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Abstract

Background: During the past two decades, the attention of public health has been drawn to
premarital genetic screening (PGS) programs to reduce birth defects and avoid genetic disorders.
In Jordan, the high rate of genetic hemoglobinopathies compelled the government to implement an
obligatory PGS program before marriage. Therefore, the objective of this study was to investigate
the knowledge, opinion, and practice of young Jordanians concerning PGS.

Methods: Using a pretested questionnaire, this cross-sectional study was conducted on a
convenience sample from Jordan. The measures included respondents’ demographics, and beliefs/
opinions regarding PGS.

Results: A total of 432 participants completed the survey. The majority (87.8%) had a positive
attitude toward PGS program. Reasons behind this positive attitude were preventing transmission
of genetic diseases, reducing family breakdown/psychosocial problems, and financial burdens of
having a child with genetic disease. In fact, 49.8% of participants were willing to change their
marriage decision in case of receiving incompatible results. Moreover, most of the participants
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(75.1%) demanded the implementation of a law that prohibits incompatible marriages. A positive
attitude toward PGS was found to be associated with female gender and having a university
education.

Conclusions: Young Jordanians have a positive attitude toward the implementation of PGS.
Yet, educational programs should be drawn up to the target population before getting married
emphasizing the important role of PGS in the wellness of the community.
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Introduction

Genetic screening refers to explicit and systematic programs directed either at a whole
population of asymptomatic individuals or at subpopulations in which risk is known to be
increased [1]. World Health Organization (WHQ) recommends population-wide screening
tests for diseases with serious consequences, where screening tests showed potential benefits
and advantages to people’s health [2].

Premarital genetic screening (PGS) helps to avoid hereditary diseases; thus, increasing the
likelihood of having a happy and stable family. Consanguineous marriages are common

in the Middle East and North Africa (MENA) region. As a consequence, the prevalence

of genetic abnormalities in the MENA is high. For example, the rate of heterozygosity
(carriers) for glucose-6-phosphate dehydrogenase (G6PD) deficiency is between 2.5% and
27%, and for thalassemia/sickle cell anemia is between 30% and 50% [3]. In recent years,
several countries in the MENA region have implemented mandatory PGS programs to stem
the prevalence of genetic disorders [4, 5]. The majority of such PGS aims to identify carriers
of hemoglobin disorders, in order to assess the risk of having children with a severe form

of the disease. A meta-analysis of 23 well-designed premarital prevention programs revealed
that such programs are effective and efficient in yielding immediate and short-term gains in
terms of the wide spectrum of relationships [6].

In Jordan, the government established a PGS program in 2007 to lower the prevalence of
hemoglobinopathies, especially thalassemia [7, 8]. The mandatory PGS is provided for free
to all Jordanians in public hospitals and health-care centers, and a test certificate is required
to complete the marriage procedures. Genetic counseling is also provided to incompatible
couples which explain the results of the screening and the available options. The PGS can
be effective for the prevention and management of congenital anomalies and associated
psychosocial marital problems [9].

Mandatory PGS programs began in the 1970s to eradicate f-thalassemia in the
Mediterranean region. Cyprus took the initiative and implemented a PGS program in 1973
with a very successful story. The program was able to decrease the annual number of
affected births from 51 to 8 between 1974 and 1979 and to 0 since 2002 [10]. Similar
programs were implemented in Italy and Greece which also achieved 100% p-thalassemia
birth reductions [11]. However, the attitude and knowledge of the populations in the Arab
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region regarding PGS need attention. Thus, the present study aimed to examine both the
knowledge and attitudes of Jordanians, as an example of Arab populations, who are at
marriage age toward PGS.

Questionnaire Setup, Ethical Approvals, and Data Collection

This questionnaire-based study was carried out to survey young Jordanian adults. The
content of the questionnaire was planned corporately between the investigators based

on previous similar studies in genetics-related practice and research. The developed
questionnaire was peer-reviewed by other faculty members and was pretested and piloted
on 10 participants, who were not included in the final data analysis of the study, to provide
feedback about clarity and comprehensibility of the questions. Feedback from the pilot
testing was taken into considerations, and the suggested adjustments were incorporated into
the questionnaire.

Ethical approval was obtained from the Jordan University of Science and Technology IRB
committee. Voluntary participation of subjects has been confirmed through an Arabic written
informed consent form before data collection. All procedures, data storage, and privacy
concerns were governed by the ethical regulations of Jordan University of Science and
Technology and Yarmouk University (Irbid, Jordan).

The Arabic form of the questionnaire was distributed by hand to a convenience sample of
young adults in the Northern part of Jordan (=18 years old) who were at shopping centers
or universities by a well-trained research assistant. The research assistant approached the
potential participants and explained the elements of the study to them making sure that they
were single or at the marriage age. After sufficient consideration, only those who agreed
to take part in the study were allowed to fill the questionnaire. The response rate was

61%. Recruitment was continued until the target sample size was reached 432 responses,
5% margin of error; 95% confidence interval. The study questionnaire was developed to
target the demographic characteristics and premarriage genetic testing beliefs among adult
Jordanian subjects. The demographic characteristics included age, gender, and education.
Premarriage genetic testing questions covered beliefs, the timing of genetic testing, aims,
benefits, and risks of PGS.

Data Analysis

Results

Data were analyzed using Statistical Package for Social Sciences (SPSS), version 22.0
(IBM Corporation, Armonk, NY, USA). Values were expressed via employing frequencies,
percentages, and means. XZ analysis and independent samples ftest were used to assess the
association among outcomes. Statistical significance was considered once p value <0.05.

Sample Characteristics

The survey was completed by 432 respondents who were laypersons from Irbid, a large city
in the North of Jordan. The mean age of the sample was 21.7 years. About 70% of the study
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participants were females, and 85.4% of them were university students/university graduates.
A minority of the respondents (0.9%) education was less than high school. The full details of
the demographic and background characteristics are summarized in Table 1.

Beliefs and Obligations of Young Jordanian to PGS

Figure 1 displays some of the issues of PGS about beliefs, timing, aims, and obligations.
An indicator of positive beliefs regarding PGS was noted. The majority of the respondents
(87.8%) believed in the vitality and necessity of PGS. Yet 12.1% did not believe that PGS is
essential. Overall, when looking at the purpose of PGS, more than three-quarters (80.3%) of
the respondents elucidated that the main aim of PGS was to protect future generations from
genetic diseases and disorders. Still, 14.8% of the respondents believed that the goal of PGS
is to prevent the transmission of communicable diseases from partner to partner.

Expected Consequences of Positive PGS

When respondents were asked about their attitudes towards the PGS results, half of

them (49.8%) indicated that they would end their relationship in the case of receiving
incompatible or abnormal test results. Besides, 36.1% of them reported that they would seek
genetic counseling to help them decide their relationship. On the other hand, about 14.1% of
the respondents indicated that they would continue the relationship and get married.

Opinions of Young Jordanian to PGS

Table 2 summarizes the opinions of respondents regarding PGS. Results further confirmed
the positive attitude of the respondents regarding PGS. A high percentage of the respondents
believed that PGS should be obligatory (88.3%), and the government should use its power

to stop the marriage if PGS result is positive (75.1%) as a preventive measure to restrict

the spread of genetic diseases. Additionally, the majority agreed that PGS can minimize the
economic burden of treating the genetic diseases in the country (82.0%), significantly reduce
family breakdown, and prevent future psychosocial problems (86.7%). Finally, the majority
(84.1%) of participants agreed that PGS should be expanded to include other genetic
diseases if the concerned partners have a family history of genetic diseases. However, about
13.1% of participants believed that PGS is legally forbidden.

Attitudes Related to PGS

Table 3 identifies different factors associated with attitudes related to PGS. Attitude toward
the availability and use of PGS was assessed using the statements like “Do you support that
the PGS should be obligatory?”; and “Do you think that PGS is useful and can limit the
spread of diseases?.” The findings show that being a female and having a university degree
were associated with a positive attitude toward PGS (p < 0.05).

Discussion

The PGS is implemented by many governments to limit the spread of hemoglobinopathies
and other inherited genetic disorders in their populations by identifying those who are

at increasing risk, thereby enabling individuals to receive information about the potential
health of their offspring [12]. Sickle cell anemia in the USA, Tay-Sachs disease among
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Ashkenazi Jews, and thalassemia in the Mediterranean region were among the first examples
of severe diseases for which general screening programs were offered to delineated
populations [13]. Worldwide guidelines recommend that genetic screening should not

be compulsory for any individual or population, and appropriate information should be
provided to individuals before testing to enable informed decision-making about genetic
screening and delivering proper accompanied counseling [10].

The current study revealed that the majority of young individuals in Jordan believed in

and appreciated the importance of PGS programs in protecting future generations from
genetic diseases. This was based on their wish to prevent the transmission of disease to
their offspring. In fact, the majority of respondents from the current study believed that
PGS could reduce the financial burden of genetic diseases in the country. Furthermore, they
viewed that PGS can reduce family breakdown and psychosocial problems. These observed
positive attitudes toward PGS and its benefits are consistent with other published studies
[14]. An interesting study on the Italian genetic testing consumers showed awareness,
responsibility, and motivation among respondents toward their health, they wanted to reduce
uncertainty for future risks and believed that genetic testing can help them to take steps

in these directions [15]. A new cross-sectional study developed by Dutch researchers
conducted in four European nations showed that the Hungarian citizens had the most
positive opinion on the personal benefits of genetic testing followed by the Czech, Slovak,
and Polish [16]. In a systematic review that included forty-one studies (39 from the USA,
and 2 from Australia), the attitudes toward genetic testing were generally positive; perceived
benefits included positive implications for personal health; and being able to inform family
[17]. In a survey that included 560 women who had been offered prenatal screening in
Ontario, the participants strongly supported the clinical utility of genetic testing in the
diagnosis and management of diseases [18]. Similar positive attitude toward genetic testing
was reported among Framingham Heart Study participants [19] and German population
[20]. Thus, studies conduct worldwide showed positive attitude of people toward clinical
uses of genetic testing to improve health-care services and prevention of diseases.

In the current study, a small percentage of respondents indicated that they would continue
the proposed marriage and would take the risk of having children with a hereditary disease.
A study from Oman revealed that one-third of the study population reported that they were
not in favor of taking PGS [21]. Another study that was conducted in Oman on university
students showed that a small fraction (5%) declined or were not sure of implementing PGS
[22]. Thus, a fraction of the population might underestimate the devastating psychological
and financial burden of genetic diseases on the family and the community. Alternatively,
the psychological impact of genetic tests that are focused on “harmful” reactions, such

as anxiety, distress, and depression, when receiving genetic risk information might be

the reason behind their negative perception regarding PGS [22, 23]. This fraction of the
population might also have insufficient knowledge regarding genetic testing and PGS.

In support of this, the positive attitude toward genetic testing has been shown to be
associated with knowledge about genetic diseases and genetic testing [24]. In addition,

the incorporation of PGS-related information into high school health packages as in the
case of India and Canada, or as part of the university entry along with health education

on hereditary diseases and consanguineous marriages could enhance the positive perception
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about PGS in the population [25]. The lack of knowledge about genetic testing was reported
in some countries from the region. For example, a study showed that Syrian university
students had insufficient knowledge about genetic inheritance and the purposes of PGS
[14]. Another study from Qatar that was performed in hospitals and primary health-care
centers showed that the knowledge and attitude regarding PGS were low in the population
and attributed this to the lack of motivation and enforcement of the PGS program [26].
Finally, the negative perception about PGS by some of the respondents could be related to
due to religious or personal reasons [22]. Thus, a variety of factors might contribute to the
reported negative perception of PGS in the region. Indeed, political and eugenic ends must
be excluded, and it should be recognized that PGS does not aim at the perfection of human
beings. However, under certain circumstances, PGS can lead to an argument that couples
should make reproductive decisions favoring particular genetic characteristics, which may be
considered as a form of eugenics.

In the current study, the majority of responders believe that governments should step

in and enforce individuals to stop their planned marriage if PGS results are positive.
Furthermore, the majority thinks that PGS should be obligatory. These findings are similar
to other studies conducted in some other countries in the region. In Oman, a study showed
that fifty percent of the subjects favored obligatory PGS before marriage, and one-third
favored law legislations to stop marriage in case of positive results [22]. A population
study conducted in Saudi Arabia showed that 42% of the examined sample recommended
the compulsory implementation of PGS. Another study from Saudi Arabia that was done
on high school students showed that female subjects were more likely than male ones

to support the laws, legislations, and regulations to prevent marriages of people whose
PGS tests are positive [27]. There is always an ethical argument regarding reproductive
decisions of at-risk individuals for genetic diseases, and it should be left for the individual to
choose. In addition, reproductive autonomy can fluctuate within different relationships and
cultural contexts, depending on the degree to which the partner or surrounding community
supports reproductive rights [28]. Prevention and autonomy are two different aspects of
preconception care for individual couples with increased genetic risk [29]. They aim to
prevent the birth of carrier/affected individuals, thereby reducing societal costs (health
economy). They also can be motivated by ethical prevention of suffering from horrible
pregnancy outcomes for mother and child [29].

In Arab countries, marriage decision traditionally is not limited to the couple’s choice
alone; familial influence plays a major role in whether a couple will get married or not.
Therefore, creating a legal basis on which to prevent marriages may get in conflict with
popular traditions and customs. Consequently, massive campaigns and legal support would
be required to improve compliance with health-care team recommendations, especially for
individuals with a family history of genetic disorders [27]. On the other hand, some couples
might decide not to have children if PGS result is positive and prefer to proceed with

their proposed marriage. In this context, having a law that legalizes the stop of a proposed
marriage might lead to conflict with individual rights. Therefore, any regulations should
have to balance between individuals’ rights or autonomy and the benefits of the community.
The PGS might be offered to individuals in the community as a service, and no pressure
should be applied to persuade people to cooperate out of a sense of public duty. In this case,
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it is critical to assess the impact of PGS on society as the occurrence of diseases that are
tested by PGS results in the need for long-term treatments and care, increases the use of
health professionals, and gets access to medical equipment and medications. The genetic
disease is regarded as a high burden on society, including the psychological benefit of PGS
for at-risk individuals for a particular disease which they know from their own family is the
reduction of anxiety [30, 31].

A positive attitude toward PGS was found to be associated with being female and having

a university education. In a study from Oman, attitude toward PGS was associated with
gender, age, marital status, education level, and income [21]. In the Arab community,
females are always blamed by the husband’s family for the negative outcomes of the
pregnancy. Therefore, the observed association between attitude toward PGS and being
female is in accordance with this norm and is consistent with a study that was conducted in
Oman [21]. The observed association with university education is in harmony with a study
that was conducted in Saudi Arabia [5] and Turkey [26]. The impact of education on the
willingness to undergo genetic testing, in general, is well documented [32-35]. Therefore,
enhancing awareness about the importance of genetic testing can improve the acceptance of
PGS in the populations.

In conclusion, the overall finding of the current study shows a positive attitude among young
Jordanian participants toward PGS. The results revealed that the majority of the participants
believed in its effectiveness in the prevention of genetic diseases. Most of the participants
were also convinced that PGS should be mandatory and believed that PGS decreased the
economic burden and psychosocial problems of future families. Overall being female and
having a university education were factors associated with a positive attitude towards PGS.

This work is exploratory and subject to some limitations in terms of representativeness.
Given the narrow research area and the research questions, the overall target group is very
small. We cannot generalize our results to the broader population, but we can assume that
they are somewhat representative of the overall small target group. Furthermore, the PGS
is the category of genetic testing for fertility and reproduction on which our current study
focuses, but there are other main categories of genetic testing such as fertility testing, HIV-
PGS, preimplantation genetic diagnosis which are conductive and fertile field for further
investigation.
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Fig. 1.

Beliefs about the purpose and decisions after PGS results. PGS, premarital genetic

screening.
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Table 1.

Demographic and background characteristics of the respondents

Variable % (n)/mean
Age, years 21.7
Gender

Male 29.9 (129)
Female 70.1 (303)
Education

Less than high school 0.9 (4)

Up to high school 13.7 (59)
University students 85.4 (369)
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Table 2.

Opinions of respondents regarding items related to PGS

Variable Percent (n)

Do you think PGS should be obligatory?
Yes 88.3 385
No 11.7 51
The government should enforce individuals to stop the proposed marriage if the result of PGS is positive.
Yes 75.1 325
No 24.9 108

PGS is useful and can reduce family breakdown and future psychosocial problems.

Yes 86.7 376

No 13.3 58
PGS is considered prohibited according to my beliefs.

Yes 13.1 57

No 86.9 377
PGS should be expanded to include other genetic diseases if the proposed partners have a family history of genetic diseases.

Yes 84.1 366

No 15.9 69
PGS can minimize the economic burden of genetic diseases in the country.

Yes 82.0 355

No 18.0 78

PGS, premarital genetic screening.
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Table 3.

Factors associated with different beliefs related to PGS

Page 13

Do you support that the PGS being

Do you think that PGSisuseful and limit the spread of

Variable obligatory diseases
Gender
Male 82.0 0.010 835 0.008
Female 90.8™ 920"
Education
Less than high school 75.0 <0.001 75.0 <0.001
Up to high school 49.2 69.0
élerg;/:gsity students/University 048 929
*
pvalue <0.05.

PGS, premarital genetic screening
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