aseer Region during

Males Females Total P

Genetic diseases MNa. % Mo. % Mo, % value
Sickle cell dissase

* Carriers 504 709 207 291 711 a4.9

* Cases 11 28.9 27 711 33 = <0.001

+ Total 515 a8 234 312 7492 100.0
E-thal assemia

. Carriers 151 2.0 111 35.0 292 99.7

* Cases 1 100.0 0 0.0 1 0.3 0.434

+  Total 152 p2.1 111 37.9 293 100.0

Table 2 and Figure 2 show that among prospective couples who underwent premarital screening in Aseer Region
during 2021, a total of 749 patients with sickle cell disease were identified (515, 68.8% were males and 234, 31.2%
were females), while 293 (-thalassemia patients were identified (182, 62.1% were males, and 111, 37.9% were
females).

Figure 2: Genetic blood diseases among prospective couples who applied for premarital screening in Aseer
Region during 2021

H Males B Females
800 759

Sickle cell dissase B-thalassemia
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Table 3: Prevalence of infectious diseases among prospective couples who applied for premarital screening in
Aseer Region during 2021

Males Females Total P
Infectious diseases Mo. % MNo. % Mo. % Value
Hepatitis Bvirus 100 731 28 21.9 123 853
Hepatitis Cvirus 11 ad.6 2 15.4 13 s8.7
Human mmunodeficienoy Virus 9 100.0 0 0.0 9 &0 0,260
Total 120 0.0 30 20.0 150 100.0
Figure 3: Infectious diseases among prospective couples who applied for premarital screening in Aseer Region
during 2021
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Table 3 and Figure 3 show that a total of 150 patients were diagnosed with chronic infections, of whom 128 patients with
hepatitis B were identified (100, 78.1% were males and 28, 21.9% were females), while 13 hepatitis C patients were

identified (11, 84.6% were males, and 2, 15.4% were females), and 9 HIV/AIDS patients were identified; all of them were
males.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 20 ISSUE 10 OCTOBER 2022
78




POPULATION AND COMMUNITY STUDIES

Discussion

The Kingdom of Saudi Arabia is considered to have
the highest incidence of hemoglobinopathies among
countries in the Middle East. The most common types
of these hemoglobinopathies are thalassemia and sickle
cell disease (9). Sickle cell anemia poses a continuous
significant cause of elevated mortality and morbidity in
Saudi Arabia (13), while data concerning the mortality rate
associated with thalassemia are still lacking (14).

Results of the present study showed that during 2021,
25,023 prospective couples underwent premarital
screeninginAseer Region. Outofthose, 6.8% were positive
for congenital hemoglobinpathies (i.e., sickle cell anemia)
or chronic infectious diseases (hepatitis B, hepatitis C, or
HIV/AIDS). Generally, hemoglobinopathies and chronic
infectious diseases were more common among examined
males than females. Among 749 patients with sickle
cell disease, 68.8% were males and, while among 293
B-thalassemia patients, 62.1% were males. Moreover,
among 128 patients with hepatitis B, 78.1% were males,
and among 13 hepatitis C patients, 84.6% were males,
while all identified HIV/AIDS patients were males.

Sickle cell disease is the most common genetic blood
disorder. It may cause serious health issues and become
life-threatening. Unfortunately, even with superior care
being provided, life expectancy in cases of sickle cell
disease is still reduced by 30 years (15-16).

Several studies have examined prevalence of
hemoglobinopathies in various Saudi cities. Over a 6-year
period, the study of Memish and Saeedi (17) that was
conducted in all 13 administrative regions of Saudi Arabia
reported prevalence rates of 4.5% and 1.8% for sickle cell
disease and B-Thalassemia, respectively. Based on data
obtained from the PMSGC programs, there were reported
prevalence rates of 4.96% and 1.36 for sickle cell disease
and B-Thalassemia among examined prospective couples
(18). Mir et al. (19) noted that within Saudi Arabia, the
eastern and southwestern areas are known to have the
highest prevalence of hemoglobinopathies.

In Al Majma’ah City, Saudi Arabia, prevalence of -
thalassemia trait was higher than sickle cell trait in
premarital couples. The PMSGC program reported that
during February 2004 to January 2005, 4.20%, 0.26%,
3.22% and 0.07% of the participant premarital couples
had sickle cell trait, sickle cell disease, B-thalassemia trait
and B-thalassemia disease, respectively (20).

As hemoglobinopathies are among the most serious and
costly disorders, the PMSGC program was first introduced
in Saudi Arabia in 2001 and became mandatory by 2004.
The program aims to improve quality of life and reduce
the incidence of these disorders. Following launching the
program, Saudi Arabia showed a marked reduction in
the number of at-risk marriages and predicts to observe
a considerable decrease in the burden of the genetic
disease in the upcoming years (18).

Memish and Saeedi (17) stated that premarital screening is
practically the main preventive measure against inherited
hemoglobinopathies. They emphasized the success of the
PMSGC program in reducing the detection and prevention
of at-risk marriages. Detection of at-risk marriages was
reduced by about 60%. However, sickle cell disease
remains a predominant hemoglobinopathy accounting for
more than 7% of total tests in Southern Saudi Arabia.

Several studies have established the benefits of
compulsory premarital screening in minimizing the risk
and impact of hereditary blood disorders (21-23).

Alsaeed et al. (18) examined the distribution of disorders
throughout Saudi Arabia on a large cohort obtained from
2011 - 2015 PMSGC data. They reported a reduction
in those with B-thalassemia traits over the 5-year study
period. However, sickle cell disease remained constant
from 2011 to 2015.

Premarital screening has been shown by several studies
to decrease the rates of hereditary disease by lowering the
incidence of genetic blood disorders including sickle cell
anemia, thalassemia, and infectious diseases, including
hepatitis B, hepatitis C, and HIV/AIDS (24-26).

Interestingly, Melaibari et al. (27) argued that, although
Saudi Arabia has mandated the premarital screening
program, almost half of the genetically incompatible
couples have gone ahead with their marriage decision.
The Saudi population is characterized by large families,
high maternal and paternal ages, and high levels of
inbreeding (28).

Despite the potential benefits of mandatory premarital
screening, people continue to marry theirintended partners
(29). Several studies reported that a significant number of
prospective couples do not abide with results of premarital
screening tests (23; 30). Social stigma was reported to
be one of the main reasons for non-compliance to results
of premarital screening. Other stated reasons included
interference with God’s will, difficulty to cancel marriage,
and hurting feelings (23; 31). Additionally, lack of sufficient
knowledge regarding premarital screening could explain
the negative perception among some individuals (32).

Therefore, ethical and social aspects should be considered
for mandatory premarital screening to balance between
prevention and autonomy of the couples. There is a
need to identify the barriers against uptake of premarital
screening tests (33).

Ceglie et al. (34) noted that gender could be a valuable
factor in the risk stratification of hemoglobinopathy patients
at diagnosis. Moreover, sex hormones were recognized
as responsible for gender differences. Similarly, Marsella
et al. (35) reported a higher prevalence of thalassemia
among males. However, in Eastern Saudi Arabia, Udezue
and Girshab (36) found no gender difference in prevalence
of sickle cell anemia.
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Al-Mazrou et al. (37) reported that the male: female ratio
among HIV/AIDS patients in SaudiArabia is 3:1. Moreover,
in Aseer Region, Saudi Arabia Al-Humayed (38) reported
a higher prevalence of HbSAg among males than female,
but higher prevalence of HCV antibodies among females.

The higher preponderance of hemoglobinopathies and
chronic infectious diseases among males in our study may
be attributed to the fact that these diseases considerably
affectthe general condition and appearance of the patients.
Therefore, females who are pale due to anemia and those
who suffer wasting or weakness are less frequently asked
for marriage.

Strength and Limitations

The inclusion of all the study population, and large sample
of the study population were important strengths in this
study. However, a limitation of this study is that we could
not investigate factors related to non-compliance to results
of premarital examination. Therefore, future studies should
investigate concepts that can induce health behavior to
comply with premarital screening recommendations.
Future research is needed to explore possible related
aspects, such as the impact of social stigma, religion on
planned marriage cancellations.

Conclusions

Based onthe study results, hereditary hemoglobinopathies,
(especially sickle cell disease), and hepatitis B, are
commonly identified by premarital examination of
prospective couples in Aseer Region. Males are commonly
more affected than females. There is a pressing need
to provide health education messages to the public
regarding the negative impact of consanguinity. Moreover,
vaccination against hepatitis B should be enforced to
minimize the incidence of this disease. Finally, prospective
couples whose offspring is at risk of hereditary diseases
should be strongly convinced to comply with marriage
cancellations.
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