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Abstract

Background: Although neonatal mortality decreases in different regions of the world, it is still a
major problem in developing countries and particularly in Morocco. Purpose: The aims of this
study are to examine the characteristics of pregnant women in the hospital center in the urban
commune of Missour as well as the morphological data of the newborn and identify the risk fac-
tors implicated in neonatal morbidity. Materials and Methods: A retrospective study of collected
data from records of women who gave birth in the Maternity of Missour during 2012. As well as a
prospective study conducted at the maternity in 2013. Results: A total of 1108 women were in-
cluded in this retrospective survey, of which 45% come from areas located far from the hospital
center of the province and sometimes the access is tough in winter. Only 55.1% of pregnancy was
followed. Among 1121 births, 49 babies (4.3%) showed a problematic birth situation: 31 (2.7%)
newborns were hospitalized in pediatrics, of which 14 are premature. Neonatal mortality rate is
0.6% that is to say 7 early deaths. The risk factors associated to neonatal morbidity are gestational
age and weight birth (in 50% of the cases, 85.7% of deaths are premature infants less than 1500 g).
14 (1.2%) were referred and 11 (0.9%) malformed were noticed. The prospective study states
that among the 194 women analyzed, 89.7% are housewives. 89.1% have no medical coverage and
25.4% are illiterate. Only 29.2% benefit from a blood sample during pregnancy and 50% benefit
from regular ultrasound follow-up. Conclusion: Mortality and neonatal morbidity constitute a
public health priority in Morocco. Our work insists on the interest of an organized support of the
newborn from the community to the different levels of the health pyramid.
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1. Introduction

The neonatal mortality means the death of children born alive and dead between 0 and 27 days. If almost all the
continent is severely affected, the situation in North Africa, particularly in Morocco has known a clear evolution.
Several programs have been established like the monitoring system of maternal deaths in 2008, with the con-
struction of at least one service of intensive neonatal unit by region at the national level. The neonatal mortality
rate according to recent official data in 2011 of the Health Ministry is evaluated to 18.8 per thousand with a de-
creasing of 30 percent. However it remains high in comparison to the European Union countries. But we still
note an increase of this downward trend in the last five years [1].

However, neonatal mortality during the first 4 weeks of life is 14 times higher in the under-developed coun-
tries and UNICEF states that 4 million newborns die following a disease or other preventable causes. Moreover,
these deaths represent 40 percent of the total of children mortality under 5 years old according to the UN organ-
ization [2].

In Missour, there is little epidemiological information reliable on morbidity and neonatal mortality and the
factors associate with the community level. The objective of our study was to assess the importance of the situa-
tions of precariousness among pregnant women and their consequences on the state of health of newborn, to
compare the provincial data at the national level and to determine the principal causes of death.

2. Patients and Methods
2.1. Study Place

We conducted our study at the maternity of the provincial hospital center of Missour which is a maternity type Il
with a number of annual births assessed to 1200. This provincial hospital Center is a subdivision that mostly
receives patients from the rural area of the Moroccan region of Fez-Boulemane, and which covers an area of
14.600 Km? with a population estimated to 202.000 inhabitants and of which 23.250 (namely 11.5%) are origi-
nating in commons with difficult access in winters. In order to respond to the objective assigned by our work,
two studies have been carried out: the first one is a retrospective study and the second is a prospective one.

2.2. The First Study

2.2.1. Patients
Inclusion criteria: this is a retrospective study of Moroccan women who gave birth in the Maternity of Missour
current 2012 regardless of their gestity and parity and the fate of their pregnancy. The limits of our work were
mainly related through exclusively hospital recruitment.

Exemption criteria: we excluded from the study all women with interruptions of pregnancy and in-utero fet-
al death.

2.2.2. Data Collection
The main socio-demographic data, maternal obstetric and neonatal data were collected from records of the ma-
ternity province. For each newborn, an information sheet was filled by doctors and midwives that analyzes the
characteristics of the mother (origin, maternal age, gestity, parity, term and monitoring of pregnancy and infec-
tious anamnesis), the characteristics of delivery (place of birth, mode of delivery) and child characteristics (age,
sex, birth weight, Apgar score at birth).

In addition to that, a part of the study focused on the causes of neonatal deaths origin and causes of maternal
and obstetric and the various post-natal complications observed.

2.2.3. Definition of Terms
A rural area with difficult access corresponds to an enclosed sanitary health area due to the lack or dilapidated
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road network, generally badly served by modern conveniences and whose health services are poorly provided by
qualified professionals. It concerns any area located between 80 and 400 km away from a first referral hospital
[3].

In our context, an area with difficult access is considered from a distance of 8 - 10 km away from a sanitary
structure with difficult access.

A pregnancy is stated monitored if the woman in labor benefits from 4 prenatal consultations, one each quar-
ter and one before delivery.

The immediate fate defined by the analysis of the evolution of newborns according to WHO (World Health
Organization) and according to national recommendations in the 24 hours that followed their delivery.

A healthy newborn was defined as any birth with good adaptation to extra- uterine life (Apgar > 7) and bears
no clinically detectable malformation.

In the absence of pH measurement as call sign together with biological and electroencephalographic argu-
ments, confirmation of neonatal asphyxia in our context is difficult and clinical criteria are very important (pa-
thologic foetal heartbeat and Apgar score < 3 in 5 minutes).

Neonatal infection was selected according to criteria in our national best practice recommendations [4]: sus-
pision of chorioamnionitis, maternal temperature 38 C, spontaneous prematurity <37 weeks of amenorrhea (SA),
rupture of membranes 12 hours, maternal colonization with Group B Streptococcus without antibiotic prophy-
laxis, changes in foetal heartbeat, meconium amniotic fluid, symptomatic newborn (hypo or hyperthermia, res-
piratory distress, respiratory pause, gray complexion, tachycardia, bradycardia, hypotension, blurred tone, dis-
turbance of consciousness, eating disorders [1]-[5]. None of PCT (Procalcitonin) assay in the cord was made
[6]-[8].

Early neonatal death is a death occurring within 24 hours of delivery.

2.3. The Second Study

The aims of this prospective study is to analyze the others sociodemographic variables of parturient associated
with perinatal complications that have not been used in the retrospective study in order to establish adapted so-
cial preventive measures.

2.3.1. Patients
Inclusion criteria: this prospective study involved all pregnant women, regardless of gestity and parity, who
have consulted the maternity of Missour the first 3 months of 2013 in working hours and days during work
hours.

Exemption criteria: no woman has been excluded.

2.3.2. Data Collection

The information was gathered from a baseline questionnaire that has been evaluated and tested by our research
team, and was intended for the midwives to explore women’s precarious situations. Women in labor were asked
about demographic and socio-economic data (mother’s age, marital status, work, medical coverage, school level,
father’s age, school level of the father, father’s work). Information on the monitoring of the pregnancy and the
existence of an associated pathology were also collected. The questionnaire also informed on the existence or
absence of a consanguinity, a chronic pathology during pregnancy, the biological monitoring and ultrasound
imaging during the pregnancy.

2.3.3. Definition of Terms

e Family precarious defined through the four fields classically described in the literature: personal insecurity
for lack of psychological resources , economic insecurity by funding shortages, social insecurity related to
impairments of social ties and medical precariousness [9] [10].

e Medical coverage:
v RAMED: the regime of medical assistance which has been established in 2011 and which covers poor

people (informal workers, jobless people...).

v" CHI: the compulsory health insurance created in 2002 for employees.
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2.4. Statistical Analysis

Statistical studies have been developed by the team of the biostatistics department (laboratory of Epidemiology
Clinical Research) at the Faculty of Medicine and Pharmacy of Rabat. Epidemiological parameters collected on
survey forms were entered and analyzed using Statistical Package for Social Sciences (SPSS) software Version
13.0 then evaluated initially by a statistical analysis using the Pearson chi2 test. The results are expressed as
numbers and percentages. When the conditions of application of the Pearson chi2 test were not valid, we used
Fisher’s exact test.

The degree of statistical significance was retained for a p < 0.05.

2.5. Ethical Considerations

Respect for the anonymity and confidentiality of information was strictly adhered to. Informed consent was
signed before the inclusion of women in the study.

3. Results

3.1. The First Study

3.1.1. Sociodemographic and Medical Characteristics of Pregnant Women (Table 1)

1108 Pregnant women in precarious situations were studied, 45% (494 cases) come from areas located more
than 50 km of the provincial hospital center of Missour. 61.7% (674 cases) were on average younger (20 to 30).
Multiparous mothers 52.3% (574 cases) were more numerous. Note that only 55.1% (593 cases) were followed.
85.9% (947 cases) gave birth by vaginal delivery.

Table 1. Sociodemographic and medical characteristics of pregnant women®.

Characteristics Pregnant women n = 1108
Mother’s origin

<50 km 604 (55%)
>50 km 494 (45%)
Age group (years)

<20 128 (11.7%)
20t0 30 674 (61.7%)
31to40 270 (24.7%)
>40 21 (1.9%)
Gestity-parity

Primiparous 524 (47.7%)
Multiparous 574 (52.3%)
Monitoring of pregnancy

Yes 593 (55.1%)
Non 484 (44.9%)
Term pregnancy(weeks of amenorrhea)

<37 34 (3.1%)
37to41 1035 (94.7%)
>41 24 (2.2%)
Mode of delivery

vaginal delivery 947 (85.9%)
Caesarean delivery 156 (14.1%)
Infectious anamnesis

Positive 328 (30.1%)
Negative 761 (69.9%)
Birth form

Premature birth 37 (3.4%)
Malformed newborn 11 (0.9%)
Newborn referred 14 (1.2%)
Newborn hospitalized in Pediatrics 31 (2.7%)
Neonatal mortality 7 (0.6%)

®Values are expressed as count and percentage.

O,



L. Doukkali et al.

3.1.2. Health of Newborn Children

1121 newborns were analyzed with 3.4% (37 cases) were premature infants. 50.6% (568 cases) were female sex.
Only 4.1% (46 cases) had a low birth weight and 88.31% (990 cases) had a normal birth weight. 13 twin preg-
nancies were recorded (Table 2).

49 newborns (4.3%) had neonatal morbidities to the delivery room whose 31 (2.7%) newborns were hospita-
lized pediatric (Table 1). 55% for neonatal infection, 22% for neonatal distress, 10% for hyaline membrane dis-
ease and 3% of congenital malformation. Among 31 newborns 14 were premature infants and 10% very preterm
birth.

The neonatal mortality rate was estimated at 0.6% corresponding to6 premature infants died within 48 hours
of hospitalization and a newborn at term died at the maternity hospital. Mortality was higher in the group of
preterm low birth weight less than 1500 grams corresponding to 50% (3 cases) and is 83.3% (5 cases) for a term
less than 33 weeks gestation. The causes of death are dominated by hyaline membrane disease 28.5% (2 cases),
neonatal infection 28.5% (2 cases) and neonatal asphyxia 43% (3 cases).

14 (1.2%) were referred to the Fez University Hospital Center for emergency neonatal due to lack of re-
sources at the provincial hospital and among these newborns transferred 50% had a congenital malformation,
36% neonatal asphyxia, 7% neonatal infection and 7%, neonatal respiratory distress from undetermined causes.

11 congenital malformations corresponding to 0.9% were noted: 27% of dysmorphic syndrome, 19% ompha-

Table 2. Characteristics of the newborns complicated and healthy in univariate analysis (N = 1121 newborns in total of
which 49 complicated).

Newborn healthy Newborn complicated

Characteristic
n = 1072 n=49 p-value

Mother’s origin
<50 km of Missour 593 (55.8%) 21 (42.9%)
>50 km from Missour 468 (44.2%) 28 (57.1%) 0.110
Mother’s age group (years)
<20 125 (11.8%) 3(6.1%)
20to0 30 648 (61.4%) 34 (69.4%)
31to 40 262 (24.8%) 11 (22.4%) 0.520
>40 20 (1.9%) 1 (2.0%)
Gestity-parity
Primiparous 503 (47.5%) 25 (51.0%)
Multiparous 557 (52.5%) 24 (49.0%) 0.564
Monitoring of pregnancy
Yes 579 (55.6%) 22 (47.8%) 0373
No 462 (44.4%) 24 (52.2%) '
Term of pregnancy (weeks of amenorrhea)
<37 19 (1.8%) 18 (37.5%)
37to41 1013 (95.9%) 30 (62.5%)
>41 24 (2.3%) 0 (0.0%) 0.000
Mode of delivery
Vaginal delivery 914 (85.8%) 43 (89.6%) 0532
Caesarean delivery 151 (14.2%) 5 (10.4%) ’
Infectious anamnesis
Positive 308 (29.2%) 21 (45.7%)
negative 746 (70.8%) 25 (54.3%) 0.033
Birth weight (grams)
<2500 28 (2.6%) 18 (37.5%)
2500 to 4000 961 (89.7%) 29 (60.4%) 0.000
>4000 82 (7.7%) 1(2.1%) ’
Sex of the newborn
Boy 526 (49.3%) 21 (44.7%) 0.661
Girl 542 (50.7%) 26 (55.3%) '
Apgar score
<7 7 (1.3%) 14 (30.6%) 0.000
>7 1057 (98.7%) 34 (69.4%) '

O,
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locele, 18% orthopedic malformations, 9% urologic malformations, 9% facial malformation, and 9% esophageal
atresia.

3.1.3. Factors of Neonatal Morbidity (Table 2)
Table 2 compares the major medical characteristics of healthy newborns and those complicated to define the
major neonatal morbidity factors.

Note that complicated newborns who are small for gestational age with low birth weight was more important
than healthy 37.5% vs. 2.6% (p = 0.000).

Complicated newborns were more frequently complicated an Apgar score <7 Apgar score five minutes of life
30.6% vs 1.3% healthy newborns (p = 0.000).

Infectious positive anamnesis history was more common in complicated newborns 45.7% versus those who
are healthy 29.2% (p = 0.033).

Complications regarding the newborn are strongly related to preterm birth: 37.5% premature complicated
newborns 1.8% vs healthy newborns (0000).

No significant differences were found in terms of mother’s origin, mother’ age, gestity-parity, monitoring of
pregnancy and mode of delivery.

There is no difference between the two newborns groups regarding sex (p = 0.661).

3.2. The Second Study

194 parturients were studied in the Maternity of Missour for which other sociodemographic parameters have
been analyzed. 89.3% are house wives. 0.5% are beneficiaries of the RAMED, 10.8% of the compulsory health
insurance and 89.1% have no medical coverage. 49.2% are from level secondary school, 13.8% of primary
school, 11.6% of university and 25.4% are illiterate. 79% of the fathers have a paid work. 17.7% are from the
primary level, 38.2% of the secondary level, 24.2% of university and 19.9% are illiterate (Table 3).

In 94.3% (184 cases), no pathology has been reported during pregnancy and only 3 cases of high blood pres-
sure have been noted. The taking of plants was found in 2% (4 cases) of women. Only 29.2% (57 cases) have
benefited from a sampling of blood during the pregnancy and 50% of an ultrasound monitoring quarterly.

4. Discussion

Neonatal mortality is 10 to 15 times higher in developing countries than it is in developed ones [11]. Out of the
130 million children who are born annually in the world 4 million die during the first 4 weeks of their life espe-
cially in countries with low resources [12] [13]. The biggest part of this mortality occurs in the first day of life,
which is the case for our deaths [2].

By subscribing to the Millennium Development Goals, Morocco has started to reduce the under-five mortality
rate by two thirds in 2015 in order to move from 76 to 25 deaths per thousand live births [3]. However, the Min-
istry of Health has set up a plan that aims to accelerate the reduction of maternal and child mortality to improve
the quality of care for women in labor who are facing problems of access to obstetric care. Indeed, great inequa-
lities between urban/rural areas, between regions and socio-economic backgrounds persist and our birth’s struc-
ture suffers from a lack of qualified staff and appropriate equipment. The reduction of infant and child mortality
which is due to the neonatal period in more than 60% of cases has increased from 47 to 36 deaths per thousand
live births (2009/10 national survey) [1] but it remains slow.

The studied population seems representative of an urban district with a predominantly rural subdivision with
limited access to early neonatal care including modern technology. The analysis of our results shows that the
main factors of neonatal morbidity are preterm birth, low birth weight, the neonatal infection and neonatal dis-
tress (Table 2).

Our results confirm the importance of economic determinants [14], especially joblessness and low income of
the parents making the continuity of healthcare impossible due to financial difficulties (Table 1). Many women
have pointed out their troubles to reach the maternity because of the long distance from their homes but also the
travel expenses engaged [15] which interrupt a regular monitoring of pregnancy (Table 3). Poor prenatal care
quality noticed among women in labor of the 2nd study is a promoting factor of this morbidity [16].

Also, the marginalization and the ignorance sometimes generate the leak of institutions, making the medical
follow-up with the general practitioner difficult [17]. One-third of our women in labor are however illiterate or

O,
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Table 3. Sociodemographic and epidemiological characteristics of pregnant women?,

Characteristics Pregnant women n = 194
Area of residence

Urban 95 (52.7%)
Rural 74 (41.1%)
Suburban 11 (6.1%)
Mother’s work

House wife 167 (89.3%)
Paid job 16 (8.6%)
Unpaid work 4 (2.1%)
Medical coverage

With compulsory insurance 21 (10.8%)
Without 173 (89.1%)
Supported by the maternity 100 (52.9%)
RAMED 1 (0.5%)
Free of charge 172 (88.6%)
With compulsory insurance 21 (10.8%)
School level of the mother

lliterate 48 (25.4%)
Primary school 26 (13.8%)
Secondary 93 (49.2%)
University 22 (11.6%)
Father’s work

Without 2 (1.2%)
Paid work 139 (79%)
Unpaid work 35 (19.9%)
School level of the father

Iliterate 37 (19.9%)
Primary school 33 (17.7%)
Secondary 71 (38.2%)
University 45 (24.2%)
Marital status

Married 192 (99%)
Single 2 (1%)
Age group of husband (years)

<20 9 (5.4%)
20to0 30 103 (62%)
311040 48 (28.9%)
>40 6 (3.6%)
Age group of women at first pregnancy (years)

<20 35 (20.2%)
20t0 30 136 (78.6%)
311040 2 (1.2%)
Age group of pregnant woman (years)

<20 4 (2.3%)
20to0 30 99 (57.2%)
31to 40 52 (30.1%)
>40 18 (10.4%)
Consanguinity

First degree 32 (17%)
Second degree 7 (3.7%)
No 149 (79.3%)

®Values are expressed as count and percentage. RAMED: regime of medical assistance which covers
the poor people.

have a maximum of secondary school level (Table 3). Nevertheless, a late screening of certain maternal condi-
tions and the use primarily of traditional healers services probably unacknowledged by our women in labor be-
cause of their cultural penchants, are all elements causing neonatal complications including malformations [18]
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(Table 1).

Moreover, the teratogenic effect of drugs or certain diseases wasn’t proved in our study. In literature, the
malformations of the central nervous system and the neural tube are responsible of a large part of neonatal mor-
bidity different from those involved in our study showing the impact of environmental and ethnic variations that
determine certain risk factors besides the prophylaxis with folic acid systematically introduced by the Ministry
of Health for women in labor in Morocco [19]-[21].

The fight against neonatal mortality could be exempted by essential care for maternal and neonatal health
through better neonatal care, the implementation of regional perinatal networks responsible for hospital inter
transfers as well as continuous training of teams in the field.

Prenatal diagnosis of certain neonatal complications enables preparation of the birth in a proper neonatology
center.

The neonatal transfer must ensure the five chains of survival of the newborn from the maternity to the recep-
tion service: the warm chain, the chain of oxygen, the chain of hemodynamic, hydration and asepsis [22].

The interlocutor (pediatrician, midwife or obstetrician) should inform about the complete situation of the
newborn. Similarly, the recipient doctor must handle correctly the child waiting for the transport team [23].

These are the simple things at the base but essential. Unfortunately, they are not always available in some
areas of the kingdom as it is the case of Missour maternity which is a maternity type Il under-equipped with
modern and sanitary technology. Indeed, we noticed a lack of proper technical equipment of neonatal reanima-
tion and nursing is not always worthy of an intensive care unit; the only neonatal respiratory support available is
the oxygen therapy.

The transfer to a first class service is sometimes impossible due to the lack of space in the reference center or
too risky taking into consideration the conditions of the newborn and the precarious means of transport (only
one poorly equipped ambulance and not always available). Certain parents refuse the hospitalization of those
newborn because of their inability to pay.

Similarly, deliveries structures are not all at the optimum of their functionality for several reasons, including
those related to the lack of equipment and qualified staff (one pediatrician for the whole Province as well as two
gynecologists and one midwife for birthing home).

These epidemiological data highlight the importance of precocious neonatal care to reduce hypoxia and hy-
pothermia and of a qualified neonatal reanimation especially among underweight newborn. The indications of
regional hospitalization must submit to the criteria which take into account not only, the human resources and
technical equipment but also, the capacity of reception of the reference centers. A decentralized cooperation is
expected to decongest higher level centers by giving all the possible opportunities to the newborn by a qualified
support close to his birthplace.

In order to overcome these problems and to fight against maternal and neonatal mortality, the Ministry of
Public Health in Morocco has developed a health sector strategy 2012-2016 whose main objectives are [1]:

- The promotion of safe motherhood: the update of delivery structures and a support circuit specialized in
high-risk pregnancies, the medicalization of prenatal consultations, establishing custody for midwives, the
strengthening of the humanization of maternity wards (air conditioners, heaters...), the acquisition of
equipped ambulances and the creation of 20 new rural obstetric EMS (emergency medical service), the ex-
tension of free SONU (obstetric and emergency care neonatal) to support obstetric complications, the organ-
ization and reinforcement of the offer of neonatology care and creation of an intensive care unit for each re-
gion, the regionalization of the Moroccan health system is confirmed to be a strategic choice.

- Improvement of the reception conditions and the hospital care and development of specialized medical
emergencies.

- Development of health in rural areas.

Reducing social disparities in access to health care remains a public health priority [23] [24] knowing that
11.5% of the population of Missour comes from towns with difficult access in winter period. However, it is es-
sential to establish scores to detect especially unprotected women [25]. The identification of risk factors allows
to settle specific prevention measures for each region [26].

The strengthening of medical and social support (permanence of access to health care, psychologist and social
assistance...) of these women who are mostly housewives with low school attendance rates, the education of
young women of child-bearing age and pregnancy monitoring should be priorities.

Networking with midwives will reduce the expenses of the public health and will surely allow the enlarge-

©,
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ment of the public offer and promote the health and comfort of women in labor.

Midwives can visit women in labor in their own houses and collect information about the social and psycho-
logical situation and lodging conditions of the pregnant woman and provide her with assistance adapted to her
needs possibly after a home birth. If necessary, Kangaroo care will contribute to the reduction of mortality and
morbidity among premature infant and newborn with low birth weight.

Also, the World Health Organization emphasizes on the interest of community mobilization for the health of
both mothers and newborn through cycles of learning and participatory actions with women’s associations
which aim for creating a space for discussion where women can raise priority issues and propose solutions
adapted to the local constraints. However, the political support at national and local levels is essential. These
associations must also collaborate with not only the health sector but also outside of it, such as road maintenance
for the implementation of their interventions [27].

Limitation of the Study

The retrospective study proved interesting but difficult mainly because of the lack of data concerning certain
Sociodemographic and epidemiological characteristics of pregnant women including marital status, work, med-
ical coverage, school level, father’s age, school level of the father, father’s work.... Now these data are essential
to understand the influence of different factoring and establish some correlations. Also, the small sample size
complicated newborns is causing a lack of power of the study.

5. Conclusion

Supporting woman in precarious situation is a worrying problem facing the increasing needs. It is necessary to
stress the vital role of community mobilization enabling vulnerable women in precarious social situation, desig-
nate priority issues and advocate local solutions to better prevent obstetric pregnancy complications as infection
and neonatal suffering. “Kangaroo mother care” method could contribute to the wellbeing of premature infant
with low birth primarily in settings where access to health services is difficult.
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