
http://wydawnictwa.pzh.gov.pl/roczniki_pzh/

This article is available in Open Access model and licensed under a Creative Commons Attribution-Non Commercial 3.0.Poland License 
(CC BY-NC) (http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en)
Publisher: National Institute of Public Health NIH - National Research Institute

Corresponding author: Zahra Oulmane,  Laboratory of Biotechnology, Biochemistry and Nutrition, Training and Research Unit on 
Nutrition and Food Sciences, Department of Biology, Faculty of Sciences, Chouaib Doukkali University, El Jadida 24-000, Morocco, 
e-mail: z.oulmane@gmail.com

https://doi.org/10.32394/rpzh.2023.0283
Rocz Panstw Zakl Hig 2023;74(4):415-420

ORIGINAL ARTICLE

BIO-DEMOGRAPHIC CHARACTERISTICS OF HOUSEHOLDS AND RISK 
FACTORS FOR DOWN SYNDROME IN MOROCCO

Zahra Oulmane1, , Mohamed Cherkaoui2, , Rekia Belahsen3, , Mohamed Kamal Hilali2,

1Laboratory of Anthropogenetics, Biotechnologies and Health, Department of Biology, Faculty of Sciences, 
Chouaib Doukkali University, El Jadida 24-000, Morocco

2Department of Biology, Laboratory of Pharmacology, Neurobiology, Anthropobiology and Environment, 
Faculty of Sciences Semlalia, Cadi Ayyad University, Marrakesh, Morocco

3Laboratory of Biotechnology, Biochemistry and Nutrition, Training and Research Unit on Nutrition  
and Food Sciences, Department of Biology, Faculty of Sciences, Chouaib Doukkali University,  

El Jadida 24-000, Morocco

ABSTRACT
Background. The most studied risk factors for Down Syndrom (DS) were: region of residence, exposure to chemicals, 
parents’ education level, cigarette and alcohol use by father or mother or both, and oral contraceptive (OC) use.  
Objective. The aim of this study was to compare certain variables considered as risk factors on DS such as parental 
age at birth, OC use, child’s sex, and rank of birth between children with DS and their siblings without DS as well as 
to determine  the socio-bio-demographic characteristics of the families studied compared with  the general Moroccan 
population.
Material and Methods. We conducted a cross-sectional analysis of 277 families with 925 siblings and at least one child 
with DS (279 with DS) between 2014 and 2017. The data are collected using a standardized questionnaire in Marrakech-
Safi region. Data were entered and analyzed using the statistical program SPSS statistics software for Windows (version 
20.0). Chi-square (χ2) and Student t tests were used for testing statistical significance. Differences were considered 
significant when the p-value <0.05.
Results. The binary logistic regression analysis between DS and non-DS children in their bio-demographic characteristics 
studied (sex, maternal age at birth, paternal age at birth, oral contraceptive (OC) use, length of oral contraceptive use 
before pregnancy and rank of birth) showed that only  maternal age and paternal age at birth  and OC use were associated 
with DS birth (OR= 1.16; 95% CL: 1.11-1.21, OR= 1.05; 95%CL: 1.01-1.09 and OR= 0.01; 95%CL: 0.00-0.003, respectively). 
In the other hand, the comparison between socio and bio-demographic characteristics of households studied with data 
from National Population Survey and Family health (2018) showed a higher level of education in women and men in 
our sample. Similar results were shown in rate of men and women in paid employment, the rate of smoking and alcohol 
consumption among men and the rate of OC use before pregnancy among women. 
Conclusion. These results will help to sensitize the Moroccan population about risk factors for DS.

Key words: Down syndrome, socio-bio-demographic factors, oral contraceptive, maternal age, paternal age, children, 
Morocco

INTRODUCTION

Down syndrome (DS) was discovered by John 
Langdon Down in 1866 [1], who described individuals 
with a common phenotype that called by his name. 

Subsequently, the development of cytogenetic 
karyotyping has shown that DS is caused by the 
presence of extra chromosome 21 [2, 3], because of 
a meiotic nondisjunction error in the segregation of 
chromosome 21 during ovogenesis or spermatogenesis. 

This extra chromosome 21 most often originates from 
the mother in approximately 95% of the cases of free 
trisomy 21 [4]. The most common type is associated 
with advanced maternal age, especially from 
approximately 35 years of age and above [5].

In addition to these genetic associations, several 
epidemiologic studies have shown a significant 
association between DS birth and environmental risk 
factors [6, 7, 8]. The most studied risk factors were 
region of residence, exposure to chemicals, parents’ 
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education level, cigarette and alcohol use by father or 
mother or both, and oral contraceptive use. Within this 
list of risk factors, oral contraceptive (OC) use was 
of particular interest, as it is a more common habit 
than the others. The association of DS birth with this 
factor has been confirmed in several studies [7, 9] but 
contradicted in others [10, 11, 12].

The objectives of this study is to compare certain 
variables considered as risk factors on DS such as 
parental age at birth, OC use, child’s sex, and rank 
of birth between children with DS and their siblings 
without DS as well as to determine the socio-bio-
demographic characteristics of the families studied 
compared with the general Moroccan population.

MATERIAL AND METHODS

Subjects
Between May 2014 and November 2017, 277 

families with DS child were enrolled in 11 associations 
and health centers that provided care and support for 
individuals with DS in; Marrakech, Safi, Chichaoua, 
El Kelâa of Sraghna, and Al Haouz in the Wilaya of 
Marrakech. Regarding the centers chosen, we placed 
a request attached to the questionnaire to allow our 
interview with parents and explain the objectives 
of the study to the responsible of all centers and 
associations providing help to people with DS in 
Marrakech Safi region. The eleven centers in which 
the study was conducted came to those who accepted 
our request. Families with at least one child clinically 
and/or cytogenetically confirmed DS were included.

For this study, pregnancies resulting in live births 
without perinatal mortality, including deaths in the 
first week of life and fetal deaths (stillbirths) [13], were 
included. Our cases were children with DS (N=279), 
all the cases in this study were sporadic, except for 
two couples who had two children with DS. Siblings 
without DS were used as controls (N=646).

Procedures 
Data were collected using a descriptive, 

retrospective, and analytical cross-sectional survey. 
The material support of our survey consists of 
a standardized questionnaire providing information 
about the identity, socio-economic, bio-demographic, 
and cultural conditions of parents. The socio-bio-
demographic variables used in this study were mean 
size of households, woman’s level of education, man’s 
level of education, mean paternal age at first marriage, 
mean age difference between spouses, kinship, 
synthetic fertility index SFI, mean number of live 
births, contraceptive use before pregnancy, cigarette 
smoking and alcohol consumption.

The independent variables used in this study were 
parents’ age at birth, length of OC use before pregnancy, 

sex of birth and rank of birth. The dependent variable 
was adjusted for children with DS.

Our study was designed in accordance with 
the Declaration of Helsinki. It was conducted in 
full respect of local ethical considerations, namely 
obtaining prior authorization from the competent 
authorities of the University and the responsible of the 
visited centers. We contacted the parents/guardians of 
people with DS to whom we presented the objectives 
of the investigation and enlightened them on their 
rights. The principle of volunteering for participation 
as well as the confidentiality and anonymity of the 
questionnaire were respected. A written parental 
consent form was received before the study.

Statistical analysis
Statistical analysis was done using the statistical 

program SPSS software for Windows (version 
20.0). A descriptive analysis was performed using 
means, standard deviations (SD), and proportions 
as appropriate. To estimate the significance of the 
differences observed between the means, the student 
t test for normally distributed data was used. Chi-
square (χ2) test was used for categorical variables 
and differences were considered significant when 
the p-value was <0.05. The binary logistic regression 
analysis which allows the elimination of confounding 
factors and entering the weight of the associated 
variables with DS birth in the bivariate analysis 
(P<0.2), was used to identify factors independently 
associated with DS birth. Associations were measured 
in odds ratio (OR) with 95% confidence intervals 
(95% CL).

RESULTS

Comparison of bio-demographic characteristics 
between DS and non-DS children studied

Table 1 gives the results of bivariate comparison of 
sex, maternal age at birth, paternal age at birth, oral 
contraceptive use, length of oral contraceptive use 
before pregnancy, and rank of the birth between DS 
and non-DS children studied. Except for the sex of the 
children, who is not statistically significant between 
groups (children with DS and their siblings without), 
all others variables studied, are strongly associated 
with DS. The mean maternal and paternal age at birth 
with DS was higher than that of non-DS birth, with 
a very significant statistical difference (35.95±6.45 
years vs. 28.49±6.47 years and 42.20±7.94 years vs. 
35.56±7.13 years, p<0.0001, respectively). The rate of 
OC use before DS pregnancy was higher than that of 
non-DS one (60.9% vs. 45.2%, p<0.0001). The mean 
length of OC use before DS pregnancy was longer than 
that of non-DS pregnancy (3.39±2.48 vs. 2.15±1.74 
years, p<0.0001). Regarding the rank of birth, we 
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found that children with DS are born in advanced 
ranks compared to non-DS children (3.07±1.88 vs. 
2.51±1.74, p<0.0001).

To eliminate the confounding factors we applied 
the logistic regression method (Table 2). Through this 
analysis, maternal age at birth, paternal age at birth 
and OC use before pregnancy were the only variables 
that determine independently the recourse to birth 
with DS (OR= 1.16; 95%CL: 1.11-1.21, OR= 1.04; 
95%CL: 1.00-1.09 and OR= 0.00; 95%CL: 0.00-0.003, 
respectively).

Socio-biodemographic characteristics of households
Table 3 gives the number and the percentage of 

modalities of qualitative variables and mean ± standard 
deviation for quantitative variables of DS households 
studied and their comparison with data from national 
Moroccan population surveys [14, 15].

The results showed that the rate of women and 
men who have a higher level of education is higher 
than what was recorded at the ENPSF in 2018 [14] at 
national level and in Marrakech-Safi region (16.3%, 
20.9%; 8.8%, 10.1% and 7.0%, 7.9%, respectively). The 
rate of men and women with paid employment in our 
sample is higher than the rate recorded nationally and 
regionally (82.7%, 21.4%; 62.0%, 13.1% and 63.0%, 
9.3%, respectively). The rate of smoking among 

men in our study is higher than the rate recorded 
nationally and regionally (50.8%, 21.9% and 22.4%, 
respectively). With regard to alcohol consumption, the 
consumption rate among our sample was higher than 
that recorded among young Moroccans according to 
the 2011 National Youth Survey [15] (29.0% against 
15.0%). The couples who are kinship in our study 
represent 11.6%, this rate is lower than that recorded at 
the national and the regional level (23.4% and 20.6%, 
respectively). The investigation on the use of OC use 
before pregnancy showed that 60.9% of the women 
in our study used the pill before child birth with DS, 
while this rate is around 48.7% nationally and 59.1% 
regionally. The other variables studied did not show 
any difference between the two groups.

DISCUSSION

Maternal age at birth in our study influences DS 
birth. The median maternal age at DS birth was 35.95 
years versus 28.49 years of non-DS (Table 1). This 
result was similar to that found in other studies [5, 16, 
17, 18]. Likewise, the paternal age showed a statistically 
significant difference with DS birth in our study. This 
finding was agree with what does found by several 
studies especially when paternal age was adjusting for 

Table 1. Distribution of the nature of birth according to oral contraceptive (OC) use and bio-demographic characteristics 
of the families surveyed

Variables Modalities DS birth Non-DS birth Test

Child sex
Male (160 /279) 57.3% (363/646) 56.2%

χ2=0.10 ns
Female (119/279) 42.7% (283/646) 43.8%

OC use before pregnancy
Yes (167/274) 60.9% (284/629) 45.2%

χ2=19.05 ***
No (107/274) 39.1% (345/629) 54.8%

Length of OC use (years), (Mean±SD) 3.39±2.48 2.15±1.74 t =5.64***
Maternal age at birth (years) (Mean±SD) 35.95±6.45 28.49±6.47 t =16.10***
Paternal age at birth (years) (Mean±SD) 42.20±7.94 35.56±7.13 t =11.79***
Rank of birth (Mean±SD) 3.07±1.88 2.51±1.74 t =4.38***

SD - standard deviation; χ2 - Chi2 test ; t - Student test; ns - not significant; ***: P< 0.0001

Table 2: Result of Binary Logistic Regression Model. Analysis between Down and non-Down syndrome variable and 
bio-demographic variables studied

Variables Adjusted OR (CL 95%) p
Sex 1.04 (0.66-1.66) 0.84
Oral contraceptive use 0.001 (0.00-0.003) <0.0001
Length of oral contraceptive use before 
pregnancy (years) 1.11 (0.99-1.25) 0.06

Maternal age at birth 1.16 (1.11-1.22) <0.0001
Paternal age at birth 1.05 (1.00-1.09) 0.01

Rank of birth 0.86 (0.73-1.00) 0.06

OR = odds ratio; p= significance; CL= confidence limits, underlined= significant at 5%

Z. Oulmane, M. Cherkaoui, R. Belahsen, M.K. Hilali 
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maternal age [19, 20, 21] and contradictory with other 
studies [22, 23].

The results of our study suggest a role of OC use 
in DS birth. These results agree with those found by 
Ghosh et al, who confirmed the effect of OC use in DS 
birth, based on observation of an increasing frequency 
of OC use with advancing maternal age [7]. However, 
our results concerning the length of OC use before 
pregnancy were contradictory to those reported by 
Nagy et al. [10]. That study suggested that for women 
giving birth at advanced maternal age, the history of 
longer OC usage before pregnancy might lower the 
risk of common trisomy of the fetus. Even longer 
oral contraception use before pregnancy in women 
of advanced reproductive age can reduce the risk of 
common fetal trisomy [12].

The rank of birth did not show significant 
differences for DS in our sample even though it was 
found that children with DS are born in the third 
rank on average (3.07±1.88). The study of Jaouad et 
al showed that 40% of DS patients were born after at 
least four healthy births [24].

Regarding parents sociodemographic level 
evaluated by the level of education and paid 
employment we noticed a clear difference concerning 
the higher level of education and high rate of people 
who exercise paid employment in favor of our sample. 
This difference may be explained by the region of 
residence location of the majority of the population 
studied in urban area. This result was contradicts with 
what has been shown by Hunter et al [25] that a low 
socio-economic level of parents increases the risk of 
having a child with DS.

Parental habits such as smoking cigarettes and 
consuming alcohol are environmental risk factors 
among other widely studied whose impact on DS 
birth was confirmed by several studies [8, 26]. 
Concerning our study, there was a marked increase 
in the consumption of cigarettes and alcohol among 
men compared to what is recorded at the Moroccan 
national level [14,15]. 

The rate of kinship in families studied (11.6%) 
was lower than that recorded at the national and the 
regional level (23.4% and 20.6%, respectively). This 
result is in agreement with several studies which have 

Table 3. Number and percentage for modalities of qualitative variables and mean ± standard deviation for quantitative 
variables of DS households studied and their comparison with data from National Moroccan Population Surveys (ENPSF, 
2018, ENJ, 2011)

Variables Modalities Present
study (%)

National data 
(%)

Marrakech-
Safi data (%) Survey

Woman’s level of education

None 35.1 39.5 44.2

ENPSF 2018

Primary 22.1 24.2 26.3
Secondary 26.5 27.5 22.4
Superior 16.3 8.8 7.0

Man’s level of education

None 22.7 22.7 27.4
Primary 22.7 29.8 31.6

Secondary 33.7 37.4 33.0
Superior 20.9 10.1 7.9

Paid employment
Man 82.7 62.0 63.0

Woman 21.4 13.1 9.3

Smokers
Man 50.8 21.9 22.4

Woman 0.0 1.0 1.1

Alcohol consumption
Man 29.0 15.0 -

ENJ 2011
Woman 0.0 0.4

Mean age at first marriage (years)
Man 30.63±6.28 31.9 30.4

ENPSF 2018

Woman 24.59±6.88 25.5 23.8
Kinship 11.6 23.4 20.6
Oral contraceptif use before pregnancy *60.9 48.7 59.1
Mean size of Moroccan households (persons) 5.42±2.02 4.5 4.9
Mean age difference between spouses (years) 6.36 ± 6.7 7.9 8.1
Synthetic Fertility Index SFI (years) 1.92 2.38 -
Mean number of live births 2.96 2.6 2.8

SD - standard deviation , * - Down syndrome pregnancy

Bio-demographic characteristics of households and risk factors for down syndrome in Morocco
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not shown an association with DS, especially when 
consanguinity is evaluated alone as a risk factor [26, 
27, 28], but confirmed in other studies either alone [29] 
or in combination with other bio-socio-demographic 
risk factors [6, 8].
Limitations

Limitations of our study are related to the 
population of studied families, without taking into 
account families with non-malformed children and 
to the small sample size. This is justified by the 
constraints of time and limited resources that have not 
allowed us to expand our research. 

CONCLUSION

Our results showed that parents included in this 
study had a higher educational level, were more 
involved in paid employment and had more smokers 
and alcohol consumption in men. Among the risk 
factors studied only the maternal age at birth, the 
paternal age at birth and the use of oral contraception 
before pregnancy that have shown an association with 
the birth with Down syndrome. 
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