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ABSTRACT: Objectives: This study aimed to explore high school students” awareness and attitude towards premarital
screening (PMS). Methods: This cross-sectional study was conducted in 10 public high schools in Muscat, Oman from
May to July 2016. A three-part self-administered questionnaire was used to collect data from grade 12 students. The
first part focused on respondents’ sociodemographic characteristics, while the second part dealt with awareness of the
national PMS programme and the third part explored attitudes towards the national PMS programme. Results: A total
of 1,541 participants (response rate: 91.1%) completed the questionnaire. Most participants (78.1%) were aware of the
availability of the PMS programme and their main source of information was family and friends (34.3%). The majority of
students (87.4%) believed that PMS is important and most students (87.2%) indicated that they would undergo PMS. Over
half of the students (55.3%) agreed that PMS should be mandatory before marriage and approximately one-third (38.3%)
were in favour of having laws and regulations to prevent consanguineous marriages. Females were significantly more
in favour of making PMS mandatory (P = 0.002) and enforcing PMS laws (P = 0.010) compared to males. Conclusion:
Most respondents had good levels of knowledge about the PMS programme and half thought it is important to be tested.
However, some students were not in favour of PMS. Increasing awareness about Oman’s PMS programme is important
and motivating students could contribute significantly to increasing the utilisation of the PMS programme and to limiting
genetic blood disorders.

Keywords: Awareness; Knowledge; Attitude; Secondary School; Students; Premarital Examinations; Genetic Carrier
Screening; Oman.
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ADVANCES IN KNOWLEDGE
- This study found that high school students are willing to follow premarital screening (PMS) policies, suggesting support for modifying
laws around PMS.

- This stucy suggests recommendations to improve PMS utilisation and efficacy in Oman.
APPLICATION TO PATIENT CARE

- PMS should be promoted through a health education campaign that stresses the availability of the programme and its importance in
decreasing the burden of genetic blood disorders.

- Healthcare providers should encourage the target population to take advantage of PMS.
- Students and young adults should be motivated to utilise PMS services.
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ENETIC BLOOD DISORDERS ARE COMMON

in the Arab world and are responsible for

major physical and mental disabilities.!
According to the World Health Organization, 28% of
deaths in children below five years of age in Oman are
due to inherited blood disorders.? The most common
inherited blood disorders are glucose-6-phosphate
dehydrogenase (G6PD) deficiency, thalassaemia and
sickle cell anaemia.> G6PD enzyme deficiency had
the highest prevalence in the 2003 Genetic Blood
Disorders Survey in Oman, with 25% of males and
10% of females affected. In the same survey, the
prevalence of the sickle cell trait was 6% and the
beta-thalassaemia trait was 2%, while the prevalence
of sickle cell disease was 0.2% and homozygous beta-
thalassaemia was 0.07%. Oman has an annual increase
of 120 cases of sickle cell disease and 18—20 cases of
the beta-thalassaemia trait.*

Consanguinity is very common in Oman as
embedded beliefs, customs and traditions reinforce
high rates of consanguinity. In total, 39% of Omanis
are married to their first cousins; Oman ranks among
the top seven Arab countries in terms of consanguinity
rates.”® Consanguineous marriages can result in
increased expression of autosomal recessive disorders.’

These hereditary blood disorders are a major
concern to the Ministry of Health (MOH) as they
represent a considerable economic burden on the
healthcare system. In response to the high prevalence
of these disorders, the MOH initiated the Premarital
Screening (PMS) and Counselling Programme in 2001
as a cost-effective preventative measure to reduce the
incidence of inherited blood disorders. This programme
involves clinical assessment and blood investigations
for G6PD enzyme activity and haemoglobin electro-
phoresis to screen for genetic blood disorders. Rel-
evant health education and genetic counselling are
important pillars of this programme.® Currently, the
PMS programme is not mandatory in Oman and is
provided on a voluntary and individual basis.

Although the PMS programme was introduced in
Oman in 2001, its utilisation remains low.** According
to 2014 MOH statistics, Oman’s estimated level of PMS
programme utilisation is 10%.° However, several other
screening programmes in Gulf Cooperation Council
(GCC) and Mediterranean countries have been very
effective. In Iran, the incidence of thalassaemia has
been reduced by 70% and in Lebanon the incidence
was comparably decreased by 75% as a result of PMS

1011 Despite introducing PMS in most

programmes.
GCC countries, only Bahrain has had a 60% reduction
in the incidence of thalassaemia, which could be due
to its laws that prevent marriage in cases of positive

screening tests.’> Oman might benefit equally by legally
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stopping marriages in cases of positive screening test
results.

Many studies have been conducted in Oman
addressing PMS awareness. A study among university
students revealed that 79% of participants were aware
of the availability of Oman’s PMS programme; the
vast majority of participants (92%) acknowledged its
importance and agreed to undergo the screening.’®
Another study among adults attending primary health-
care centres found that 89.3% of participants were
aware of the PMS programme, of which 84.5% believed
that premarital counselling is necessary."* Both studies
showed that approximately half of the participants
were in favour of making PMS mandatory.

Studies in the region have revealed a lack of
knowledge of premarital testing.”*** Informal interviews
with high school teachers and school nurses have
confirmed the infrequency of in-school instruction
around Oman’s PMS programme. Furthermore, high
school students may not have enough knowledge about
genetic disorders to realise the potential of PMS in reducing
such disorders. Therefore, it isimportant that this group
be empowered with knowledge intended to ultimately
reduce the incidence of inherited blood disorders. Hence,
this study aimed to explore the current knowledge and
attitudes towards Oman’s PMS programme among high
school students with the intention of influencing methods
of effective implementation of such an important pro-
gramme.

Methods

This cross-sectional study was conducted at 10 public

high schools in Al-Seeb area of Muscat Governorate
from May to July 2016. These schools had approx-
imately 2,100 grade 12 students distributed among 70
classes. Students were excluded if they were absent
from school during the study period, refused to
participate or had learning difficulties that made the
independent completion of the questionnaire difficult.

A validated, pre-tested and well-structured quest-
ionnaire with closed-ended questions on PMS was used
to collect data. This questionnaire had been used in a
previous study and permission was obtained from the
authors to use the tool with minimal modifications to
questions associated with demographic information.'
The questionnaire was divided into three parts: part one
focused on participants’ sociodemographic charact-
eristics (gender, age, parents’ consanguinity and personal
and family histories of existing inherited blood disorders);
part two explored students’ knowledge and awareness
of PMS (its availability in Oman, sources of information
about PMS, components of the screening, who can be
tested and which diseases it targets); and part three
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questioned the respondents’ attitudes towards Oman’s
PMS programme.

This study was conducted during school hours
and the Arabic version of the questionnaire was distr-
ibuted to all participants by trained research assistants.
The researchers explained the aims of the study to each
class and were available to assist with any inquiries.
Each class required approximately 20 minutes to com-
plete the questionnaire which was followed by a brief
introduction on Oman’s PMS programme.

Statistical Package for Social Sciences (SPSS),
Version 23 (IBM, Corp., Armonk, New York, USA)
was used for data entry and analysis. All participants
who indicated ‘did not know’ for a question were
excluded from the analysis of that variable. Students
with missing data were excluded from the statistical
analysis for some variables. Descriptive statistics
were used to describe the sample’s characteristics
and frequencies and percentages were reported for
categorical variables. Pearson’s chi-squared test or
Fisher’s exact test for cells less than five were used to
test significance when appropriate. A P value of <0.05
was considered statistically significant.

Participation was voluntary and written informed
consent was obtained prior to data collection. All
participants were informed about their right to withdraw
from the study at any time and their anonymity and
confidentiality were assured and emphasised. Ethical
approval for the study was granted by the College of
Nursing Medical Research and the Ethics Committee,
Sultan Qaboos University, Muscat, Oman, in March
2015. Official permission to distribute the questionnaires
was obtained from the Directorate General of Education
Muscat Region, Ministry of Education, Oman.

Results

A total of 1,541 students completed the questionnaire
(response rate: 91.1%). All respondents were unmarried,
the majority were Omani (96%) and male (55.4%). The
mean age was 17.7 + 0.8 years (range: 1620 years)
[Table 1].

A personal history and a family history of
hereditary diseases were reported by 8.2% and 28.8%
of respondents, respectively. More than one-third of
the participants (39.6%) reported that their parents
were related where some indicated that their parents
were first (25%) or second (14.6%) cousins. The rest
of the respondents reported distant or no familial
relationship between their parents.

Most students (78.1%) were aware of the avail-
ability of the PMS programme in Oman. The main source
of information about the PMS programme were family
and friends (34.4%) followed by school subjects (30.3%),

Table 1: Characteristics of high school students who partic-
ipated in this study (N = 1,541)

Characteristic n (%) P
value
Total Male Female
(n=853) (n=688)

Personal history of hereditary disease
Yes 126 58 68

(82) (6.8) (9.9)
No 1,204 671 583)

(781  (187) (@75 OO
Don’t know 211 124 87

(13.7) (14.5) (12.6)
Family history of hereditary disease
Yes 444 187 257

(28.8) (21.9) (37.4)
No 717 472 245

465)  (55.3) @356 <0001
Don't know 380 194 186

(24.7) (22.7) (27)
Consanguineous relationship between parents
Yes 626 379 247

(40.6) (44.4) (35.9)
No 790 388 402

(G13)  (455) AU
Don'’t know 125 86 39

(8.1) (10.1) (5.7)
Type of relationship between parents
First-degree 386 229 157
cousins (25) (62.1) (64.9)
Second-degree 225 140 85
cousins (14.6) (37.9) (36.1) 0.535
Distant or 930 484 446
no familial (60.4) (56.7) (64.8)
relationship

media and newspaper reports (18.5%) and healthcare
services and school nurses (16.8%). The vast majority
of students (92.8%) knew that the screening test
should involve both partners. Some students (40.2%)
knew that the PMS programme includes blood tests
and physical examinations while others thought it
only includes blood tests (33.4%). The majority of
participants (59.8%) thought that the PMS programme
targets genetic blood disorders as well as sexually
transmitted diseases (STDs); however, some thought
that it tests only genetic blood disorders (17.8%) or
only STDs (9.7%) [Table 2].

The majority of students (87.4%) thought that
carrying out PMS is important and a similar number
of students (87.2%) agreed to undergo the PMS tests.
The respondents’ reasons for agreeing to PMS testing
were to prevent transmission of diseases to their
offspring (73.4%), ensure that their partner is healthy
(43.6%), protect themselves from diseases (25.3%) and
confirm their fitness for marriage (19.1%).
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Table 2: Knowledge of high school students about Oman’s
premarital screening programme (N = 1,541)

Knowledge n (%) P
item value
Total Male Female
(n=853) (n=688)

Is a PMS programme available in Oman?

Yes 1,204 627 577

(78.1) (73.5) (83.9)
No 58 43 15

(3.8) (5.0) @2 %002
Don’t know* 279 183 96

(18.1) (21.5) (14.0)

Source of information about PMS programme (n = 1,200)"

Family and 413 213 200
friends (34.4) (34.1) (34.7)
School 364 175 189
subjects (30.3) (28) (32.8)
Media and 222 126 96 0.180
newspapers (18.5) (20.2) (16.7) ’
Healthcare 201 110 91
services (16.8) (17.6) (15.8)
and school
healthcare
nurse
Who should be screened
Males 43 35 8
(2.8) (4.1) (1.2)
Females 68 il 17
(44) 6) 25 <00
Both 1,430 767 663
(92.8) (89.9) (96.4)
Components of PMS
Physical 50 39 11
examination (3.2) (4.6) (1.6)
Blood tests 515 251 264
(33.4) (29.4) (38.4)
Both physical 620 336 284 <0.001
examination (40.2) (39.4) (41.3)
and blood
tests
Don't know* 356 227 129
(23.1) (26.6) (18.8)
Disorders targeted by PMS
Genetic 275 144 131
disorders (17.8) (16.9) (19)
Sexually 149 96 53
transmitted 9.7) (11.3) (7.7)
diseases 0.004
Both 922 489 433
(59.8) (57.3) (62.9)
Don'’t know* 195 124 71
(12.7) (14.5) (10.3)

PMS = premarital screening. “Not included in the statistical analysis.
"Missing data were not included in the statistical analysis.
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In contrast, only 139 students (9%) thought that
it is unimportant to undergo PMS and 125 students
(8.1%) were not in favour of carrying out PMS. Of
those who disagreed with PMS, 58 students (46.4%) did
not want to interfere with God’s will, were afraid that
the screening results would not be in favour of their
partner selection (32%), feared social stigma (19.2%)
and family refusal to continue the marriage (16.8%).
A minority were concerned that positive screening
results would prevent continuation of the marriage or
cause personal insult (15.2% each) [Table 3].

Most students (87.9%) agreed that the most
appropriate time to undergo PMS would be before
marriage. Some thought that the appropriate time
would be during high school (8.8%) or after marriage
(3.4%). Over one-third of the students (36.6%) would
proceed with marriage despite positive PMS test
results as they believe in God’s will and some (28.2%)
would make a decision based on the probability of
disease. A smaller number of students indicated that
they would not know what to do (17.4%), while others
would either end the engagement (10%), proceed with
marriage for emotional reasons (6.6%) or proceed
because of family pressure (1.2%) [Table 3].

Over half of the students (55.3%) wanted PMS to
be mandatory before marriage while 26.5% were neutral
and 18.2% disagreed with making PMS mandatory.
More than one-third of the students (38.3%) agreed
that there should be laws and regulations to stop
marriage in cases of positive PMS results, while the
rest of the students were either neutral (33%) or
disagreed (28.7%) [Table 3].

Statistical analysis to determine associations bet-
ween students’ sociodemographic characteristics and
attitudes towards PMS showed a significant association
between students’ attitudes towards PMS and their
gender, if their parents were related and a positive
family history of hereditary diseases. Significantly
more female students thought that carrying out PMS
is important (P = 0.016) and were in favour of making
PMS mandatory before marriage (P = 0.002) compared
to male students. Females were also more likely to
support the creation of laws and regulations to stop
marriages in case of positive PMS tests (P = 0.010).
Students whose parents were related were significantly
more in support of making PMS manadatory before
marriage (P = 0.018) and creating laws and regulations
to stop marriages in case of positive PMS results
(P =0.020). Participants with a family history of heredi-
tary blood disorders were signficantly more likely to
see PMS as important (P = 0.001); however, they were
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Table 3: Attitudes of high school students towards Oman’s premarital screening programme (N = 1,541)

Attitudes n (%)
Total Male Female
(n=853) (n = 688)
Is PMS important?
Yes 1,347 (87.4) 723 (84.8) 624 (90.7)
No 139 (9) 90 (10.6) 49 (7.1)
Don't know 55 (3.6) 40 (4.7) 15 (2.2)

Would you agree to undergo PMS?

Yes 1,344 (87.2)  727(852) 617 (89.7)
No 125 (8.1) 78 (9.1) 47 (6.8)
Don'’t know 72 (4.7) 48 (5.6) 24 (3.5)

Reasons for agreeing to undergo PMS*

To prevent transmission of diseases to my offspring 801 (73.4) 421 (69.1) 380 (78.8)
To ensure that my partner is healthy 476 (43.6) 298 (48.9) 178 (36.9)
To prevent transmission of diseases to me 276 (25.3) 137 (22.5) 139 (28.8)
To ensure fitness for marriage 208 (19.1) 119 (19.5) 89 (18.5)

Reasons for disagreement with PMS*

I don't want to interfere with God’s will 58 (46.4) 38 (49.4) 20 (41.7)
Afraid that the test results will not be in favour of my marital choice 40 (32) 21 (27.3) 19 (39.6)
Leads to social stigma 24 (19.2) 15 (19.5) 9 (18.8)
Family will refuse continuation of marriage 21 (16.8) 10 (13) 11 (22.9)
Afraid that the positive results will prevent continuation of marriage 19 (15.2) 15 (19.5) 4.(8.3)

Such test results are an insult to me 19 (15.2) 9(11.7) 10 (20.8)

Most appropriate timing of PMS

During high school 135 (8.8) 94 (11) 41 (6)
Before marriage 1,354 (87.9) 716 (83.9) 638 (92.7)
After marriage 52 (3.4) 43 (5) 9(1.3)

Response to PMS if you were told that your children could be affected

Continue with engagement and marriage because I believe in God 564 (36.6) 366 (42.9) 198 (28.8)
Decision will depend on the probability of getting the disease 435 (28.2) 209 (24.5) 226 (32.8)
Cancel/discontinue the engagement 154 (10) 62 (7.3) 92 (13.4)
Proceed with marriage due to emotional reasons 102 (6.6) 59 (6.9) 43 (6.3)
Proceed with marriage due to family pressure 18 (1.2) 13 (1.5) 5(0.7)

I wouldn’t know what to do 268 (17.4) 144 (16.9) 124 (18)

Level of agreement with making PMS mandatory

Agree 852 (55.3)  438(51.3) 414 (60.2)
Neutral 408 (26.5)  245(287)  163(23.7)
Disagree 281 (18.2) 170 (19.9) 111 (16.1)

Level of agreement with putting laws and regulations in place to stop marriages in case of positive PMS results

Agree 590 (38.3)  302(354) 288 (41.9)
Neutral 509 (33) 283(33.2) 226 (32.8)
Disagree 442 (287) 268 (314)  174(25.3)

PMS = premarital screening. *Percentages do not add up to 100% as participants could choose multiple responses.

P value

0.016

0.032

<0.001
<0.001
0.020
0.710

0.561
0.190
1.000
0.213
0.161

0.241

<0.001

<0.001

0.010

0.003
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Table 4: High school students’ attitudes towards premarital screening by sociodemographic characteristics (N = 1,541)

Variables*

n (%) Pvalue
Participants who agreed with variable 1,347 (87.4)
Gender
Male 723 (88.9) 0.016
Female 624 (92.7)
Consanguineous parents
Yes 551 (92.4) 0.245
No 697 (90.5)
Personal history of hereditary disease
Yes 111 (94.9) 0.127
No 1,051 (90.1)
Family history of hereditary disease
Yes 405 (94.2) 0.001
No 604 (87.7)

“Missing data were not included in the statistical analysis.

not signficantly more likely to approve of either making
PMS mandatory (P = 0.732) or having laws and regul-
ations to stop marriages in case of positive PMS results
(P =0.336) [Table 4].

Discussion

Oman’s PMS programme is offered free of charge to
all Omani couples planning to get married. However,
the programme is not popular and its utilisation is
low.®? Various factors contribute to this low utilisation,
such as lack of public awareness and failure to make
the programme legally mandatory. In addition, the
role of healthcare teams in cases of positive PMS
results is ambiguous. Implementing clear policies and
guidelines with a comprehensive description of the roles
of all stakeholders will eventually strengthen the prog-
ramme. Clear roles and explicit policies in combination
with legal reinforcement have been reported in Bahrain
and Cyprus and have successfully contributed to red-
ucing the incidence of inherited blood disorders.’**

The current study showed that most students
were aware of the availability of the PMS programme
in Oman. However, their knowledge about what the
programme includes and what diseases it targets was
insufficient. More than half of the participants believed
that PMS targets both genetic blood disorders and
STDs and less than 20% knew that it tests for genetic
blood disorders only. These findings are fairly similar

6222 |

Agreed that carrying out
PMS is important

Agreed with making
PMS mandatory

Agreed with putting laws
and regulations in place
to stop marriage in case
of positive PMS results

n (%) Pvalue n (%) Pvalue
852 (55.3) - 590 (38.3) -
438 (51.3) 0.002 302 (35.4) 0.010
414 (60.2) 288 (41.9)

357 (57) 0.018 266 (42.5) 0.020
435 (55.1) 284 (35.9)

74 (58.7) 0.391 41 (32.5) 0.113
671 (55.7) 488 (40.5)
257 (57.9) 0.732 164 (36.9) 0.336
399 (55.6) 296 (41.3)

to other studies conducted in Oman and the Arab
world.}?1#162021 Factors contributing to this finding
include age, lack of information in school curricula
as well as insufficient information from school health
programmes and primary healthcare facilities. With
lack of guidance from healthcare officials, students
indicated obtaining most of their knowledge from
families, friends, media and newspaper reports. Unfor-
tunately, healthcare service providers and school nurses
were only the fourth most important source of inform-
ation on PMS, which is similar to the findings of Al-
Farsi et al’s study.* Therefore, the role of healthcare
providers in raising awareness through health educ-
ation and disseminating information about PMS is an
essential one.

The vast majority of participants appreciated the
importance of PMS and favoured PMS testing. This
was based on their desire to prevent transmission of
disease to their offspring and revealed that the partic-
ipants had a good understanding of the preventative
role of PMS. This finding is similar to those reported
in other Arab countries.'*!#1622! On the other hand,
a few participants were not willing to undergo PMS
screening as they did not want to interfere with God’s
will. In addition, they indicated that they were afraid
that the screening results may not be in favour of their
choices or may lead to social stigma. Many studies in
the Arab world have reported similar results, indicating
a lack of knowledge and students’ misunderstanding
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of the importance of PMS.!*1#22 Therefore, misinter-
pretation of religious beliefs necessitates the involve-
ment of religious leaders in future awareness campaigns.

Most students agreed that the most appropriate
time to carry out PMS is before marriage. However, it
was alarming that more than one-third of the partic-
ipants indicated that they would proceed with marriage
in spite of positive PMS results due to religious beliefs,
emotional reasons or family pressure. Approximately
one-quarter reported that their decision would be
based on the probability of transmitting the disease to
their children, indicating that students consider PMS
as an adjunct and not an essential step to completing
the marriage process.

More than half of the participants agreed that PMS
screening should be mandatory and more than one-
third were in favour of laws and regulations to prevent
marriage in case of positive PMS results. This finding is
similar to other studies conducted in Oman, yet lower
than results from Saudi Arabia where 85% agreed
that PMS should be mandatory and 63% favoured
developing legal restrictions on marriage in case of
positive PMS results.'*'*?! Traditionally, the decision
to marry in Oman is not limited to the couple’s choice
alone; familial influence plays a major role in whether a
couple weds. Therefore, creating a legal basis on which
to prevent marriages may conflict with traditional
customs. Consequently, massive campaigns and legal
support would be required to improve compliance
with healthcare team recommendations, especially in
individuals with a family history of genetic disorders.

The current study was the first to explore knowl-
edge and attitudes about Oman’s PMS programme
among local high school students. However, this study
did have various limitations. It was conducted in only
one governorate and the results may not be generalised
to other regions of the country. Despite the fact that
PMS was explained and clarified before distributing
the questionnaires, it is possible that the information
was not comprehended. Furthermore, it is possible
that some of the participants may have been influenced
by their peers while completing the questionnaires.
The questionnaire used in the study did not evaluate
the participants’ previous personal experience with
the PMS programme, which is an important variable
that could have altered the findings. In addition, the
current study included only younger members of the
community whereas other studies have evaluated
the awareness and attitudes of older individuals. A
large-scale community-based study which includes
all Omani governorates and various age groups would
overcome some of these limitations.

Conclusion

This study showed that high school students from Al
Seeb area in Muscat Governorate have good knowledge
of the availability of the PMS programme and a positive
attitude towards the programme but lacked knowledge
about the diseases it targets. Although the majority of
respondents agreed that they would undergo PMS, only
half indicated that PMS should be mandatory before
marriage and just one-third agreed on the importance
of laws and regulations to stop marriage in case of
positive PMS test results. These findings highlight the
need to increase students’ awareness of and improve
their knowledge and attitudes towards Oman’s PMS
programme. It is of utmost importance that healthcare
services embed a well-structured health-related prog-
ramme within a schools’ curricula. A school-based
programme should go hand-in-hand with a community-
based health education programme. Various means of
communication can be utilised to circulate important
information among the target population. Such efforts
might focus on disseminating information through mass
media, for example through popular and readily available
social media platforms. Awareness campaigns should
extend to the community and involve family members
and friends. Religious leaders and lawmakers are
also important contributors and can help to increase
compliance and utilisation of the PMS programme.
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