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Background: Several studies indicate a correlation between consanguinity and genetic disorders, congenital malformations, harm to
reproductive health, and increased child mortality.

Objective: To assess students’ knowledge and attitudes about risks and prevention of consanguineous marriage.

Methods: Demographic details of the participants and data on knowledge and attitudes concerning the risks and prevention of
consanguineous marriage were obtained using an online self-administered questionnaire. The factors associated with good knowledge
and attitude toward consanguineous marriage were investigated by logistic regression analysis.

Results: A total of 667 participants enrolled in the study. The average knowledge score about consanguineous marriage risk and prevention
was 78.6% with a 95% confidence interval (CI) [77.3, 79.8], and the average attitude was 79.7% with a 95% confidence interval (CI) [79,
80.6]. A better knowledge score was observed in older participants (OR 1.01; 95% CI 1.004-1.024), females (OR 1.69; 95% CI 1.48-1.94),
participants with parental history of consanguinity (OR 1.33; 95% CI 1.17-1.52), participants with family history of consanguineous
marriage (OR 5.18; 95% CI 2.19-7.10), and participants with family history of inherited disease (OR 1.52; 95% CI 1.25-1.86).
Conclusion: In general, the overall level of knowledge and attitudes toward consanguineous marriage risk and prevention was good
among university students. To efficiently control and manage the adverse health impacts associated with consanguineous marriage,
there is an urgent need to develop and implement evidence-based counseling and screening programs for consanguineous marriage that
would significantly reduce the number of at-risk marriages.
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Introduction
Marriage, an institution, in society holds philosophical interpretations regarding its purpose, function and implications. From

a perspective marriage is often seen as an agreement where individuals come together based on mutual consent and shared values.
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Philosophers like John Locke highlight the importance of marriage in safeguarding rights and the pursuit of happiness. Moreover,
ethical theories such as virtue ethics or utilitarianism contribute to discussions about the aspects of relationships. When
examining the role of marriage in society it becomes clear that it acts as a cornerstone for strengthening family bonds and
alliances. The discourse surrounding marriage becomes more diverse when considering African and South Asian cultures. In
societies marriage is frequently regarded as an affair that not only strengthens connections between individuals but also fosters
unity within extended families and communities. Asian perspectives, influenced by diversity and religious beliefs often place
significant emphasis on the sacred and spiritual dimensions of marriage, with rituals and traditions shaping marital unions.

To better understand these interpretations and cultural differences scholars, like Kwame Gyekye (1997)" offer insights
into African perspectives on philosophy while works such as Arvind Sharmas (1998)? scholarship shed light on the South
Asian philosophical and religious views, on marriage. Viewing marriage through a lens allows us to explore its societal
roles, ethical implications and diverse cultural influences that shape this fundamental aspect of human life.

The practice consanguinity has historical roots and implications that differ across cultures and regions. Throughout
history it has been particularly common, among families to consolidate power and maintain lineage. The significance of
marriages varies depending on society with some viewing them to reinforce social status, caste, or ethnicity while others
prioritize individual choice. Regional differences are notable with rates reported in the Middle East, North Africa, South
Asia, Sub Saharan Africa, and parts of Latin America compared to other countries. Various societal factors such as
considerations and cultural norms contribute to the continuation of consanguinity practices, which impact family
structures and honor. Moreover, there are implications associated with unions since they carry an increased risk of
inherited disorders among offspring. Therefore, comprehending the complexities surrounding this phenomenon requires
an approach that considers its context along, with cultural and genetic factors.” >

Definitions of consanguineous marriage outline it as the union of close biological relatives. The literature has
classified these marriages according to the closeness of the familial relationship between the spouses: as unions of
first cousins on either the paternal or maternal side or of second cousins, third cousins, uncle-niece marriages, or distant
relatives.®® Many countries practice consanguinity, with the highest rates occurring in North and sub-Saharan Africa, the
Middle East, and west, central, and south Asian countries.” For example, a study in Turkey found a consanguineous
marriage frequency of 18.5% in its sample, with 57.8% of those marriages between first cousins.” Likewise, a study in
Oman revealed that more than half of marriages are between close biological kin; unions between first cousins are the
most common type, constituting 39% of all marriages and 75% of all consanguineous marriages.'’

Consanguinity occurs more frequently among women with the following traits: large families, young age at the time of
marriage, older marriage groups, less than a high school education, rural location, unemployed, lack of exposure to mass
media, monogamously married, lower economic status, and marriage to husbands without higher education.” "' Unions
between closely related kin are generally motivated by culture, tradition, or socioeconomic and psychological benefits.*'* !

These marriages are respected, especially among Arabs, because of the perceptions that they strengthen family ties
and promote family stability, reduce dowry or bridewealth payment requirements, simplify pre-marital negotiations,
ensure increased compatibility between spouses and other family members, lower the risk of hidden financial and health
issues, and keep family property within parental families.>'*™'> For example, these marriages strongly correlate with
marital stability and reduced divorce risk because they promote a more harmonious and loving relationship between the
bride, groom, and in-laws as a family.'” Here, the significantly lower remarriage rate among women married to close
biological relatives demonstrates consanguineous marriages’ stability: 29% of consanguineously married women were
married more than once, compared to 71% of non-consanguineously married women.'’

However, consanguineous marriages demonstrate adverse health impacts. Several studies indicate a correlation
between consanguinity and genetic disorders, congenital malformations, harm to reproductive health and increased
child mortality.'®!” For example, one study revealed that the rate of child mortality under the age of 5 years was
remarkably higher among children of close biological kin (16.62%) as compared to non-consanguineous marriage groups
(5.77%)."" As such, people—and thus, students—must be aware of consanguineous marriages’ risks and detrimental
effects on their health and offspring.'” In this respect, students’ knowledge, attitudes, and perceptions about consangui-
nity and marriage practices are vital in preventing possible health consequences while developing a positive attitude
toward prevention. Therefore, this study explores students’ knowledge and attitudes about the risks and prevention of
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consanguineous marriage so that it can be used as a reference in developing an information guide on consanguineous
marriage related to health effects and its prevention. Our study aims to explore several hypotheses investigating the
factors associated with a higher level of knowledge regarding consanguineous marriage and its health implications:

e Participants with a parental history of consanguinity are hypothesized to possess better knowledge and more
positive attitudes toward consanguineous marriage and its health implications. This assumption is grounded in
the belief that personal experiences within their families may contribute to an increased awareness and under-
standing of potential health consequences.

¢ Participants from the Middle East are expected to score higher in knowledge and exhibit more positive attitudes
toward the health consequences of preventing risks associated with consanguineous marriage.

e [t is anticipated that older participants will generally exhibit positive attitudes toward taking precautions against
risks arising from consanguineous marriage. This inclination may be influenced by their age and how it shapes their
perspectives on practices, ultimately impacting reproductive health.

Methods and Materials
Study Settings and Design

This study was a descriptive cross-sectional survey performed online. The target population comprised Ajman University
students aiming to evaluate their knowledge and attitudes concerning the risks and prevention of consanguineous
marriage. The participants each received an email with a link to the questionnaire. The survey was conducted from 12
Sept 2022 to 16 Dec 2022.

Research Instrument Development

Prior studies examining knowledge, beliefs and attitudes regarding consanguineous marriage were used as the basis for the
development of the questionnaire in the present study.®'%'*'* The main components in the pre-existing studies that were
relevant to the research issue were hereby used to create an English-language questionnaire to be self-completed by the
respondents; some questionnaire elements were altered to ensure that the instrument was suitable for the UAE context. The
design, relevance and content of the questionnaire were examined and reviewed by experts in the field, who also offered
opinions on its fluency and legibility. Four academic professionals from the field of pharmacy at Ajman University then
validated the questionnaire, and their advice was used to perform further minor modifications. The resulting instrument was
then tested in a pilot phase before being administered to the sample population. The pilot involved emailing a link to the
questionnaire to 22 participants who were chosen via convenience sampling.

We calculated Lawshe’s content validity ratio (CVR) for each item of the questionnaire in order to assess their
quantitative content validity.'® Ttems scoring at least 0.78 were considered acceptable, while items that scored below the
0.78 threshold were removed from the final instrument.'® The mean CVR of the items with acceptable values was used to
produce the instrument’s final content-validity index (CVI), which was found to be 0.85, ie satisfactory."’

As the pilot phase revealed no major issue with the survey questionnaire, it was utilized for the main research with minor
modifications. These changes were made based on the results from the pilot study to ensure that the final research instrument’s
had good dependability. For instance, the scientific terminology was defined, the question and page numbering was altered, the
term (Gender) was used in place of the term (Sex), some questions were linked, and the questionnaire was concluded using
specific items. The final analysis did not include the pilot study findings. The reliability of the final questionnaire was assessed
via Cronbach’s alpha; the alpha of 0.76 indicated satisfactory internal consistency.

Research Instrument Sections

The survey used in this study examined the knowledge, attitudes, and perceptions among the respondents concerning the
risks and prevention of consanguineous marriage. To this end, the questionnaire had three sections. The first section
captured the demographic details of the participants (ie, age, gender, nationality, major, study year, nationality, parental
history of consanguinity, family history of consanguinity, and family history of congenital disease).
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The second section focused on the participant’s knowledge of the risks and prevention of consanguineous marriage
using ten questions to which respondents gave categorical responses (ie yes, no, do not know). One score was given to
each correct response, while incorrect responses scored zero. The scores for this section were summed to determine the
total score for each respondent concerning their knowledge of the risks and prevention of consanguineous marriage.

The third section captured the attitudes towards the risks and prevention of consanguineous marriage among the participants
using 15 items rated on a 5-point Likert-type scale (1="Strongly Disagree”, 2= “Disagree”, 3= “Neutral”, 4= “Agree”,
5= “Strongly Agree”). The ratings were then totaled for each participant to obtain raw scores on attitudes towards the risks
and prevention of consanguineous marriage.

Study Population (Inclusion and Exclusion Criteria)
The target population was students in the UAE, whether national or resident, aged at least 18 and demonstrating a willingness
to participate in this research. Students were excluded if they were below the age of 18 or unwilling to participate.

Sample Size and Sampling Technique

As far as we know, there is an absence of prior literature indicating to what extent students may have an awareness of the issue of
consanguineous marriage. Consequently, to ensure that adequate sample size was used for the main research, we conducted
a pilot study. Based on the responses to the pilot survey question, “Do you know of any relationship between consanguineous
marriage and children with congenital disease?”, it was possible to estimate the optimal sample size for the main research. More
than half (65%) of the participants answered “Yes” to this question. An alpha level of 5% was selected for this study, meaning
a 95% confidence interval (CI). With the precision (D) of 5%, 10% was taken to be the maximum width of the 95% CI. Thus, 700
individuals were considered to be a sufficient size for the final survey, based on a non-response rate of 50%. An Excel file with the
relevant details (name, study year, college, email address) of the students of Ajman University was provided by the Admissions
and Registration Department of the university. The sample was chosen using basic random sampling using ID numbers stratified
by department and college. Overall, 667 respondents were selected for inclusion in the main research.

Questionnaire Administration

The participants, randomly pre-selected from the spreadsheet from the university’s Admissions and Registration
Department, were sent a link to the online self-administered questionnaire via email. The nature and purpose of the
study were explained on the questionnaire’s cover page. If a respondent clicked through to the subsequent page, they
were assumed to have given their informed consent to take part. Any participants who did not respond to the initial email
were sent reminder emails twice during the first month of the survey. Respondents who completed the survey were
offered a message thanking them for participating. No incentives were offered for participation.

Statistical Analysis

SPSS Version 24 (Statistical Package for the Social Sciences; IBM Corp., Armonk, NY, USA) was used for the statistical
analysis. Frequencies and percentages were used to describe the categorical variables, and means and standard deviations
(SD) were used for the continuous, normally distributed quantitative ones. The differences among the quantitative
variables across groups were assessed using unpaired Student’s t-tests, one-way ANOVA, and non-parametric variants.
The normal distribution of continuous variables was evaluated through the execution of a Shapiro—Wilk test (with
a p-value greater than 0.05) or by visually inspecting a normal Q-Q plot. The factors affecting the knowledge and
attitudes among the participants concerning the risks and prevention of consanguineous marriage were evaluated using
multivariate logistic regression models. The threshold for statistical significance was a p-value below 0.05.

Ethical Considerations

We affirm that this study complies with the ethical principles outlined in the Declaration of Helsinki. The Institutional Ethical
Review Committee of Ajman University approved this study. All participants voluntarily gave their information and
responses. The study goals were presented on the first page of the questionnaire, and if the respondent clicked through to
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the following page, they were considered to have consented to participate. No information on the respondents that could have
identified them was retained, and all participants were assured of their anonymity.

Results

Demographic Characteristics of the Study Participants

A total of six hundred sixty-seven participants enrolled in the study. Among the total, 63.1% (n=421) were male, and
36.9% (n=246) were female. Last year students constituted 42.6% of the study sample, and 57.4% were first-year
students. Of the total subjects, 454 (68.1%) were from medical colleges, and 213 (31.9%) were from non-medical
colleges. The nationality of the study participants was as follows: 91 (13.6%) were from the Middle East, 127 (19%)
were from Asia, and 449 (67.3%) were from Africa. According to the obtained data, 50.7% of the total population
studied had a parental history of consanguinity, 14.5% had a family history of consanguineous marriage, and 14.5% had
a family history of inherited disease. (Table 1).

Participants’ Knowledge and Attitude About Consanguineous Marriage Risk and

Prevention
The average knowledge score about consanguineous marriage risk and prevention was 78.6% with a 95% confidence
interval (CI) [77.3, 79.8], and the average attitude was 79.7% with a 95% confidence interval (CI) [79, 80.6]. In general,
the overall level of knowledge and attitude towards consanguineous marriage risk and prevention was good among
university students.

The results of each question related to knowledge and attitude about consanguineous marriage risk and prevention are
shown in Tables 2 and 3.

Table | Number and Percentages of the Questions on Demographics (n=667)

Demographics Groups Frequency | Percentages (%)
Age (mean * SD) 31.0 £7.0
Gender Female 421 63.1

Male 246 36.9
Study level Last years 284 42.6

First years 383 574
Major Medical 454 68.1

Non- 213 319

medical
Nationality Middle East 91 13.6

Asia 127 19

Africa 449 67.3
Parental history of consanguinity Yes 338 50.7

No 329 49.3
Family History of Consanguineous marriage | Yes 97 14.5

No 570 85.5
Family History of Inherited disease Yes 97 14.5

No 570 85.5

Journal of Multidisciplinary Healthcare 2024:17 https: 1255

Dove:


https://www.dovepress.com
https://www.dovepress.com

Jairoun et al Dove

Table 2 Number and Percentage of the Questions on Knowledge Items (n=667)

Knowledge Items Incorrect Correct
Answer Answer

F % F %

I. Have an awareness of genetic disorders and their associated causes (yes) 78 11.7 | 589 | 883
2. Is there a proven link between consanguineous marriages and the birth of children with genetic disorders? (yes) 163 | 244 | 504 | 75.6
3. If both parents have a genetic disease, their child will be born with that disease (yes) 63 9.4 | 604 | 90.6
4. Are you aware that you can undergo an examination before marriage? (yes) 86 | 129 | 581 | 87.1
5. Are you aware of the potential risks on proceeding with a marriage after being made aware of positive test results? (yes) | 93 13.9 | 574 | 86.1

6. Do you understand that marrying a second- or third-degree relative decreases the risk of genetic diseases? (yes) | 388 | 582 | 279 | 41.8

7. Do you know that inherited diseases are life-threatening (yes) 93 13.9 | 574 | 86.1
8. Are you aware that inherited diseases cannot be treated? (yes) 362 | 54.3 | 305 | 45.7
9. Is pre-marriage examination limited to infectious diseases (such as AIDS and hepatitis) (no) 67 | 10.0 | 600 | 90.0
10. Do you understand that screening before marriage is important and something that should be seriously 33 49 | 634 | 95.1

considered? (yes)

Abbreviations: F, frequency; %, Percentage.

Table 3 Number and Percentage of the Questions on Attitude Items (n=667)

Attitude Items Strongly Disagree Neutral Agree Strongly
Disagree Agree
F % F % | F % F %

. Consanguineous marriage is associated with a significant risk of health 98 | 147 | 43 64 | 83| 124 | 165 | 247 | 278 | 41.7

issues

2. If you are yet to marry, would you consider marrying a relative who you | 308 | 46.2 | 212 | 31.8 | 129 | 193 6| 09 12 1.8
know has a family history of inherited disease?

w

. Would you agree for your offspring to marry one of your relatives if you | 420 | 63.0 | 170 | 25,5 65 9.7 12 1.8 0 0
know he or she a family history of inherited disease?

4. Consanguineous marriage can be a safer option because you will be 42 6.3 23 34 | 127 | 19.0 | 201 | 30.1 | 274 | 41.1

aware of health risks due to your knowledge of the families involved.

(%]

. If you are planning on entering into a consanguineous marriage, pre- 0 0 8 1.2 25 37| 78 | 11.7 | 556 | 834

marital screening is very important

o~

. If you are planning on entering into a non-consanguineous marriage, pre- 56 84 58 87 | 108 | 162 | 186 | 27.9 | 259 | 38.8

marital screening is very important

7. Consanguinity proliferates and sustains hereditary diseases 47 7.0 90 [ 135 | 164 | 246 | 169 | 253 | 197 | 295

o]

. Pre-marital screening can help to reduce the incidence of some genetic 50 75 50 75 | 137 | 20.5 | 230 | 345 | 200 | 30.0

health issues and sexually transmitted diseases (STDs)

hd

Raising awareness of the importance of pre-marital screening can helpto | 110 | 16.5 36 54 | 46 6.9 79 | 11.8 | 396 | 594

reduce the prevalence of genetic illnesses and STDs

10. There is a need for the introduction of a law that makes it compulsory | 62 9.3 86 | 129 | 162 | 243 | 126 | 189 | 231 | 34.6

for all couples to undergo pre-marital screening.

(Continued)
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Table 3 (Continued).

Attitude Items Strongly | Disagree Neutral Agree Strongly
Disagree Agree
F % F % | F % F %
I'1. Genetic testing should not be compulsory; however, people should be | 337 | 50.5 | 227 | 34.0 89 | 133 10 1.5 4| 06
actively encouraged to undergo tests.
12. If genetic tests reveals that one of the partners has or is carrying an 20 3.0 21 3.1 84 | 126 | 129 | 193 | 413 | 61.9
STD, any decision as to whether to continue with the marriage should
be left to the individuals concerned.
13. If genetic tests reveal that one of the partners has or is carrying an STD, 54 8.1 6l 9.1 | 140 | 21.0 | 101 | I5.1 | 311 | 46.6
the marriage should not go ahead.
14. A law should be put in place that if genetic tests reveals that one of the | 43 6.4 98 | 147 | 335 | 50.2 | 107 | 16.0 | 84 | 12.6
partners has or is carrying an STD, the marriage cannot go ahead.
I5. Pre-marital screening is against privacy rights 395 | 59.2 | 186 | 27.9 77 | 115 9 1.3 0 0

Abbreviations: F, frequency; %, Percentage.

The results of the bivariate analysis revealed that gender (P<0.001), major (P=0.016), nationality (P=0.007), Parental
history of consanguinity (P=0.009), Family History of Consanguineous marriage (P<0.001) and Family History of

Inherited disease (P=0.001) were more likely to score better in the knowledge about consanguineous marriage risk

and prevention. The same pattern of the results was observed in attitude about consanguineous marriage risk and

prevention according to demographic characteristics (Table 4).

Table 4 Comparing Knowledge and Attitude According to Demographics

Demographics Knowledge Scores (10 Items) Attitude Scores (15 Items)

Mean P-value Mean 95% CI P-value
Gender
Male 749 7.24 7.73 <0.001* 58.60 57.54 59.67 0.003*
Female 8.08 7.94 8.2l 60.50 59.78 61.23
Study level
Last years 8.0 7.8l 8.19 0.055 61.46 60.61 62.31 <0.001*
First years 7.76 7.58 7.93 58.57 57.75 59.40
Major
Medical 7.96 7.8l 8.12 0.016% 60.45 59.70 61.20 0.002%
Non medial 7.63 7.40 7.85 58.42 57.42 59.42
Nationality
Middle East 797 7.70 8.25 0.007* 61.20 60.55 61.86 <0.001*
Asia 7.93 7.78 8.08 56.18 54.58 57.78
Africa 7.35 6.94 7.76 57.94 56.16 59.72

(Continued)
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Table 4 (Continued).

Demographics

Knowledge Scores (10 Items)

Attitude Scores (15 Items)

Mean 95% ClI P-value Mean 95% CI P-value
Parental history of consanguinity
Yes 8.03 7.86 8.19 0.009* 61.52 60.74 62.30 <0.001*
No 7.69 749 7.88 58.04 57.15 58.93
Family History of Consanguineous marriage ki
Yes 9.73 9.64 9.82 <0.001* 60.86 58.93 62.79 0.157
No 7.54 741 7.67 59.62 58.99 60.25
Family History of Inherited disease pl
Yes 8.38 8.07 8.68 0.001* 69.32 68.75 69.90 <0.001%*
No 777 7.63 791 58.18 57.57 58.79

Notes: *P-values < 0.05 are considered statistically significant, P-values obtained from independent t-test and One-Way ANOVA.

Factors Influencing Participants’ Knowledge and Attitude About Consanguineous

Marriage Risk and Prevention
Table 5 presents the results of multivariate logistic regression analysis for the factors associated with knowledge and
attitude about consanguineous marriage risk and prevention.

Better knowledge score was observed in the older participant (OR 1.01; 95% CI 1.004—1.024), female (OR 1.69; 95%
CI 1.48-1.94), participants with parental history of consanguinity (OR 1.33; 95% CI 1.17-1.52), participants with family
History of Consanguineous marriage (OR 5.18; 95% CI 2.19-7.10) and participants with family History of Inherited
disease (OR 1.52; 95% CI 1.25-1.86).

Better attitude score was observed in the older participant (OR 1.02; 95% CI 1.015-1.023), female (OR 1.35; 95% CI
1.28-1.42), last year’s students (OR 1.24; 95% CI 1.18-1.31), medical students (OR 2.90; 95% CI 1.86-3.95),
participants from the Middle East (OR 3.73; 95% CI 1.69—4.78), participants who with Parental history of consanguinity
(OR 1.28; 95% CI 1.17-1.82), participants with family history of consanguineous marriage (OR 1.09; 95% CI 1.28-1.17)
and participants with family History of Inherited disease (OR 3.65; 95% CI 3.32-4).

Table 5 Multivariate Analysis for the Factors That Associated with Knowledge and Attitude
About Consanguineous Marriage Risk and Prevention

Demographics Good Knowledge > 8 Positive Attitude > 61

OR 95% CI P-value OR 95% CI P-value
Gender (Ref. Male)
Female 1.698 | 1.48I 1.946 | <0.001* 1.354 | 1.289 | 1.423 0.001*
Study level (Ref. First years)
Last years 1131 | 0.991 1.290 0.067 1244 | 1.186 | 1.306 | <0.001*
Major (Ref. Non-medical
Medical 1.120 | 0.975 | 1.286 0.109 2907 | 1.862 | 3.953 0.014*

(Continued)
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Table 5 (Continued).

Demographics Good Knowledge > 8 Positive Attitude > 61

OR 95% ClI P-value OR 95% ClI P-value

Nationality (Ref. Africa)

Middle East 1.134 | 0964 | 1.334 0.44 3.739 | 1.699 | 4.78] | <0.001%*

Asia 1.079 | 0.888 | 1.310 0.130 0.930 | 0.864 | 1.001 0.065

Parental history of consanguinity (Ref. No)

Yes 1.337 | 1.174 | 1.523 | <0.001%* 1228 | 1.172 | 1.286 | <0.001%*

Family History of Consanguineous marriage (Ref. N0O)

Yes 5.183 | 2.197 | 7.107 | <0.001%* 1.097 | 1.028 | 1.170 0.005*

Family History of Inherited disease (Ref. No)

Yes 1.528 | 1.256 | 1.860 | <0.001%* 3.652 | 3.326 | 4.009 0.001*

Age 1.014 | 1.004 | 1.024 0.005* 1.019 | 1.015 1.023 | <0.001*

Notes: *P-values < 0.05 are considered statistically significant. Good knowledge and positive attitude scores were
generated by finding the median score.

Discussion

Consanguineous marriage has become a widespread concern because of the possible predictions of health-related risks.
This study aims to determine the knowledge and attitudes of respondents towards inbreeding marriage related to the risks
and prevention. This needs to be done to identify gaps in knowledge and attitudes towards risks and prevention of
incestuous marriages so that action needs to be taken to minimize the risks of incestuous marriages. In this study, 67.3%
of respondents came from Africa, 19% from Asia, and 13.6% from the Middle East, where 50.7% of respondents had
a parental history of consanguinity, 14.5% had a family history of consanguineous marriage, 14.5% had a family history
of inherited disease. North and Sub-Saharan Africa, the Middle East, and West, Central, and South Asia have the highest
rates of consanguineous marriage.’"

The advantages or main reasons for a preference for consanguineous marriages are sociocultural, economic, and
psychological benefits, such as strengthening family ties, keeping possessions within the family, family property consolida-
tion, improving the stability of the family, traditions, continuity of a culture and way of life, ease of marriage arrangements,
enhanced female autonomy, greater compatibility with in-laws, lower domestic violence, lower divorce rates and less
expensive dowries.>'*"> Furthermore, 14.5% had a family history of inherited disease. Several studies revealed that
consanguineous marriages were associated with the incidence of several single gene and multifactorial diseases and congenital
malformations, including bronchial asthma, hearing defect, heart diseases, and sickle cell anemia (p < 0.05). 16.17 1y addition,
consanguineous marriages cause higher expression of recessive alleles, leading to the clustering of mutations in a particular
community.”' Another study shows that mental retardation, physical retardation, bilateral cleft lip  cleft palate, cystic fibrosis,
and congenital blindness are associated with first-cousin marriage.*

In the current study, it was found that university students demonstrated a high level of knowledge about consangui-
neous marriage risk and prevention, with an overall knowledge level of 78.6%. This result is consistent with the previous
study in Saudi Arabia®® but higher when compared with the previous study in India, where 62% of students had moderate
knowledge, and 12% had inadequate knowledge regarding the health consequences of consanguineous marriage.**
A study in Bangladesh also revealed that most participants had poor knowledge of consanguineous marriage’s possible
hereditary burden. Only one in every 14 respondents previously knew the potential complications associated with
consanguineous marriages.!” Another study reported that most respondents had poor knowledge and a negative attitude
(53.31% and 57.21%, respectively).?® In the current study, more than 80% of respondents know about genetic disorders
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and the causes of genetic disorders (Q1), and inherited diseases are life-threatening (Q7). Respondents also know the
possibility of health-related effects of consanguineous marriages on their children (Q2, Q3, Q5). This differs from
previous research, which stated that more than 30% of respondents had no idea that consanguineous couples may have
more diseased offspring than non-consanguineous couples.”> The current study shows that more than half of the
respondents are incorrect in whether inherited diseases can be treated (Q8). In order to prevent possible adverse impacts,
most respondents know and believe that pre-marital screening is a realistic action and can be considered in carrying out
a marriage (Q4, Q10). Most of them (90%) also know that examination before marriage is not limited to infectious
diseases (such as hepatitis and AIDS) (Q9). This is in line with previous research that most respondents agreed that pre-
marital screening reduces the incidence of diseases.”® Women, students in health-related colleges, and a participant’s
parents’ non-consanguineous marriage were all significantly associated with knowledge of pre-marital screening.?’

This study demonstrated that knowledge scores on consanguineous marriage risk and prevention were influenced by age,
gender, parental history of consanguinity, family history of consanguineous marriage, and family history of inherited disease.
Similar study findings were noted in Ojha, 2020 that age was significantly associated with knowledge regarding consanguineous
marriage.”* Female, last year student level, medical student, and students from Middle East countries, participants with parental
history of consanguinity, participants with a family history of consanguineous marriage, and participants with a family history of
inherited disease tend to have better knowledge. It has been found that women are more knowledgeable about consanguineous
marriage risk and prevention than men, which is strengthened by the participant’s educational background (medical student and,
in the last year, student level). The knowledge barrier was significantly higher among males.'* In contrast to research conducted
in Bangladesh, almost half of those polled were unaware of the negative effects of consanguineous marriage. Despite the fact that
26% of the couples were aware of the impact of consanguinity, the interviews were indifferent.'’

The overall attitude (average 79.7%) towards consanguineous marriage risk and prevention was good among university
students, similar to the previous study in Saudi Arabia.”* More than half of the respondents (66.4%) believe that Consanguineous
marriage causes health problems that may lead to hereditary diseases. However, consanguineous marriage has benefits. If there
are any health risks, these health risks will be known because the families know each other. By knowing each other’s health, they
can prevent health-related consanguineous marriage problems by not marrying relatives with a history of inherited disease and
not marrying their children to someone from their relatives with a family history of inherited disease. Most respondents believe
that pre-marital screening is important to prevent health problems in the case of consanguineous marriage (95%). The current
study aligns with previous research, which found that most respondents agreed that pre-marital screening could help reduce the
incidence of diseases.”® As such, it is important to consider pre-marital screening as an important measure in addition to other
methods of disease prevention. This is supported by the survey results, which indicate that over 80% of respondents believe that
pre-marital screening does not infringe on personal privacy. Raising awareness about pre-marital screening before marriage is
important because it will reduce the prevalence of some genetic and sexually transmitted diseases (STDs). A study by Memish,
2011 performed over six years shows that pre-marital screening in Saudi Arabia markedly reduced the number of at-risk
marriages, which may considerably reduce the genetic disease burden in Saudi Arabia in the next decades. The prevalence of -
thalassemia steadily decreased from 32.9 to 9.0 per 1000 examined persons (P<0.001).%® In the discovery of having or carrying
STDs, more than 60% of respondents stated that marriage decisions must be left to the couple’s freedom. They believe that test
results showing genetic diseases should change the marriage decision.

The previous study reported that in the event of positive results for either inherited or infectious diseases, about half
of the respondents (50.79-56.61%) tend to proceed with marriage.?® Another study shows that about 178 (37.4%)
respondents were willing to cancel their marriages if their pre-marital screening results were incompatible.”” Knowledge
of pre-marital screening, enrollment in a health-related college, and the conviction that pre-marital screening does not
affect one’s destiny positively correlate with attitude toward pre-marital screening.”’” More than half (53.5%) of the
respondents think that there is a law that obligates all future couples to do pre-marital screening is important. This is in
line with previous research that 47.62% of respondents (45.71% of men and 48.74% of women) agreed that pre-marital
screening should be required before engagement.”® Even so, (50%) of respondents answered “neutral” to the question, ‘it
is important to apply a law that stops marriage upon discovery of the presence of a genetic disease.” This indicates the
marriage decision must be left to the couple’s freedom.
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In the current study, a significant association of attitude regarding the consanguineous marriage risk and prevention
with socio-demographic variables such as gender, study level, nationality, family history of consanguinity, and family
history of consanguineous marriage. Female, last year student level, medical student, and students from Middle East
countries, participants with parental history of consanguinity, and participants with a family history of inherited disease
tend to have a better positive attitude regarding consanguineous marriage risk and prevention. These results are slightly
different from the results of previous studies, where most of the people who showed a positive attitude to consanguineous
marriage were from the older age group, males, those who are married to their relatives, and people who have a family
history of consanguineous marriage.!” Another study reported that males, older age groups, those married to relatives,
those with a high frequency of consanguineous marriages in their families, and participants with parental consanguinity
all had significantly higher attitude scores toward consanguineous marriage. Age and education can predict a person’s
attitude toward consanguineous marriage.>

The lack of consanguinity-related knowledge, attitude, and practice suggests that training programs at various
educational levels should focus more on consanguinity counseling. Evidence-based counseling for consanguineous
marriage is one of the recommendations of the Consanguinity Study Group of international experts and counselors at
the Geneva International Kinship Workshop 2010.2° Carrier detection and genetic counseling programs have significantly
lowered the prevalence of inherited disorders in many populations. However, these programs work best when they are
sensitive to the cultural backgrounds of the populations in which they are implemented.?® For example, based on a study,
six years of pre-marital screening in Saudi Arabia significantly reduced the number of at-risk marriages. This may
significantly reduce Saudi Arabia’s genetic disease burden in the coming decades®®

A comprehensive Social and Behavioral Change Communication (SBCC) campaign to educate and sensitize members of
a different section of the community about the issues with marrying close relatives is suggested to prevent several health
consequences that could result from it.>* Health education should play a significant role in preventing genetic diseases, which
might be integrated into the secondary and university curriculum. Screening for hereditary disease before engagement will
help significantly to avoid at-risk marriages and to reduce these diseases.’® Education could be included at the undergraduate
level through a well-designed curriculum that includes genetics courses and practical applications, as well as in the health care
setting through continuous education. It is suggested that health authorities incorporate consanguinity counseling into their
mandatory pre-marital screening programs'*!7-*

Prenatal screening can help to reduce the number of live births caused by inherited diseases.”” In addition, prenatal
screening is the best approach for lowering the burden of genetic disorders and congenital disabilities that significantly impair
postnatal function. For common genetic diseases and congenital anomalies like Down syndrome, beta-thalassemia, and neural

tube defects, universal prenatal screening is advised.?'

Conclusion

In general, the overall level of knowledge and attitudes towards consanguineous marriage risk and prevention was good
among university students. To efficiently control and manage the adverse health impacts associated with consanguineous
marriage, there is an urgent need to develop and implement evidence-based counseling and screening programs for
consanguineous marriage that would significantly reduce the number of at-risk marriages.

Ethics Approval
The Institutional Ethical Review Committee of Ajman University approved this study. All participants voluntarily gave
their information and responses.

Consent to Participate

The study goals were presented on the first page of the questionnaire, and if the respondent clicked through to the
following page, they were considered to have consented to participate. No information on the respondents that could have
identified them was retained, and all participants were assured of their anonymity.
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