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Abstract

Purpose – The present study aims to bring out the impact of consanguinity on spontaneous pregnancy loss
(SPL) and on descendants’ health, among the population of north Morocco.
Design/methodology/approach – Convenience sampling was used for collecting data. A questionnaire was
randomly administered to 385 couples represented by either the husband, the wife or both. The study lasted for
three months, from January to March 2015.
Findings – In total, 238 valid questionnaires were analysed. The results showed that the consanguinity rate
was 45.23% and that most consanguineous unions were between first cousins (91%). Data analysis revealed
that SPL risk was similar in consanguineous and non-consanguineous couples (OR 5 1.6; IC95% 5 0.9–2.9).
Also, no significant difference was observed in terms of SPL type (OR5 1.6; IC95%5 0.7–3.9) and frequency
(p5 0.81). However, late SPL frequencywas significantly lower in consanguineous couples (p< 0.001), whereas
no significant difference was registered in terms of early SPL frequency (p 5 0.73). On the other hand,
consanguineous couples displayed a significantly higher risk of descendants’ health disorders in comparison
with non-consanguineous ones. Moreover, the consanguineous couples had a significantly higher number of
children with health disorders (p < 0.001). The risk analysis also showed that consanguineous couples
displayed a significantly higher risk of congenital malformations (OR 5 7.23; IC95% 5 3.52–14.84) and
multifactorial diseases (OR5 3.72; IC95%5 1.46–9.49), but no significant difference was observed in terms of
behavioural disorders risk.
Originality/value – The population awareness regarding the negative effects of consanguinity should be
raised through education programmes and premarital, prenatal and genetic counselling services.
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Introduction
Consanguinity consists in non-random marriages that result from the union between
blood-related individuals, having at least one common ancestor. Consanguineous marriages
are still very common in certain areas of the world. In fact, about 20% of the population live in
consanguineous communities (Tadmouri et al., 2009). InMorocco, several studies have shown
that consanguinity remains a common, social and privileged practice justified by emotional
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and financial security (Hami, Soulaymani, &Mokhtari, 2006; Latifi, Sbii, & Hami, 2010; Talbi,
Khadmaoui, Soulaymani, & Chafik, 2008).

This type of non-random marriage can be seen all over the different ethnic and religious
groups and is due to socio-economic, religious, demographic and cultural factors (El Goundali
et al., 2022; Talbi et al., 2008; Bittles, 2008; Bittles, 2001; Hamamy and Bittles, 2009; Jabeen and
Malik, 2014; Hussain and Bittles, 2000).

Certain research revealed some consanguinity-positive effects, such as homozygosity of
alleles in offspringwhich preserves the advantageous genetic traits in human as well as animal
populations (Bhinder et al., 2019) and increases gross fertility (Bittles, Mason, Greene, & Rao,
1991). Moreover, consanguinity has been reported to protect against breast cancer, multiple
sclerosis andmalaria (Medimegh et al., 2015; Maghzi, Shaygannejad,Minagar, Hassanzadeh,&
Maghzi, 2016; Denic and Nicholls, 2007; Bener, Ayoubi, Ali, Al-Kubaisi, & Al-Sulaiti, 2010).

Nevertheless, the negative effects of consanguinity seem to bemore important. Indeed, it
reduces inter and intra-population genetic variability, which increases the abnormalities
caused by the appearance of deleterious genes in these groups (Mohamed et al., 2022;
Solignac, Periquet, Anxolabehere, & Petit, 1995). As a result, such marriages have a
significant implication in recessive diseases and can increase polygenic or multifactorial
diseases, sterility, spontaneous pregnancy loss (SPL), stillbirths, child deaths, infant
mortality, as well as congenital malformations (Romdhane et al., 2019; Temaj, Nuhii, &
Sayer, 2022; Lal et al., 2016; Alharbi et al., 2020; Emery, 1976; Motulsky and Vogel, 1982;
Zlotogora, 1991).

In this context, the present work aims to bring out the impact of consanguinity on SPL,
which refers to pregnancy loss at less than 20 weeks’ gestation in the absence of elective
medical or surgical measures to terminate the pregnancy (Scroggins, Smucker, &Krishen,
2000), as well as on descendants’ health, among the population of Tanger-Tetouan-Al
Hoceima region.

What makes investigating consanguinity interesting in this region of Morocco is the
limited number of previous similar research.

Materials and methods
The region of Tanger-Tetouan-Al Hoceima is located in the extreme northwest of Morocco
over an area of 17,262 km2. It is limited to the north by the Strait of Gibraltar and the
Mediterranean, to the west by the Atlantic Ocean, to the south-west by the Rabat-Sal�e-
Kenitra region, to the south-east by the Fes-Meknes region and to the east by the Oriental
region.

In 2014, the regional urban environment was home to 2,131,725 inhabitants, compared to
1,425,004 in rural areas. Thus, 93.9% of the increase in the regional population during the
period 2004–2014 is due to the increase in the urban population. Indeed, the annual urban
population growth rate is 2.45% against only 0.21% in rural areas [1].

We used convenience sampling for collecting data. This is a non-probabilistic technique
frequently used in quantitative studies. In convenience samples, the fact that the opportunity
to participate is not equal for all individuals in the target population makes the study results
not necessarily generalizable to this population (Suen, Huang, & Lee, 2014). The research tool
was a randomly administered questionnaire containing questions about personal and
sociodemographic information of both husbands and wives, relationship between them,
pregnancy loss and health problems in children. The questionnaire was administered in
public places. Respondents, who were either husbands, wives or both, all expressed their will
to participate in the study through a written consent. The ethical approval was obtained, on
January 2 2015, at the level of the department in which the present work was done.

The study lasted for three months, from January to March 2015.
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Inclusion criteria:

(1) Couples living in Tanger-Tetouan-Al Hoceima region and during the survey period,

(2) Couples married for over one year.

Exclusion criteria:

(1) Undefined or unclearly defined relationship between spouses,

(2) Couples not living in Tanger-Tetouan-Al Hoceima region during the survey period.

Dependent variable:

(1) Consanguinity: a consanguineous union is a union in which the husband and the wife
are relatives. The consanguinity was not determined through the pedigree
construction but through self-reported relationships between spouses.

After the examination of 385 completed questionnaires, we eliminated 147 ones in which
consanguinity was not provided. Thus, only 238 questionnaires were analysed.

Explanatory variables:

(1) SPL: occurrence (present/absent) and type (early if happened within 12 week of
gestation/late if happened after the 12th completed week of gestation), frequency per
couple.

(2) Health disorders in descendants: they were self-reported by the participants.
According to the responses, we considered:

� As congenital malformations (present/absent): Down syndrome, cerebral
paralysis, paraplegia, deafness-dumbness. . .

� As multifactorial diseases (present/absent): diabetes, autism, tuberculosis,
cancer. . .

� Behavioural disorders (present/absent): without defined cause.

The statistical analysis, whichwas performed using SPSS 25.0., was organised into two parts.
In the first part, we described the characteristics of consanguineous couples (107 cases)
according to each of the independent variables. In the second part, an analytical study was
conducted on all 238 studies couples (consanguineous and non-consanguineous) to evaluate
the relationship between consanguinity and each of the independent variables. For this
purpose, the Chi-squared test was used to determine the association significance, the Cramer
V test to measure the association intensity, Student t-test to compare consanguineous and
non-consanguineous couples in terms of SPL frequency and health disorders’ frequency. All
these tests are considered significant when p-value is lower than 0.05.

Odds Ratio test (OR) was performed to evaluate the risk of:

(1) SPL occurrence (present/absent) according to consanguinity (present/absent);

(2) SPL type (early/late) according to consanguinity (present/absent);

(3) Health disorders’ occurrence (present/absent) according to consanguinity (present/
absent);

(4) Occurrence of each disorder’s type (present/absent) according to consanguinity
(present/absent);
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The OR is considered significant when the confidence interval (CI) does not include the
value 1.

Results
Among the 238 studied couples, a consanguinity rate of 45.4% was recorded, with 107
consanguineous couples. Consanguineous unions between first cousins represented 91%,
whereas first cousins once removed and second cousins represented 7% and 2%,
respectively.

Concerning the geographical repartition of participants, most studied couples are of urban
origin with 83.5%. Indeed, the province of Tanger-Asilah was the most represented with
64%, followed by Larache with 30.8% (Figure 1).

Descriptive characteristics of SPL: 48.5% of studied couples experienced SPL. Moreover,
51.2% of couples who experienced SPL were consanguineous. The mean number of SPL per
couple was higher in consanguineous unions (Table 1).

Concerning SPL type, 57.5% of couples who experienced early SPLwere consanguineous,
whereas only 45.2% of couples who had late SPL were consanguineous. In terms of
frequency, the mean number was lower in consanguineous couples for both early and late
SPL (Table 1).

Descriptive characteristics of health disorders: 31.9 % of studied couples had children with
health disorders. Among these couples, 75% were consanguineous. Indeed, consanguineous
couples represented 76.7% of couples with congenital malformations descendants, 72% of
couples withmultifactorial diseases and 75%of couples with behavioural disorders (Table 2).

In terms of descendants’ number, among 822 children with health disorders, 41.9%
belonged to consanguineous couples (Table 2).

Figure 1.
Geographical

repartition of studied
couples
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Relationship between consanguinity and SPL:
SPL occurrence: The analysis of the association between consanguinity and SPL

occurrence displayed a statistically non-significant association (p5 0.15). Also, we found no
statistical difference in SPL risk between consanguineous and non-consanguineous couples
(Table 3).

SPL type: No statistically significant association was registered between consanguinity
and SPL type (p 5 0.26). Also, no significant difference was observed between
consanguineous and non-consanguineous couples in terms of early SPL risk (Table 3).

SPL frequency:The comparison of total number of SPL cases between consanguineous
and non-consanguineous couples showed no statistical significance (p 5 0.81). Concerning
SPL type, the number of late SPL cases was significantly lower in consanguineous couples
(p < 0.001), whereas no significant difference was observed in terms of early SPL
number (p 5 0.73).

Relationship between consanguinity and health disorders in descendants:
All health disorders:The association between consanguinity and the occurrence of health
disorders was found to be statistically significant (p < 0.001), with strong intensity
(V 5 0.51).The risk analysis showed that consanguineous couples present a significantly
higher risk of health disorders in comparison with non-consanguineous ones (Table 3).

On the other hand, even if there was no significant difference between the consanguineous
and non-consanguineous couples in terms of a total number of children (p 5 0.87), the
consanguineous couples had a significantly higher number of children with health
disorders (p < 0.001).

Characteristics
Consanguineous

Couples Non-consanguineous couples Total

SPL occurrence
Spontaneous SPL in couples 42(51.2%) 40(48.8%) 82(100%)
Mean number of SPL per couple 0.88 ± 1.11 0.84 ± 1.29 0.86 ± 1.21

SPL type
Early spontaneous SPL in couples 23 (57.5%) 17 (42.5%) 40(100%)
Late spontaneous SPL in couples 19 (45.2%) 23 (54.8%) 42(100%)
Mean number of early SPL per couple 2.13 ± 1.18 2.29 ± 1.8 2.2 ± 1.45
Mean number of late SPL per couple 1.0 ± 0.0 1.65 ± 0.71 1.36 ± 0.62

Source(s): Table by the authors

Consanguineous
Couples Non-consanguineous couples Total

Disorders categories Number of couples
Congenital malformation 46(76.7%) 14(23.3%) 60(100%)
Multifactorial diseases 18(72.0%) 7(28.0%) 25(100%)
Behavioural disorders 3(75%) 1(25%) 4(100%)
Total 57(75%) 19(25%) 76(100%)

Disorders occurrence Number of descendants
Total number of descendants 480(49.64%) 487(50.36%) 967(100%)
Descendants with health disorders 344(41.85%) 478(58.15%) 822(100%)

Source(s): Table by the authors

Table 1.
Characteristics of
Spontaneous
pregnancy loss (SPL) in
the studied sample

Table 2.
Repartition of couples
and descendants
according to health
disorders
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Congenital malformations: the relation between consanguinity and congenital
malformations occurrence was statistically significant (p < 0.001), with strong intensity
(V5 0.43). The risk analysis showed that consanguineous couples present a significantly higher
risk of congenital malformations in comparison with non-consanguineous ones (Table 3).

Multifactorial diseases: consanguinity and multifactorial disease occurrence were
significantly associated (p 5 0.004), with a moderated intensity (V 5 0.22). The risk of
multifactorial disease was significantly higher in consanguineous couples (Table 3).

Behavioural disorders: The analysis of the relation between consanguinity and
behavioural disorders displayed no significant association (p 5 0.34). Also, no significant
difference was observed between consanguineous and non-consanguineous couples in terms
of behavioural disorders risk (Table 3).

Discussion
According to these results, consanguineous unions are still a common practice in Tanger-
Tetouan-Al Houceima region, as in many other countries, especially in Africa, the Middle
East and West Asia (Al Arrayed and Hamamy, 2012; Hamamy and Antonarakis, 2011; Ben
M’ rad and Chalbi, 2004; Small, Bittles, Petherick, & Wright, 2017).

The consanguinity rate reportedby the presentwork is higher than that reportedbyanother
study conducted in the same region (24.37%) (Habibeddine, Ouardani, El Ossmani, Amzazi, &
Talbi, 2018) and in other regions of Morocco, such as the Middle Atlas (30.32%) (Latifi et al.,
2010), Doukkala (26.03%) (Talbi et al., 2008), Gharb (24.8%) (Attazagharti et al., 2006), Rabat-
Sal�e-Zemmour-Zaer (20.6%) (Hami, Soulaymani, & Mokhtari, 2009) and Souss Massa Drâa
(22.80%) (Sbii, 2013). The highest rates were registered in Azgour (36%) (Baali, 1994).

Furthermore, most consanguineous unions were between first cousins, which is in
concordance with other Arabic countries (Kulkarani and Kurian, 1990; Gunaid, Hummad, &
Tamim, 2004).

No relationship was found between consanguinity and SPL occurrence, whereas late SPL
was less frequent in consanguineous couples. A similar result was reported by other studies
which found no effect of relatedness on reproductive wastage (Robertson et al., 2022; Abbas
and Yunis, 2014). However, many researchers found a significant impact of consanguinity on
SPL,whichwould be explained by the fact that consanguinity increases the risk of occurrence
of both recessive and polygenic conditions in the offspring (Bachir and Aouar, 2019;
Hamamy, Al-Bayati, & Al-Kubaisy, 1986). In fact, deleterious recessive genes, creating
homozygotes, may interfere with the adaptability of offspring to both intrauterine life and the
extra-uterine environment; as a result, prenatal wastage or neonatal deaths or biochemical or/
and congenital malformations may occur (Basaran et al., 1989; Al-Awadi et al., 1986). It must
be noted that other studies showed lower rates of SPL in families where consanguinity is
customary across successive generations, presumably because of the increasing effect of
homozygosity on fetal development (Fareed and Afzal, 2017; Hussain and Bittles, 1998;
Freire-Maia and Takehara, 1977; Khlat, 1988; Rao and Inbaraj, 1977; Rao and Inbaraj, 1979).

Factors Khi2 p-value V De cramer OR IC

Abortion Occurrence of SPL 2.05 0.15 0.11 1.56 [0.85- 2.87]
Early/late SPL type 1.23 0.26 0.12 1.64 [0.68- 3.92]

Health disorders Occurrence of disorders 45.21 <0.001* 0.51 9.5* [4.75-19.00]
Congenital malformations 32.34 <0.001* 0.43 7.23* [3.52- 14.84]
Multifactorial diseases 8.32 0.004* 0.22 3.72* [1.46-9.49]
Mental retardation 1.38 0.34 0.09 3.61 [0.36-35.51]

Source(s): Table by the authors

Table 3.
Analysis of

consanguinity
determining factors
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Regarding SPL type, no significant association with consanguinity was found. This is in
concordance with another study carried out in India (Robertson et al., 2022). Nevertheless, in
terms of frequency, early pregnancy loss was more frequent in consanguineous couples. This
could be explained by different mechanisms. Firstly, the increased frequencies of homozygotes
for genes with large phenotypic effects, as in fully penetrant, autosomal recessive disorders.
Secondly, under models of additively acting polygenes, increases in early death may be
explained by increased proportions of individuals above certain thresholds, since the additive
genetic variance increases linearly with the degree of inbreeding (Kempthorne, 1957).

On the other hand, it was found that consanguinity is significantly associated with the
occurrence of health disorders, which is consistent with what was reported by many other
studies (Aleissa et al., 2022; Alshammary andKhan, 2021; Fareed andAfzal, 2017; Ben-Omran
et al., 2020). Indeed, both congenital malformations and multifactorial diseases were found to
be significantly associated with consanguinity (Oniya, Neves, Ahmed, & Konje, 2019;
AbdulAzeez, Al Qahtani, & Almandil, 2019; Stoll, Alembik, Roth, & Dott, 1999; Diatewa et al.,
2021; Romdhane et al., 2019; Singer, Davidovitch, Abu Fraiha, & Abu Freha, 2020).
Furthermore, a Norwegian study comparing the offspring of 848 women mated to their first
cousins with the offspring of 1,696 control women has shown a high percentage of
malformations for cases compared to for controls. These differences may be attributed to the
increased homozygosity in the offspring of first cousins (Magnus, Berg, & Bjerkedal, 1985).

Limitations

(1) Some of the limitations of the present study is the authenticity of the information
revealed by the respondents according to their descendants’ diseases. In fact, there
was no clinical evidence of their statements.

(2) 38% of total questionnaires were eliminated from the study for the unknown or
undefined relationships between spouses, which reduced significantly the sample size.

Conclusion
The effects of consanguinity on health are being increasingly reported by researchers over
the world. In the present work, we showed that consanguinity in north Morocco is associated
with a higher risk of congenital malformations andmultifactorial diseases in descendants but
has no significant effect on spontaneous pregnancy loss.

These results suggest that population awareness regarding the negative effects of
consanguinity should be raised through education programmes and premarital, prenatal and
genetic counselling services.

In addition, further studies should be conducted to investigate other aspects of
consanguinity effects through a multidisciplinary approach.

Note

1. https://www.hcp.ma/region-tanger/attachment/2099765/ (accessed 7 March 2023)
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