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apparently healthy parents. Available epidemiological data 
clearly indicate that genetic disorders are rapidly becoming 
a major public health concern in certain parts of the world 
[2]. According to the World Health Organization in 2012, 
approximately 5% of the world’s population carries trait 
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Introduction

Thalassemia and sickle cell disorders are genetic blood diseases 
that affect how oxygen is carried in the body [1]. Both conditions 
are due to the inheritance of mutant hemoglobin genes from 
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Purpose: Genetic disorders can be prevented by basic public health measures and activities that focus primarily on education 
and approaches in Primary Health Care. Premarital screening is one such approach that can identify asymptomatic carriers of 
hemoglobinopathies and provide genetic counseling to couples for a healthy reproductive life. This study aimed to estimate 
the prevalence of beta thalassemia and sickle cell disorders in the adult population screened as a part of the United Arab 
Emirates Premarital Screening Program and to measure the effectiveness of the program in decreasing high-risk marriages in 
Ras Al Khaimah (RAK). 
Materials and Methods: A retrospective, population-based study was conducted at the RAK Primary Health Care Center, 
where the National Premarital Screening Program is implemented. The study included data collected from the premarital 
screening records of all couples who had applied for a marriage license during 2008-2015. 
Results: Of the 17,826 individuals screened during the studied period, 4.02% (717) were diagnosed as positive for 
hemoglobinopathies. The prevalence of beta thalassemia and sickle cell disorders among the total study population was 
2.98% and 1.05%, respectively. The hemoglobinopathy trait was more prevalent than the disease. Among these 8,913 
couples who were issued certificates for compatibility based on screening tests, 28 (0.31%) couples were declared high-risk 
(unmatched). Seventy percent of these unmatched couples reported consanguineous marriages. 
Conclusion: The program was successful in achieving its objective of identifying high-risk marriages. In spite of the counseling, 
however, all of the high-risk couples still married each other.
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genes for hemoglobin disorders, mainly sickle cell disease and 
thalassemia. Over 300,000 children with severe hemoglobin 
disorders are born each year, with 80% born in developing 
countries [1,3].

In the Gulf region, inherited blood disorders (specifically, 
thalassemia and sickle cell disease) are highly prevalent and 
cause great suffering to afflicted children in these countries [4]. 
The magnitude of the problem can be attributed to two major 
factors. One is the strong cultural preference for consanguineous 
marriage, which is associated with a relatively high prevalence 
of recessively inherited disorders. The other is the large family 
sizes, which may increase the number of affected children 
[5]. According to information revealed by the Ministry of 
Health and the Arab Centre for Genetic Studies in 2007, the 
number of hereditary diseases in the United Arab Emirates 
(UAE) had reached to 240, of which 82 diseases resulted from 
consanguineous marriages. It has been estimated that about 
50% of the marriages in the country are consanguineous, of 
which 26% are first-degree marriages [6]. The incidence of beta 
thalassemia was estimated to be around 8% in the UAE [7].

Since the 1950s, Arab countries have made great progress 
in some health-related aspects such as access to health care, 
life expectancy, and infant mortality. Genetic and congenital 
disorders are responsible for a considerable number of 
perinatal and neonatal deaths in Arab populations. In addition 
to the health effects, they pose severe social, financial, and 
psychological difficulties that significantly impact the quality of 
life of the affected individuals and their families [4]. The health 
burden of these disorders can be effectively reduced through 
prevention programs focused primarily on education and by 
approaches in Primary Health Care [2]. Premarital screening is 
one such approach that can accurately identify asymptomatic 
carriers of hemoglobinopathies and provide genetic counseling 
to couples for a healthy reproductive life. This program can 
greatly reduce the rate of high-risk marriages and the birth 
of affected infants, provided that social, religious, ethnic, and 
cultural factors are all addressed [8]. Premarital screening 
services in the UAE were initiated with the Marriage Fund in 
1992. This program provides UAE nationals, intending to get 
married, with adequate support in terms of financial grants 
and family guidance services. Its aim is to prepare and guide 
prospective couples toward starting a stable family life and 
building a solid UAE society [9]. Since 2009, the UAE Ministry 
of Health has legislated mandatory premarital screening for all 
couples planning to get married, not only for those applying for 
the marriage fund. A medical certificate, which is valid for three 

months, has to be submitted to the judicial department before a 
marriage can proceed [10,11].

Several countries in the Mediterranean and Middle Eastern 
regions have also implemented mandatory premarital screening 
and genetic counseling programs to reduce the prevalence 
of genetic disorders. This current study aimed to estimate the 
prevalence of sickle cell disorders and beta thalassemia in the 
adult population screened as part of the Premarital Screening 
Program and to assess the effectiveness of the program in 
decreasing high-risk marriages in Ras Al Khaimah (RAK), UAE.

Materials and Methods

1. Data background and setting
The data used in this study were acquired from the RAK 

Primary Health Care Center, previously known as El Kuwaiti 
Hospital. This is the only center that has been authorized 
by the UAE Ministry of Health to implement the premarital 
screening program in RAK. It provides testing and counseling 
services to all couples planning to get married and applying 
for a marriage license. The tests are free for Emiratis, but have 
to be paid for by non-citizen residents. Insurance does not 
cover the premarital testing. The prospective couples have to 
contact the designated center, where trained staff (usually 
pediatricians, but if not available, a designated physician) 
will record their basic demographic information and collect 
the blood samples into tubes (containing ethylenediamine 
tetraacetic acid anticoagulant) for testing at the designated 
laboratory. Hemoglobinopathies are identified via hemoglobin 
electrophoresis, and the results are interpreted in accordance 
with standard laboratory diagnostic protocols [12]. 

Couples found to have a low risk of hemoglobinopathy are 
issued compatibility certificates. However, if both members of 
the prospective couple are found positive for sickle cell trait/
disease and/or thalassemia trait/disease, they are declared high-
risk. These couples are not issued a marriage certificate and are 
referred to genetic counseling in the same clinic. The counseling 
is given either to the couple likely to get married or to the 
male partner along with a person representing the female. The 
counseling session includes discussion on the risk of having 
children with a severe form of disease and its consequences. 
A certificate of incompatibility is issued to both partners after 
obtaining their signatures and providing them with health 
education brochures. Couples have the right to marry regardless 
of the screening test results. All the high-risk couples are being 
followed up to evaluate the success of the program.
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2. Study design and data collection
This retrospective, population-based study included all 

individuals who had applied for a marriage license during the 
years 2008-2015. The data were collected from the available 
premarital screening records obtained at the RAK Primary 
Health Care Center. Information regarding the total number of 
persons tested, demographic characteristics, positive cases and 
carriers of hemoglobinopathies, and number of unmatched 
couples were obtained from the program office. However, no 
personal identification information was transmitted along with 
these data. The UAE health authorities and the local institutional 
ethics committee approved the content of the study before it 
was conducted.

3. Statistical analysis
The data were entered into an IBM compatible computer, 

using the Microsoft Excel Office 2003. Descriptive analysis using 
frequency counts and percentages was carried out. 

Results

A total of 17,826 individuals were screened under the 
program from January 2008 to March 2015. The total number of 

individuals identified with hemoglobinopathies was 717 (4.02%) 
(Table 1). More than two thirds (86.5%) of these individuals were 
Emirati and more than half of them (57%) were male.

The prevalence of thalassemia and sickle cell disorders among 
the total number of adults screened was 2.98% (531) and 1.05% 
(188), respectively. The total number of individuals identified with 
sickle cell trait was 180 (1.01%) and those with sickle cell disease 
amounted to 8 (0.04%). In the case of beta thalassemia, 513 
(2.88%) of the individuals screened were found to be positive for 
the trait and 18 (0.10%) were positive for the disease (Table 1). 

Among the 8,913 couples who were issued certificates 
for compatibility based on screening tests, 28 (0.31%) were 
declared high-risk (unmatched). The prevalence of thalassemia 
was higher than that of sickle cell disorders in the unmatched 
couples (Table 2). The percentage of consanguineous marriages 
among all the unmatched couples was 70%. All the unmatched 
couples were contacted by telephone, and it was found that 
100% of them had married each other, despite the known 
incompatibility status. 

Discussion

As determined from this study, the overall prevalence of 

Table 1. Prevalence of hemoglobinopathies among screened premarital adults
Year Hemoglobinopathies Thalassemia trait Thalassemia disease Sickle cell trait Sickle cell disease Total

2008-2015 717 (4.02) 513 (2.88) 18 (0.10) 180 (1.01) 8 (0.04) 17,826

2008 91 (4.22) 53 (2.46) 4 (0.19) 32 (1.48) 2 (0.09) 2,158

2009 119 (4.31) 90 (3.26) 5 (0.18) 23 (0.83) 1 (0.04) 2,764

2010 107 (4.03) 76 (2.86) 4 (0.15) 26 (0.98) 1 (0.04) 2,658

2011 111 (4.14) 70 (2.61) 5 (0.19) 34 (1.27) 2 (0.07) 2,682

2012 92 (4.28) 67 (3.12) 0 (0.00) 25 (1.16) 0 (0.00) 2,148

2013 105 (3.85) 83 (3.05) 0 (0.00) 21 (0.77) 1 (0.04) 2,724

2014-2015 92 (3.42) 73 (2.71) 0 (0.00) 18 (0.67) 1 (0.04) 2,692

Values are presented as number (%).

Table 2. Percentage of unmatched couples by hemoglobinopathies disorders
Year Total couples Unmatched couples Thalassemia disorders Sickle cell disorders

2008 1,079 2 (0.19) 1 (0.09) 1 (0.09)

2009 1,382 6 (0.43) 5 (0.36) 1 (0.07)

2010 1,329 2 (0.15) 1 (0.08) 1 (0.08)

2011 1,341 7 (0.52) 7 (0.52) 0 (0.00)

2012 1,074 6 (0.56) 5 (0.47) 1 (0.09)

2013 1,362 3 (0.22) 2 (0.15) 1 (0.07)

2014-2015 1,346 2 (0.15) 1 (0.07) 1 (0.07)

2008-2015 8,913 28 (0.32) 22 (0.25) 6 (0.07)

Values are presented as number (%).
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beta thalassemia and sickle cell trait/disease was quite high 
and resulted in incompatibility in more than 0.3% of the 
couples. These figures are much higher than those reported 
from western countries and may be considered similar to 
other studies conducted in the Gulf Cooperation Council 
countries, which have also shown a relatively high prevalence 
of hemoglobinopathies. A study in Saudi Arabia demonstrated 
that of a total of 488,315 individuals screened, 4.20% had 
sickle cell trait, 0.26% had sickle cell disease, 3.22% had 
thalassemia trait, and 0.07% had thalassemia disease. Among 
the couples who were issued certificates for matching, 2.14% 
were declared high-risk [13]. The UAE has demonstrated a 
0.07% prevalence of sickle cell disease and 1.5% prevalence of 
sickle cell trait among neonates [14]. An Omani study showed 
a 0.2% prevalence of sickle cell disease, 6% prevalence of 
sickle cell trait, and 2% prevalence of beta thalassemia among 
children younger than 5 years of age [15]. These estimates are 
not directly comparable to our study population, however, 
because they are figures for neonates or young children. The 
prevalence of hemoglobinopathies in our study population is 
not only dependent on the incidence of the disease at the time 
of conception, but also on the product of the disease incidence 
and the survival pattern of affected individuals up to the age of 
marriage. As this survival pattern is dependent on the severity 
of illness, as well as health care service availability and use, the 
prevalence of sickle cell disease and thalassemia is low compared 
with sickle cell trait or thalassemia minor in children.

In developing countries, the major determinants of 
consanguineous marriages are sociocultural factors, which are 
resistant to change [16]. A number of other possible reasons 
include screening at a late stage in the marriage process, 
difficulty in finding an alternative socially suitable match, 
commitment of the couple to each other, or failure of the health 
care staff in providing adequate information to the couples 
to change their decision. There could be another dimension 
of possible psychosocial stigma attached to declaring the 
incompatibility to the community. The Emirati community 
originated from a tribal society with a high proportion of 
consanguineous marriages, which means the recessive genes 
had been able to survive, concentrate, and exhibit disease 
in these populations over the centuries. This phenomenon 
has been described as being the major reason for the higher 
prevalence of autosomal recessive disorders in similar 
populations [17]. This phenomenon is obvious in the current 
study, where the prevalence of carriers among Emirati people 
is high. Seventy percent of the unmatched couples were going 

through consanguineous marriages and got married to each 
other despite being aware of the high risk. Indeed, 100% of the 
unmatched couples married each other irrespective of the risk of 
having a child with hemoglobinopathy. Findings in other studies 
show that programs in Saudi Arabia and Jordan have achieved 
10% and 40% reductions in at-risk marriage rates, respectively, 
without legal therapeutic abortion [8]. These increased 
cancellations of at-risk marriages in the absence of therapeutic 
termination may be attributed to an increased understanding 
in these two countries of the problem of genetic blood disorders 
[18].

Prenatal diagnosis of these diseases is practically unavailable 
in the current health care system of the UAE. Even if diagnosis 
were available, the option of abortion is either unavailable or 
unacceptable to families because of social and/or religious 
reasons. Considering the fertility pattern of the population 
and the health care services available, practically all high-
risk marriages are likely to produce children at high risk of 
hemoglobinopathies.

In conclusion, the study results showed an excellent access of 
the program to the target population in RAK, UAE. The program 
was successful in screening eligible individuals, identifying the 
couples at risk of having children with hemoglobinopathies, and 
providing them with health education. However, it has not been 
successful in achieving the main goal of discouraging high-risk 
marriages and decreasing the incidence of these disorders in 
future generations.

A life-cycle approach to prevention is by offering the screening 
test to young adults at an earlier stage, such as immediately 
after high school, so that they can discuss the issue in the early 
phase of the marriage process. Health education campaigns 
for the general population and intensification of counseling 
to high-risk couples are needed to increase awareness of the 
genetic anomalies and alleviate the associated social biases and 
unfounded fears. Furthermore, reconsiderations of prenatal 
detection and therapeutic abortion are likely to improve the 
effectiveness of such programs. 
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