
                             Journal of Biological Research 2021; volume 94:9394

Abstract 

The World Health Organization (WHO) defines congenital mal-
formation as any gross abnormality present at birth even if it is not
immediately recognized. Here, we aimed to identify the factors pre-
disposing to congenital malformations in pregnant women in
Eastern Algeria and the effect of the combination of several factors.
786 pregnant women were interviewed. Throughout our study, we
sought to find answers, discuss the association between malforma-
tion exposure, identify the risk factors, and predict the occurrence of
malformations using statistical analysis techniques. We developed a
predictive model and we found that malformations were significant-
ly higher for pregnant women aged over 34 (10.93; 95% CI: 2.10-
201.71, p=0.023), with a BMI over 25 (2.38; 0.91-7.04, p=0.091),
hypertension (2.18; 1.04-4.57, p=0.038), anemia (2.08; 0.98-4.35,
p=0.053) and infections (2.32; 1.18-4.58; p=0.015). Protecting fac-
tors against malformations includes diet moderate in meat (1.97;
0.73-4.98, p=0.163) and rich in eggs, soft drinks, and fruit-vegeta-
bles (2.69; 0.76-8.63, p=0.106), (1.84; 0.74-4.43, p=0.177), (3.08;
0.56-13.28, p=0.154); respectively. Knowing risk factors helps to
establish predictive models and strategies to prevent malformations
and highlights the link between malformations and multiple risk
factors for the sake of protecting babies’ lives.

Introduction

Pregnancy is a special period in a woman’s life that requires
regular and careful monitoring and treatment. During the nine
months, the pregnant woman’s body goes through several trans-
formations, including physical, physiological, metabolic, and hor-
monal changes. This variety of changes ranges from common, per-
manent, and expected changes, to fewer familiar ones. Congenital
malformations may occur during this period1,2 due to develop-
mental anomalies occurring mainly during the period of organo-
genesis or fertilization or the first cell divisions.3 The congenital
malformation is an irreversible abnormal conformation of a tissue,
an organ, or a larger part of the body resulting from an intrinsic
developmental disorder.4 According to the WHO, the incidence of
malformations is estimated at 2-3% of live births for those diag-
nosed at birth or in the neonatal period, it is around 5 to 10% for
less obvious anomalies and developmental disorders.5

In Algeria, like in most developing countries, there is a lack of
reliable data on the occurrence and severity of pregnancy compli-
cations and their associated factors. The countryside and the rural
parts of the country constitute grey areas, where pregnancy prob-
lems are still considered taboo, therefore few studies are carried
out and few results are available. Thus, the objectives of this study
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are i) estimate the frequency of congenital malformations based on
a prospective study in population groups from Eastern Algeria; ii)
investigate and document potential associated risk factors in the
studied population; iii) develop a predictive model of associated
risk factors that can lead to a congenital malformation. Several sta-
tistical analyses including Multiple Correspondence and
Hierarchical Clustering Analysis are applied using R language
(v3.6.3) under the software RStudio (Version 1.3.959).

Materials and Methods

Study design
A prospective study of pregnancy period surveys was conduct-

ed on a cohort of pregnant women from the region of Batna,
Eastern Algeria, over five years [2011-2015].

Pregnant women were randomly chosen from different locali-
ties, urban and rural. Data were collected and recorded through stan-
dardized questionnaires used during periodic medical consultations.
The study was carried out at the Obstetrics and Gynecology
Department of different Hospital’s Mother-Child Units.

Included in the questionnaire, written informed consent was
obtained from all participants.

Population and Data collection
The recruitment was carried out on pregnant women after they

agreed to participate in the study. And this, only during the work-
ing days (weekdays excluding weekends).

The exclusion criteria were the refusal to be included in the
study (no consent) and the absence of relevant data for this study.

The standardized questionnaire was introduced to the pregnant
just before her first-trimester consultation, carried out by us in per-
son in the presence of the health team. 

The congenital malformations listed in our work were diag-
nosed during the ultrasound imaging of the second-semester con-
sultation i.e. between the 22nd and 27th week of amenorrhea.

This study was conducted in a double-blinded way.

Methods
The methodology has consisted of statistical analysis tech-

niques using R language (v3.6.3) under the software RStudio
(Version 1.3.959). We performed univariate logistic regressions
and built a generalized linear model to assess the association
between each predictive factor and the risk, by selecting predictive
factors that have a p-value<0.2.6 We then performed a Stepwise
strategy which led to a final model containing only predictive fac-
tors. The model resulting from Stepwise is not necessarily the most
efficient, and some factors will probably not have a significant
effect on the risk. Therefore, the need of using other techniques to
identify the influential factors such as Multiple Correspondence
and Hierarchical Clustering Analysis is crucial.

Results

A total of 904 pregnant women have been recruited and sur-
veyed. After screening, 118 were excluded due to the absence of
relevant data for this study (Figure 1A). A sample of 786 pregnant
women was retained and completed the study: 38/786 were identi-
fied as malformations’ cases (4.83%) and 748/786 women were
not (95.17%, Figure 1B).

Several parameters were studied as risk factors potentially
associated with congenital malformations, including Age, BMI,
pathologies, and diets (Table 1).

According to the risk factor Age, we observed a high frequency
of malformations in women aged over 34 to 50, with 11.18% of
women in the same age range and 2.42% of all study population.

While malformations frequency was higher in women with a
BMI from 30 to 35, with 7.65% of women in the same BMI range
and 1.65% of the whole population. Malformation frequency was
also notable for the other two adjacent ranges of BMI (]25,30] and
]35,45]) and in pregnant women with pathologies.
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Figure 1. A) Flow chart showing the study population included malformations pregnancy complication; B) Prevalence of malformations
in the included population of pregnant women (1: presence and 0: absence of malformations).
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Concerning pathologies, we recorded a high frequency with
pathologies, including diabetes (9.52%), hypertension (9.42%),
kidney failure (10.87%), anemia (7.91%), or infections (8.75%).
However, malformations seem almost decreased in presence of
stress with 5.63%.

Regarding nutrients, a high incidence of malformations among
women who consume moderate rates of fish and meat; and a high
rate of fruit-vegetables and soft drinks; whereas malformations
incidence was similarly distributed among other nutrients at differ-
ent levels (Table 1).

To confirm primary suggestions recorded in Table 1, we used

a univariate analysis (CI 95%). However, in this Odds Ratio analy-
sis, the association between risk factors and congenital malforma-
tion may be biased as we could not predict the influence of the
combination of these factors. Therefore, we carried out multivari-
ate analysis to better investigate influential factors. The results of
the calculated R output are reported in Table 2. 

Based on Table 2 results, we observe a strong association
between malformations and age over 34 to 50.

Similarly, a strong association is remarkably noted between mal-
formations and BMI from 30 to 35. Same observation for BMI from
25 to 30, while the high effect is noted for BMI from 35 to 45. 

                             Article

Table 1. Malformations’ distribution according to different risk factors.

Risk factors                                        Level                                               Malformation frequency
                                                                                                  No %*                      Yes %*        Frequency in range %$

Age                                                                      [17, 24]                                       18.32                                  0.13                                   0.69
                                                                            (24, 34]                                       57.51                                  2.29                                   3.83
                                                                            (34, 50]                                       19.21                                  2.42                                  11.18
BMI                                                                     [15, 25]                                       39.95                                  0.76                                   1.88
                                                                            (25, 30]                                       32.32                                  2.16                                   6.27
                                                                            (30, 35]                                       19.97                                  1.65                                   7.65
                                                                            (35, 45]                                        2.93                                   0.25                                   8.00
Diabetes                                                                  0                                             90.33                                  4.33                                   4.57
                                                                                  1                                              4.83                                   0.51                                   9.52
Hypertension                                                          0                                             73.16                                  2.54                                   3.36
                                                                                  1                                             22.01                                  2.29                                   9.42
Kidney Failure                                                        0                                             89.95                                  4.20                                   4.46
                                                                                  1                                              5.22                                   0.64                                  10.87
Anemia                                                                     0                                             69.97                                  2.67                                   3.68
                                                                                  1                                             25.19                                  2.16                                   7.91
Infections                                                                0                                             64.63                                  1.91                                   2.87
                                                                                  1                                             30.53                                  2.93                                   8.75
Stress                                                                       0                                             29.01                                  0.89                                   2.98
                                                                                  1                                             66.16                                  3.94                                   5.63
Meat                                                                         1                                             65.14                                  2.93                                   4.30
                                                                                  2                                             16.28                                  1.40                                   7.91
                                                                                  3                                             13.74                                  0.51                                   3.57
Fish                                                                           1                                             63.74                                  3.44                                   5.11
                                                                                  2                                              7.00                                   0.51                                   6.78
                                                                                  3                                             24.43                                  0.89                                   3.52
Eggs                                                                          1                                             61.20                                  2.93                                   4.56
                                                                                  2                                             18.19                                  1.02                                   5.30
                                                                                  3                                             15.78                                  0.89                                   5.34
Dairy products                                                       1                                             25.19                                  1.40                                   5.26
                                                                                  2                                             58.91                                  3.05                                   4.93
                                                                                  3                                             11.07                                  0.38                                   3.33
Fruit-Vegetables                                                    1                                             35.75                                  2.04                                   5.39
                                                                                  2                                             56.11                                  2.42                                   4.13
                                                                                  3                                              3.31                                   0.38                                  10.34
Cereals                                                                    1                                             54.96                                  2.80                                   4.85
                                                                                  2                                             19.59                                  0.89                                   4.35
                                                                                  3                                             20.61                                  1.15                                   5.26
Sweets                                                                     1                                             49.87                                  2.67                                   5.08
                                                                                  2                                             30.53                                  1.27                                   4.00
                                                                                  3                                             14.76                                  0.89                                   5.69
Soft Drinks                                                              1                                             44.15                                  2.04                                   4.41
                                                                                  2                                             35.50                                  1.40                                   3.79
                                                                                  3                                             15.52                                  1.40                                   8.27
Notes. For Age and BMI range: “[“: indicates that the first value is included in the range, “(“: indicates that the first value is not included in the range. For pathologies: (0) indicates absence and (1) presence of
pathology. For nutrients: (1), (2), and (3) indicate levels of consumption, from low (1), moderate (2) to high (3). (*) Percent of all pregnant population. ($) Percent of malformations in the same range or category.
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Concerning pathologies, the association between malformations
with hypertension, anemia, and infections have been confirmed. 

Whereas ORs calculation showed a potential positive associa-
tion (significant at α=0.1) between moderate rates of meat and high
rates of soft drinks.

To adjust for a potential statistical co-founding bias, a multi-
variate analysis was performed and possible interactions between
risk factors were tested using a generalized linear model.
Therefore, the adjusted Odds Ratio and p-values (Table 2) con-
firmed some of the results reported in the univariate analysis.
Age>34, high BMI (]30,35]), hypertension, and infections are
highly associated with malformations. The malformation is
increased in women with BMI>25. 

Anemia has also been confirmed as an associated factor with
malformations. Moderate consumption of meat preserved its
effect; like a diet rich in eggs, fruit and vegetables, and soft drinks. 

We observe that the effect of stress and diabetes has disap-
peared, which means that these factors are not significant in their
influence on malformations.

The number of factors and their complexity as well as the results
mentioned above, make it hard to validate an association between
factors and their influence during the pregnancy period. The result of

the Stepwise Strategy of congenital malformations model shows the
selected model of influential factors which are age over 34 to 50,
BMI from 25 to 35, hypertension, anemia, and infections (p=0.004)
with an AIC=275.79, Null deviance of 304.27 on 784 degrees of
freedom and Residual deviance of 257.79 on 776 degrees of free-
dom with the number of Fisher Scoring iterations of 7. We can also
notice that other risk factors including stress, diabetes, kidney fail-
ure, and nutrients were removed from the final model. The final pre-
dictive factors are presented in Table 3.

The best model analysis allows finding the best Models for the
interaction of risk factors amongst themselves, and their associa-
tion with malformations by applying multinomial regression
analysis. The algorithm becomes static after about 1,500 models’
iterations around a model that comprises an interaction between
high BMI, advanced age, having hypertension, anemia, and infec-
tions (see Figure 2). 

Once the best model is selected, we recalculate the newly
adjusted Odds Ratios of the final predictive model transformed in
percentage (OR%). Accordingly, we noted the strongest effect of
age over 34 to 50 with 376.01%, BMI from 30 to 35 with 130.88%,
followed by BMI from 25 to 30 with 103.97%, then infections with
101.56%. A low effect is registered for anemia with 79.23% and
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Table 2. Odds Ratios (OR, 95% CIs) of different risk factors potentially associated with the malformations.

Risk Factors                                         Univariate analysis                                                         Multivariate analysis
                                                 OR                  95% CI                p-value                           AOR                 95% CI              p-value

Age (24, 34]                                         5.73                  (1.17-103.62)                   0.090                                        4.17                    (0.81-76.55)                   0.172 
Age (34, 50]                                        18.12                 (3.69-327.65)                   0.005                                       10.93                  (2.10-201.71)                0.023* 
BMI (25, 30]                                         3.50                    (1.43-9.83)                     0.009                                        2.38                     (0.91-7.04)                   0.091.
BMI (30, 35]                                         4.33                   (1.68-12.53)                    0.004                                        3.31                    (1.17-10.36)                 0.029*
BMI (35, 45]                                         4.55                   (0.64-21.07)                    0.073                                        3.12                    (0.37-17.94)                   0.234
Stress1                                                  1.94                    (0.89-4.86)                     0.119                                        1.27                     (0.52-3.43)                    0.613
Diabetes1                                             2.20                    (0.63-5.88)                     0.155                                        1.13                     (0.29-3.51)                    0.840
HT1                                                        2.99                    (1.54-5.79)                     0.001                                        2.18                     (1.04-4.57)                  0.038*
KF1                                                         2.61                    (0.86-6.51)                     0.058                                        1.98                     (0.59-5.60)                    0.225
Anemia1                                                2.25                    (1.15-4.34)                     0.016                                        2.08                     (0.98-4.35)                   0.053.
Infections1                                           3.25                    (1.68-6.46)                     0.001                                        2.64                     (1.25-5.70)                  0.012*
Meat2                                                    1.91                    (0.88-3.94)                     0.088                                        1.97                     (0.73-4.98)                    0.163
Meat3                                                    0.82                    (0.24-2.20)                     0.727                                        0.71                     (0.14-3.14)                    0.669
Fish2                                                      1.35                    (0.39-3.61)                     0.589                                        0.93                     (0.20-3.83)                    0.927
Fish3                                                      0.68                    (0.27-1.50)                     0.366                                        0.60                     (0.17-1.81)                    0.402
Eggs2                                                     1.17                    (0.48-2.57)                     0.709                                        0.78                     (0.25-2.15)                    0.647
Eggs3                                                     1.18                    (0.46-2.68)                     0.708                                        2.69                     (0.76-8.63)                    0.106
DP2                                                        0.93                    (0.46-2.02)                     0.853                                        1.07                     (0.47-2.57)                    0.875
DP3                                                        0.62                    (0.14-2.05)                     0.473                                        0.49                     (0.09-1.91)                    0.342
FV2                                                         0.76                    (0.38-1.51)                     0.423                                        0.89                     (0.40-2.01)                    0.783
FV3                                                         2.03                    (0.45-6.59)                     0.286                                        3.08                    (0.56-13.28)                   0.154
Cereals2                                               0.89                    (0.35-2.03)                     0.798                                        0.74                     (0.26-1.90)                    0.547
Cereals3                                               1.09                    (0.47-2.35)                     0.830                                        1.10                     (0.42-2.65)                    0.840
Sweets2                                                0.78                    (0.35-1.64)                     0.522                                        0.77                     (0.31-1.83)                    0.565
Sweets3                                                1.13                    (0.43-2.60)                     0.791                                        0.76                     (0.26-2.02)                    0.603
Soft Drinks2                                         0.86                    (0.38-1.86)                     0.695                                        0.93                     (0.38-2.17)                    0.863
Soft Drinks3                                         1.96                    (0.86-4.29)                     0.098                                        1.84                     (0.74-4.43)                    0.177
Notes: For Age and BMI range: “[“: indicates that the first value is included in the range, “(“: indicates that the first value is not included in the range. For pathologies: (0) indicates absence and (1) presence of
pathology. For nutrients: (1), (2), and (3) indicate levels of consumption, from low (1), moderate (2) to high (3). / OR: Odds Ratio; 95%IC: Interval of Confidence at 95%; *: OR significant at =0.1; **: OR significant
at =0.05; ***: OR significant at =0.01.
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hypertension with 77.65%. To get a better overview of risk factors
on the retained model, Odds Ratio then presented a 95% CI in a
forest model as illustrated in Figure 3. Risk factors appear on the
right side of the vertical line of the forest model that represents the
risk factor estimate in the general population confirming their pos-
itive association with congenital malformations.

To further improve our analysis, we carried out an MCA to
analyze the distribution of pregnant women according to the asso-

ciated risk factors. The dataset contains 786 women and 46 vari-
ables including the risk of congenital malformations and associat-
ed factors. The analysis leads to the detection of outliers that
strongly influence results. We selected the third and the fourth
dimension that opposes women characterized by a strongly posi-
tive coordinate (right of the graph) to women characterized by a
strongly negative coordinate (left of the graph). These groups share
a high frequency for women with hypertension, stress, infections,

                             Article

Table 3. The generalized linear model of selected risk factors of the congenital malformations model.

                                                                            Df                              Deviance                             AIC

- BMI                                                                                         3                                            265.37                                        277.37
- HT                                                                                            1                                            262.18                                        278.18
- Anemia                                                                                   1                                            262.22                                        278.22
- Infections                                                                              1                                            266.23                                        282.23
- Age                                                                                          2                                            269.10                                        283.10
Coefficients:
Risk factors                                              Estimate Std.                        Error                             z value                          Pr(>|z|)

(Intercept)                                                                          -6.462                                         1.098                                         -5.883                                   <0.001***
Age (24, 34]                                                                          1.463                                          1.038                                          1.408                                         0.159 
Age (34, 50]                                                                          2.324                                          1.041                                          2.231                                        0.025* 
BMI (25, 30]                                                                         1.039                                          0.497                                          2.087                                        0.036* 
BMI (30, 35]                                                                         1.269                                          0.531                                          2.388                                       0.017 * 
BMI (35, 45]                                                                         1.415                                          0.876                                          1.616                                         0.106 
HT1                                                                                         0.747                                          0.352                                          2.122                                        0.033* 
Anemia1                                                                                0.767                                          0.358                                          2.138                                        0.032* 
Infections1                                                                           1.015                                          0.354                                          2.867                                       0.004** 
Notes: Signification: For Age and BMI range: “[“: indicates that the first value is included in the range, “(“: indicates that the first value is not included in the range. *: p<0.1, **: p<0.05, ***: p<0.001. Null deviance:
304.27 on 784 degrees of freedom. Residual deviance: 257.79 on 776 degrees of freedom. AIC: 275.79. The number of Fisher Scoring iterations: 7.

Figure 2. Regression curve for determination of best predictive model of malformations and associated factors.
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kidney failure, age over 34 to 50, BMI from 30 to 35, diabetes, and
anemia, and a diet rich in dairy products. Figure 4 illustrates the
correlation between all factors most influencing malformations. 

Finally, to identify similarities among our population, we car-
ried out an HCA, which allows us to determine the highly correlat-
ed factors. In the first step, HCA iteratively gathers factors to gen-
erate a clustering tree. Pairs of clusters most similar are successive-
ly merged in the dendrogram (see Figure 5). We observe that
strongly significant factors are BMI>35, diabetes, and kidney fail-
ure. While significant factors are BMI>30, Age>34, hypertension,
stress, anemia, and infections. The second step aims to assemble
women according to a similarity criterion defined beforehand. The
classification reveals 3 clusters as illustrated in Figure 5. The first
cluster includes women sharing a high frequency in case of a diet
poor in meat, eggs, fish, cereals, soft drinks, and sweets. The sec-
ond cluster includes women sharing a high frequency if they have
a diet moderate in meat, fish, eggs, dairy products, fruit-vegeta-
bles, and sweets. The third cluster includes women sharing a high
frequency of stress and a rich diet.

Discussion

Our study focused on congenital malformations complication
and their associated risk factors in pregnant women from Eastern
Algeria. We report a high frequency of malformations occurrence,
which is associated with an unbalanced or poor diet in general,
advanced maternal age, overweight or obesity, and some patholo-

gies (hypertension, anemia, infections, stress, and diabetes). These
factors may constitute a predictive model for malformations’
occurrence.

Therefore, based on the association analysis (Odds Ratio, CI
95%), we revealed that malformations are strongly associated with
an age from 35 to 50 (10.93; 2.10-201.71, p=0.023).

A BMI ≥ of 25.00 kg/m2 is associated with an increased fre-
quency of early malformations with a BMI from 25 to 30 (2.38;
0.91-7.04, p=0.091). Conversely, with a BMI < 25.00 kg/m2, the
chance of having malformations is drastically reduced.

Hypertension (2.18; 1.04-4.57, p=0.038), anemia (2.08; 0.98-
4.35, p=0.053) and infections (2.32; 1.18-4.58; p=0.015) are con-
sidered as direct risk factors of malformations.

Moderate consumption of meat with OR estimated to 1.97
(0.73-4.98, p=0.163) and a diet rich in eggs, soft drinks and fruit-
vegetables are protecting factors against malformations with (2.69;
0.76-8.63, p=0.106), (1.84; 0.74-4.43, p=0.177), and (3.08; 0.56-
13.28, p=0.154) respectively.

Obtained results are consistent with research in Algeria and
around the world. In Algeria, the maternal mortality rate is estimat-
ed at around 96.2 maternal deaths per 1000 live births, with around
700 women dying each year from complications during pregnancy
or childbirth. For each of these deaths, 30 to 100 women are vic-
tims of serious and debilitating complications that can cause per-
manent disabilities.7 Neonatal deaths are closely related to mater-
nal morbidity and mortality. Over the past decade, Algeria has
started to implement a maternal mortality reduction process
through the national perinatal program, adopted in 2005. The
National Plan for Accelerated Reduction of Maternal Mortality
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Figure 3. Forest model showing the strength of associated risk factors and their influence on malformations in the predictive model (OR
are new adjusted estimates).
Note: For Age and BMI range: “[“: indicates that the first value is included in the range, “(“: indicates that the first value is not included
in the range.
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over the 2015-2019 period has been implemented, reflecting
Algeria’s commitment to regional initiatives in particular the
Campaign to Accelerate the Reduction of Maternal Mortality in
Africa (CARMMA). The management of maternal health has con-
tributed to a reduction in the Maternal Mortality Rate (MMR). It
went from 117.4 deaths per 100,000 live births in 1999 to 57.7 in
2016. Neonatal mortality (deaths under 28 days), meanwhile, is
estimated at 17.1 per 1000 live births in 2018, declined by around
1.2% per year over the past fifteen years.8 Published studies prove
that there is a considerable increase in the incidence of malforma-
tions cases with increasing age9 or because of genetic problems,10

even though the majority of works studied the association of only
one or a few risk factors.

According to Fuchs et al.,11 maternal age highly influences
pregnancy outcomes. Overweight or obesity in early pregnancy
increases the risks of infant mortality,12 premature mortality from
cardiovascular events in adult offspring,13 risk of preterm birth and
causes low birth weight.14 Weight gain has also a relation with

hypertension.15 Moreover, we agree with researchers on the fact
that hypertension is the most common medical complication dur-
ing pregnancy. Approximately 70% of hypertension cases can be
attributed to Gestational Hypertension/Preeclampsia (GH-PE).
Among 2% to 5% of all pregnancies, GH will progress to
preeclampsia.16 Hypertensive syndromes affect 6 to 8.0% of preg-
nant women and can cause irreparable damage to the fetus.17 In our
population, like several studies, infections are a direct risk factor of
malformations that have harmful effects and can be even consid-
ered life-threatening for both mothers and their babies,18 namely
bacterial vaginosis,19,20 HIV, chlamydia,3 as well as food poisoning
caused by eating contaminated food can generate a wide range of
infections and increase the risk of malformation.

A deficiency of nutrients can conduce anemia and influence
pregnancy outcomes. In our studied population based on the
obtained results, it was remarkable that the daily consumption of
fresh fruit-vegetables especially at the 3 months before and after
the beginning of pregnancy decreased the risk of malformations.
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Figure 4. MCA for correlation of malformations’ cases and associated factors.
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The low calcium intake can worsen the severity of last trimester
bone loss and the risk of developing preeclampsia. Malnutrition
almost exclusively found in animal products, such as eggs, some
fruit, and vegetables, generate deficiency of vitamin A and
Iodine.21 Folates are important in the production of amino acids
and certain nucleic acids. They help in the building of new cells,
expanding blood volume, and growing tissue. Folate deficiency
mainly causes hematological disorders. It may lead to glossitis,
depression, anemia, and fetal neural tube, and brain defects.22

Conclusions

Congenital malformation is one of the most frequent risks that
may arise during pregnancy because of several factors. Based on
the analysis of data collected from 786 pregnant women from
Eastern Algeria, we found that there are several factors associated
with this risk. The major risk factors reported in this study are
maternal age, mother’s BMI, pregnancy pathologies, and nutrition-
al deficiency, which result in the tragic outcome of pregnancy.
Nutrition is a core element that plays a crucial role, not only in a
pregnant woman’s health but also that of the future child. Knowing
these risk factors helps to establish predictive models and strate-
gies to prevent in Algeria congenital malformations and thus to
protect mothers’ and babies’ health.

Additional studies will allow validating the model and its
application to any type of population.
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