
Toward prevention of Hemoglobinopathies in Oman
Hassan, S.M.

Citation
Hassan, S. M. (2015, September 22). Toward prevention of Hemoglobinopathies in Oman.
Retrieved from https://hdl.handle.net/1887/35456
 
Version: Corrected Publisher’s Version

License: Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/35456
 
Note: To cite this publication please use the final published version (if applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/35456


 
Cover Page 

 
 

 
 
 

 
 
 

The handle http://hdl.handle.net/1887/35456 holds various files of this Leiden University 
dissertation. 
 
Author: Hassan, Suha Mustafa 
Title: Toward prevention of Hemoglobinopathies in Oman 
Issue Date: 2015-09-22 

https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/35456
https://openaccess.leidenuniv.nl/handle/1887/1�


CHAPTER
PRIM ARY PREVEnTIOn 

OF HE MOGLOBInOPATHIES 

BY PREnATAL DIAGnOSIS 
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ABSTRACT
Hemoglobiopathies (HBP) are the most common genetic disorder in Oman and are in need 

of prevention programs due to the high incidence of beta-thalassemia major and sickle cell 

disease. Prenatal diagnosis (PD) and selective pregnancy termination is shown to be the most 

effective prevention tool for the control of HBP. However, PD is not available in Oman thus 

far because abortion is subject to religious, cultural and ethical issues. We have examined the 

attitude of a number of Omani HBP carrier couples towards prenatal diagnosis and selective 

abortion. We have interviewed 35 couples at risk visiting the main pre-marital clinic in Muscat 

between Jan 2011 and Jan 2012. Couples were interviewed using a pre-structured questionnaire. 

The majority would have accepted prenatal diagnosis (94%) if the service would be available in 

the country but pregnancy termination was greatly influenced by religious values.
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INTRODUCTION
Severe hemoglobinoapthies (HBP), such as β-Thalassemia major (TM) and sickle cell disease 

(SCD), are endemic in Oman. These diseases cause a huge suffering to patients and families 

and create an enormous healthcare burden to the country. Around ~6% of the population are 

carriers of sickle cell whereas about ~3% are carriers of beta-thalassemia (1,2).    

The diseases can be prevented by screening carriers before marriage, before reproduction 

or in early pregnancy and by offering genetic counselling. If the couples are already married, 

the most usual preventative option is prenatal diagnosis (PD) which is offered to couples at 

risk in many countries (3,4). In order to implement PD in Oman, one should know if these 

interventions would be accepted by the population and if pregnancy termination, in case of 

a severely affected foetus, would be accepted since selective abortion on medical indication 

is restricted in Oman because of religious, legal, ethical and social implications. Omanis are 

Muslims with a high rate of consanguineous marriages and couples at risk for HBP are therefore 

quite common. If these couples are to seek for PD, they are forced to do it abroad.  

Different Muslim countries and institutions have different opinions towards medical 

abortion. Most prohibit pregnancy termination at any time unless the mother’s life is at threat. 

Others allow it only within the first 120 days of gestation if the foetus is severely affected (5). In 

some Muslim Arab countries such as Tunisia (6) and Egypt (7), PD and interruption of pregnancy 

is well accepted and currently offered to couples at risk to prevent severely affected progeny. 

Premarital screening for β-thalassemia is subsidised and funded by the Omani government 

but it is not mandated by law as it is the case with neighbouring Muslim countries such 

as uAE and Iran. The national prevention program in Oman involves; carrier detections, 

molecular diagnostics in case of un-clear haematological findings, and genetic counselling. 

The prevention option thus far is not to marry if both partners are at risk. This study evaluates 

the implementation of HBP prevention in Oman in view of carrier couples towards PD and 

pregnancy termination.

MATERIAL AND METHODS
Data were obtained from the primary pre-marital clinic in Muscat. Detection of carriers was 

confirmed by haematological tests. A questionnaire was designed (Appendix) and couples 

in which both partners were carriers were surveyed. The survey questionnaire included sex, 

age, degree of consanguinity, risk acceptance and opinion concerning prenatal diagnosis and 

medical abortion in case of an affected foetus. The concept of prenatal diagnosis was explained 

to all participants. The median age of participants was 25 years old and all participants were of 

Omani nationality and Muslim.

RESULTS
From 420 couples visiting the main pre-marital clinic in Muscat between January 2011 to January 

2012, 38 couples were found in which both partners were carriers of either beta-thalassemia 

trait or sickle cell trait. Three carrier couples did not want to undergo the survey, so 35 couples 

were interviewed and it was found that 40% of the couples were first cousins. Twenty five 
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couples (71%) underwent premarital testing and genetic counselling prior to marriage while 

the remaining 29% visited the premarital clinic after getting married and after getting an 

affected child. Out of the 25 couples who received counselling prior to marriage, 10 couples 

still decided to continue with the marriage while 15 broke the engagement and went to seek for 

a “non-carrier” partner. Out of the 10 couples who got married, 6 couples accepted the risk of 

getting an affected child while 4 couples did not and decided not to get any children. From the 

carrier couples who were counselled after getting an affected child, 20% travelled abroad for 

PD. The remaining decided not to get pregnant again. Out of the 35 couples, 33 couples would 

have undergone prenatal diagnosis if the service was available in the country but out of these 

33 couples, 10 would not undergo selective abortion even if it was religiously allowed. Results 

are summarised in Table 13.1.

Table 13.1. Summary of the Omani couple views towards PD and pregnancy termination of affected foetus.

no. of couples interviewed 35

no. of consanguineous 14

no. in which both couples are carriers 35

no. of couples counselled before marriage 25

no. of couples counselled after marriage 10

no. of couples who would go for PD 33

no. of couples who would abort if religiously allowed 25

We further surveyed 20 selected couples in which only one partner was found to be a carrier; 

10 male carriers engaged to normal female partners and 10 female carriers engaged to normal 

male partners to see if there is any bias between the different genders in marrying a carrier 

partner. Among the first group, 4 out of 10 were first cousins and one couple broke the 

engagement after finding out the female was a carrier. Among the second group, 2 out of 10 

were first cousins and all couples continued with their marriages.

DISCUSSION

Prenatal diagnosis (PD) is a highly sensitive issue in Oman. In order to establish PD service in 

the country, awareness and knowledge should be clearly addressed to the targeted group 

and religious authority for a further discussion on the issue of medical abortion in case of a 

severely affected foetus. Based on our survey, the majority of the informed couples accepted 

to undergo PD if the service would be available in Oman but only if termination of pregnancy 

would be approved by the country’s Mufti. 

The majority of the participants were unaware of the Fatwa approved in some Arab-Muslim 

countries allowing selective abortion within the first trimester in case of an affected foetus 

based upon Islamic jurisprudence (Council of the World Islamic League, 15-22/07/1410 Hijri/ 

10-17 February 1990). However, this Fatwa is not accepted by all Muslim leaders/scholars. 
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Participant’s attitude was greatly influenced by Oman’s Mufti’s opinion and country’s policy. 

Although it might seem reasonable, the relation between PD and abortion is not absolute. 

As a matter of fact, in countries offering PD, couples getting a positive PD result may still 

decide to keep the affected foetus. On the other hand, because of the 1-2% chance of losing 

a foetus due to procedure risk, PD is discouraged if the couples are not planning to interrupt 

pregnancy in case of a severely affected foetus. Therefore the abortion debate should not be 

an issue for health care leaders to discourage the implementation of a national PD service. 

PD can help the couple to decide whether or not to interrupt the pregnancy abroad or can 

prepare them if they decide to keep an affected child so they are mentally and psychologically 

ready on how to cope with such a situation. PD would be a useful tool for clinicians as well in 

order to plan a properly tailored treatment at an early stage. 

Although the majority of our enquired couples were in favour of PD, accepting abortion was 

tightly bound to religious rules. This emphasise the critical role of religion in decision making in 

the Omani population who are known for their strict Islamic practice in the Arabian Gulf. The same 

impact of religious convictions on accepting PD has also been previously described in Saudies (8).

In a number of Muslim countries, the national premarital programs are mandatory and 

aimed at limiting marriage between carriers. In Iran, renouncing to marriage have been 

gradually replaced by PD and selective abortion and national incidence of TM has fallen from 

over 2000 cases a year to nearly zero affected newborn in some well managed regions of the 

country (9). Iran, with the majority being of Shia’a sub-religion, some of the Shia’a scholars 

allowed medical abortion before the 16th week of gestation under certain circumstances (10).

Although most Muslim countries are of Sunni sub-religion, some countries have accepted 

pregnancy termination under specific circumstances while others prohibited it absolutely. This 

is due to the four orthodox divisions in the Sunnis leading to diverse opinions towards medical 

abortion (11) as well as to the legal base system in a country which might not be exclusively 

religion-based but could be civil-based or a combination of both (11). 

In Oman, medical abortion is thus far prohibited by religion and law. The majority of the 

people in Oman are of Abadhi sub-religion. The main Abadha scholar in Oman, who is also 

the country’s Mufti, believe that human should not interfere with God’s will and perceive that 

termination of a pregnancy should only take place if the pregnancy is putting the mother in a 

life threatening condition. 

Despite well organised pre-marital clinics, the birth of HBP children is still very high in 

Oman. A large portion of the population may remain un-diagnosed due to social stigmatisation 

and unawareness. The concept of recessive disease might be difficult to understand for non-

medically-educated couple and the reaction “why should I get an affected child if I am a totally 

healthy person?” might explain why people continue with their marriage plans regardless the 

25% risk of getting a severely affected child.

Since PD is not offered to couples at risk in Oman thus far, the other primary prevention 

option besides not marrying, is selecting healthy gametes for fertilisation by pre-implantation 

genetic diagnosis (PGD) which is also not available in the country. PGD is permissible in 

Islam provided that the gametes are from the husband and wife (12). PGD may be socially a 

better option and more easily acceptable than PD in Muslim countries as parents do not 
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have to undergo the option of terminating the pregnancy (13). However, clinically it involves 

a considerable hormonal treatment for the woman. Moreover it is a technically complex 

procedure and has some limitation with concerns of multiple pregnancies or un-successful 

implantation and of course economically this procedure is quite expensive. Only couples who 

are financially capable to cover the costs can travel abroad for PGD where’s the majority have to 

cope with the risk of getting another affected child or decide not to plan another pregnancy.

In a country such as Oman, where there are high rates of both consanguinity and 

hemoglobinopathies, it is the task of the health care authorities to debate the issue with the 

Country’s Islamic leader or Mufti to consider medical abortion for severe genetic conditions. 

Moreover, public health authorities should be concerned with the awareness of the public 

and should educate couples at risk on the availability of alternative preventative services. For 

the time being, early population screenings and genetic counselling are the only available 

preventative measures for the control of sickle cell disease and β-thalassemia major. With good 

infrastructure and implementing successful strategies, incidence of hemoglobinopathies could 

be dramatically reduced in Oman. 
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APPENDIX
Questionnaires used for the survey in this study

name:

Tribe:

Sex:

Age:

Region:

Diagnosis:

Occupational status:

Relationship to partner (e.g 1st cousins)?

Screened prior/after marriage? 

Counselled prior/after marriage?

understood all the information provided by the counsellor? (yes/no).

Carried with the marriage regardless of the risk? (yes/no)

Accepted the risk of ¼ chance of getting an affected child? (yes/no)

Heard of PnD before? (yes/no)

Would undergo PnD if service is available in the country? (yes/no)

In case of carrying an affected fetus, would accept terminating the pregnancy? (yes/no) 

reasons? (e.g religion, legality, ethics, culture, personal believes?)






