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Abstract

Background: The concept of near-miss neonatal (NMN) is a potentially useful approach in assessing the
quality of newborn care. However, data collected on the status of NMN cases in Morocco is scarce.

Objective: The objective of this study is to determine the prevalence of NMN cases among live births at the
University Hospital of Rabat, Morocco.

Materials and methods: An observational cross-sectional study was conducted on 2676 newborns born at the
University Hospital of Rabat, Morocco, and admitted to the National Reference Center of Neonatology and
Nutrition (NRCN) from January 1 to December 31, 2021. The main inclusion criteria were the pragmatic
and/or management markers of the definition of NMN. Data were extracted using a structured, pre-tested
checklist, entered into EpiData, and exported to Statistical Software for the Social Sciences (SPSS) version 23
(IBM Corp., Armonk, NY), and descriptive statistics were performed.

Results: Among the 2676 selected live births, 2367 were NMN cases (88.5%; 95% CI: 88.3-90.7). More than
half of new mothers (57.5%) were referrals, 59.9% of women were multiparous, and 78.5% had under four
prenatal care consultations. Obstetric problems affected 373 of the women during pregnancy. A pragmatic
criterion was met in 43.6% of NMN situations. Among the management criteria, the use of intravenous
antibiotics was the most common factor at 56.0%.

Conclusions: This study revealed a high prevalence of NMN. Therefore, concerted efforts are needed to
improve maternal health care services, including early identification of complications and appropriate
management.

Categories: Pediatrics, Epidemiology/Public Health
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Introduction

The neonatal period is the most vulnerable time for infants. In 2019, 2.4 million children worldwide died
during the first month after birth, approximately 6700 newborn deaths per day [1]. One million of these
children die on the day of birth and nearly two million in the first week of life. The vast majority of these
deaths occur in low-resource settings. In Sub-Saharan Africa, neonatal mortality accounts for 36% of all
deaths of children under five years of age [1]. For every newborn who dies, up to eight others suffer life-
threatening complications but survive (called "near-miss neonatal” [NMN]) [2,3]. A 2018 United Nations
International Children's Emergency Fund (UNICEF) report established that the chances of newborn survival
vary greatly depending on location [4]. To mitigate this, the Sustainable Development Goals (SDGs) call for
an end to preventable newborn and under-five deaths and for all countries to have a neonatal mortality rate
of 12 or fewer deaths per 1,000 live births by 2030 [1].

Morocco is among the countries that have prioritized maternal and neonatal morbidity and mortality issues.
In 2018, a decrease in infant mortality has been achieved, reaching 18 deaths per 1000 live births with 75%
of deaths occurring during the neonatal period (13.65 per 1000) [5]. Despite the decrease, the morbidity rate
remains high. The number of NMN survivors is estimated to be anywhere from three to 10 times higher than
the number of neonatal deaths [6]. Some researchers have defined NMN as a morbid event that nearly results
in the death of a newborn during the neonatal period where he or she survives by chance or with quality care
[6-8]. Causes may include illness, intervention, and organ dysfunction. The recommended pragmatic criteria
for an NMN in newborns surviving four weeks after birth include a birth weight of less than 1750 g,
gestational age of fewer than 33 weeks, or an Appearance, Pulse, Grimace, Activity, and Respiration (APGAR)
score of less than 7 at five minutes. In addition to the pragmatic criteria, management markers include the
use of intravenous therapeutic antibiotics, continuous nasal positive airway pressure, intubation,
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phototherapy within the first 24 hours, cardiopulmonary resuscitation, vasoactive drugs, anticonvulsants,
surfactant administration, blood products, and steroids to treat refractory hypoglycemia [9,10]. The
pragmatic criteria and management markers were developed by Pileggi-Castro et al. and were found to have
a sensitivity of 93% and specificity of 97% [9].

Until now, very little research has been done on NMN, and data on NMN cases are scarce in Morocco as well
as low- and middle-income countries. Considering its usefulness as a tool for improving the quality of
neonatal care, the objective of this study is to determine the prevalence of NMN cases among live births
born at the level of the University Hospital Ibn Sina of Rabat, Morocco, in 2021. Providing data on the
current situation of neonatal near-miss cases in Morocco would help in the development of policies that
could contribute to the reduction of neonatal mortality in the country and the achievement of the SDGs.

Materials And Methods
Study design and setting

An observational cross-sectional study was conducted on 2676 newborns born at the University Hospital of
Rabat, Morocco, and admitted to the National Reference Center of Neonatology and Nutrition (NRCN),
Department of Medicine and Neonatal Resuscitation of the Children's Hospital of Rabat, Morocco, from
January 1 to December 31, 2021.

Study population

Of the 2676 newborns admitted to the NRCN, Department of Medicine and Neonatal Resuscitation of the
Children's Hospital of Rabat, Morocco, during the study period, 2367 newborns and their mothers were
selected and examined, an exhaustive sampling.

Data collection

The study included patients admitted to the Medicine and Neonatal Resuscitation of the Children’s Hospital
of Rabat, Morocco, who presented at least one pragmatic and/or management criteria of the definition of
NMN. They were followed for up to 28 days to determine the chances of survival. The study used both
pragmatic and management criteria for defining NMN [10]. These criteria include pragmatic criteria (birth
weight less than 1750 g, gestational age less than 33 weeks, or APGAR score less than 7 at five

minutes) and/or management criteria (the use of intravenous therapeutic antibiotics, continuous nasal
positive airway pressure, intubation, phototherapy within the first 24 hours, cardiopulmonary resuscitation,
vasoactive drugs, anticonvulsants, administration of surfactants, blood products, steroids to treat refractory
hypoglycemia, or any surgical intervention) [10].

The data were extracted using a pre-tested structured questionnaire. Variables that may contribute to the
level of risk for NMN include maternal age, socioeconomic status, level of education, occupation, social
security coverage, place of residence, reference, marital status, parity, antenatal care visit (ANC), history of
abortion, previous stillbirth, premature rupture of the membrane (PROM), gestational age (GA), multiple
deliveries, pathologies during pregnancy (hypertension, diabetes, anemia, and asthma), mode of delivery
presentation, birth weight, APGAR score at birth and 5 minutes after birth, use of intravenous therapeutic
antibiotics, continuous nasal positive airway pressure, intubation, phototherapy within the first 24 hours,
cardiopulmonary resuscitation, vasoactive drugs, anticonvulsants, administration of surfactants, blood
products, steroids to treat refractory hypoglycemia, and any surgical intervention.

Statistical analysis

Prior to analysis, double-check data entry was conducted to increase the validity and accuracy of data
entry. The data was then entered into EpiData and exported to Statistical Software for the Social Sciences
(SPSS version 23.0, IBM Corp., Armonk, NY), and descriptive and analytical procedures were performed,
followed by descriptive statistics such as frequencies and cross-tabulations. Data analysis was performed
using the chi-square test and Fisher's exact test where appropriate, with a significance level of 5%. Results
were presented in text and table format.

Ethical considerations

The study protocol was approved by the Ethics Committee of the Faculty of Medicine and Pharmacy at
Mohammed University of Rabat, Morocco (Ethics approval number: C64/20). Data collectors and supervisors
were trained, and a pretest was conducted. About 20 participants were informed of the study objectives and
methods, and oral and written consent was obtained. Confidentiality of their participation and anonymity
of their data were assured. Throughout the data collection process, data collectors were supervised, and
regular meetings were held to address any issues.

Results

Among the 2676 newborns admitted to the NRCN, Department of Medicine and Neonatal Resuscitation of
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the Children's Hospital of Rabat, Morocco, during the study period, 2367 (88.5%) (95% CI: 88.3%-90.7%)
were classified as NMN cases, 133 (5%) were classified as non-NMN, and 176 (6.5%) died (Table I).

Number Percent (%)
Total admitted in NRCN 2676 100
Total near-miss events in newborns admitted to NRCN during the study period 2367 88.5
Total number of deaths during the study period 176 6.5
Total number of cases classified as not NMN 133 5

TABLE 1: Prevalence of NMN in NRCN, Rabat, Morocco, in 2021 (n = 2676)

NRCN: National Reference Center of Neonatology and Nutrition; NMN: Near-miss neonatal.

Sociodemographic characteristics

More than half of the mothers of newborns were referrals (57.5%; 95% CI: 55.7-99.6). Almost 70% were
between 20 and 34 years of age (69.1%; 95% CI: 67.3-71) and just over 60% had a primary education level or
less (62%; 95% CI: 98.9-59.6). The distribution by place of residence was dominated by urban areas (67.7%;
95% CI: 65.8-69.6). In addition, more than three-quarters of the mothers had a low socioeconomic status
(76%; 95% CI: 98.9-99.6), and more than a third did not benefit from medical coverage (38.1%; 95% CI: 36.3-

40) (Table 2).
Variable Categories Neonatal Near Miss N (%) (N = 2367) 95% Confidence Interval (Cl)
Age in years (n = 2367)
Less than 20 113 (4.9) 3.9-57
Between 20 and 34 years 1636 (69.1) 67.3-71
235 618 (26.1) 24.4-27.8
Residence (n = 2367)
Urban 1603 (67.7) 65.8-69.6
Rural 700 (29.6) 27.7-31.3
Suburban 64 (2.7) 2.0-34

Maternal education level (n = 2367)

None 630 (26.6) 24.9-28.4
Primary 838 (35.4) 33.5-37.3
Secondary 724 (30.6) 28.8-32.4
Higher 175 (7.4) 6.4-8.4

Socioeconomic status (n = 2367)

Low 1799 (76.0) 74.3-77.7
Medium 562 (23.7) 22.1-25.4
High 6 (0.3) 0.1-0.5

Referral (n = 2367)

No 1005 (42.5) 40.4-44.3
Yes 1362 (57.5) 55.7-59.6
Marital status (n = 2367)

Married 2349 (99.2) 98.9-99.6
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Single

Coverage (n = 2678)

No

Medical assistance regime
National Fund of Social Welfare Organizations
National Social Security Fund
Private insurance

Other

Mother’s occupation (n = 2367)
No

Yes

Father’s occupation (n = 2367)
No

Yes

TABLE 2: Sociodemographic characteristics among mothers’ population

Note: Values are expressed as numbers and percentages.

18 (0.8)

902 (38.1)
935 (39.5)
364 (15.4)
151 (6.4)
13 (0.5)

2(0.1)

2287 (96.6)

80 (3.4)

59 (2.5)

2582 (96.4)

0.4-1.1

36.3-40.0

37.4-41.4

13.9-16.8

5.3-7.4

0.3-0.9

0.0-0.2

95.8-97.3

2742

1.9-3.1

96.7-98.0

Obstetrical/gynecological and medical characteristics

About 59.9% of the mothers participating in the study were multiparous, 2144 (90.6%) had at least one ANC
consultation, of which more than three-thirds (1859, 78.5%) had incomplete (<4) ANC consultations. About
618 (26.1%) of the mothers had pathologies during the index pregnancy namely hypertension (49%), diabetes
(47.4%), complications leading to cesarean delivery (40.4%), and PROM (35.5%) (Table 5).
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Variable Categories (n = 2367) Frequency Percent (%)
Parity

Primiparous 949 401
Multiparous 1419 59.9

Antenatal care follow-up

Yes 2144 90.6
No 223 9.4
Frequency of ANC follow-up

<4 1859 78.5
>4 508 215
History of abortion (n = 2367)

Yes 442 18.7
No 1925 81.3
History of neonatal death (n = 2367)

Yes 20 0.8
No 2347 99.2
History of stillbirth (n = 2367)

Yes 67 2.8
No 2300 97.2

Pathologies during pregnancy (n = 618)

Hypertension 302 49
Diabetes 293 47.5
Asthma 10 1.6
Anemia 13 2.1

Premature rupture of membrane

No 1527 64.5
Yes 840 355
Presentation

Vertex 2283 96.6
Non-vertex 84 3.4
Mode of delivery

Vaginal deliveries 1411 59.6

Cesarean section 954 40.4

TABLE 3: Obstetric characteristics of mothers

ANC: Antenatal care.

The magnitude of NMN cases

Characteristics of NMN Cases
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Of the 2367 NMN events selected, 417 (17.6%) neonates had a birth weight of less than 1750 grams, 529
(22.3%) neonates had an APGAR score of less than 7 at 5 minutes, and 56 (2.4%) neonates had a GA of less
than 33 weeks at birth. Among the management markers used, the use of intravenous therapeutic antibiotics
was the most common marker at 1326 cases (56.0%), followed by the use of anticonvulsants at 1191 cases
(50.4%) and cardiopulmonary resuscitation (CPR) at 937 cases (39.6%) (Table 4).

Criteria

Pragmatic criteria

APGAR score less than 7 at 5 minutes

Birth weight less than 1750 g

Gestational age less than 33 weeks

Management criteria

Use of intravenous antibiotics up to 7 days and before 28 days of life
Use of anticonvulsant

Cardiopulmonary resuscitation

Nasal continuous positive airway pressure (NCPAP)

Use of phototherapy in the first 24 hours

Any intubation

Transfusion of blood derivatives

Surfactant

Use of corticosteroid for the treatment of refractory hypoglycemia
Any surgical procedure

Vasoactive

TABLE 4: Distribution of newborns admitted to the National Reference Center of Neonatology,

Rabat, Morocco, in 2021 (n = 2367)

APGAR: Appearance, Pulse, Grimace, Activity, and Respiration.

In addition, it was observed that only 26 cases had a combination of the three pragmatic criteria (Table 5).

Combination of Pragmatic Criteria
All three

Birth weight less than 1750 g and gestational age less than 33 weeks

Birth weight less than 1750 g and APGAR score less than 7 at 5 minutes

Gestational age less than 33 weeks and APGAR score less than 7 at 5 minutes

Neonatal Near-Miss Cases

Frequency

529
417

56

1326
1191
937
270
188
174
107
56

20

TABLE 5: Association of near-miss pragmatic criteria in the study group

APGAR: Appearance, Pulse, Grimace, Activity, and Respiration.

Percent (%)

22.3
17.6

24

56.0
50.4
39.6
1.4
8.0
7.3
4.6
24
0.8
0.5

0.1

No. of Neonates

26

52

47

29

Discussion

This study highlighted the magnitude of NMN cases among live births born at the Ibn Sina University
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Hospital (Chis) of Rabat, Morocco, and admitted to the same center's National Reference Center of
Neonatology and Nutritional Service of Medicine and Neonatal Resuscitation in 2021.

In our study, of 2676 neonates with complications admitted to the intensive care unit during the study
period, 88.5% were NMN in which 17.6% had a birth weight of less than 1750 grams, 22.3% neonates had an
APGAR score of less than 7 at 5 minutes, and 2.4% had a GA of less than 33 weeks at birth. Among the
management criteria, the highest risk factor for NMN was the use of intravenous antibiotics at a risk increase
of 56.0%, followed by the use of anticonvulsants at 50.4%, and cardiopulmonary resuscitation (CPR) at
39.6%. These observed high frequencies could be due to the study being conducted in a referral hospital
center whose main recruitment comes from two maternity wards of Chis that receive women with high-risk
pregnancies and a high flow of referrals.

The present study revealed the percentage of NMN cases to be 88.5%, which is 13 times higher than the
percentage of neonatal mortality found in the same study site (6.5%). This result is consistent with studies
conducted in India (87.6%) and Ghana (86.5%) [11,12]. The agreement between these studies could be due to
the fact that they were conducted in neonatal intensive care units or referral hospitals that manage high-risk
women. However, the proportion of NMN found in the present study is higher than that reported in other
studies (22% in Northeast Brazil, 26.7% in Southwest Ethiopia, and 1.72% in Australia) [12-14]. This
inconsistency in the percentage of NMN could be attributed to the difference in the study settings. Most of
the aforementioned studies were conducted in study settings with high-quality maternal and newborn
health care (technologies and early detection of problems) where neonatal morbidities (NMN cases) tend to
be low. The discrepancy may also be attributed to both the criteria used to identify NMNs and the period of
observation.

In addition, these dissimilarities could be due to differences in the socioeconomic characteristics of the
study population. The results of the study showed that more than half of the mothers of NMN cases were
between 20 and 34 years of age (69.1%), and 26.1% were less than 35 years of age, which differs from the
study conducted in Australia which states that women older than 35 years of age have more than a fourfold
risk of having a case of NMN (adjusted odds ratio [AOR] = 4.03; 95% CI: 1.58, 10.31). Secondary analysis of
the WHO Multicountry Survey on Maternal and Newborn Health showed that advanced maternal age
significantly increased the risk of perinatal death [15].

It was also found that 57.5% of the mothers were referred from other facilities, which is consistent with the
Abebe study in Ethiopia which found that women referred from other facilities had more than seven times
the risk of having a case of NMN (AOR = 7.53; 95%CI: 3.99-14.22) [16]. This can also be explained by the
particularity of our working site since the study was conducted in a national reference center. It should also
be noted that the socioeconomic context is a determining factor in the health of the mother-newborn
couple; our results revealed that 62% of the mothers participating in the study have a primary level of
education and less, 76% had a low socioeconomic level, and 38.1% were without medical coverage. An
association between maternal education and neonatal mortality, particularly in low-income countries, has
been documented in other studies [17,18]. In addition, educated mothers are more likely to have a higher
socioeconomic status, have better knowledge of healthy behaviors, and use health care appropriately [19].

In this study, it was found that more than half (59.9%) of the mothers participating in the study were
multiparous, in contrast to the results of the study conducted in northern Ethiopia, which showed that
newborns born to primiparous women were 2.55 times more likely to suffer from NMN than their
counterparts [16]. However, a recent prospective cohort study in Ethiopia reported that high multiparity was
a risk factor for perinatal mortality in women with NMN [20]. Other research has shown that multiparous
mothers have a high risk of developing complications during delivery, which exposes newborns to adverse
outcomes [21,22].

In relation to pregnancy follow-up, the results showed that more than three-fourths of mothers of NMN
cases (78.5%) had less than four ANC visits, which corroborates with the results of studies conducted in
northern Ethiopia and Brazil demonstrating that incomplete antenatal visit attendance is a risk factor for
having a case of NMN [12,23]. Results from a prospective analytical cohort study conducted in a maternity
hospital for high-risk pregnancies in northeastern Brazil showed that attendance at fewer than six ANC visits
was statistically significantly associated with NMN, increasing the risk of NMN by fourfold [12]. Attendance
at four or more ANC visits was protective, whereas inadequate ANC visits increased neonatal mortality and
adverse birth outcomes [24].

The study also showed that almost half of the mothers of NMN cases presented with pathologies during
pregnancy such as hypertension, diabetes, or obstetrical complications leading to cesarean delivery and
PROM. These results are consistent with the findings of studies from Brazil, Ethiopia, Uganda, and Australia
[12-14,16,22]. This could be due to the fact that these complications during pregnancy can lead to fetal
complications during intrauterine life, such as intrauterine growth retardation and preterm delivery, which
increases the newborn’s risk of being underweight and causes birth asphyxia. In 2015, a systematic review
and meta-analysis have shown that maternal and perinatal outcomes are often related [25]. Mothers at high
risk of maternal complications often delivered by cesarean section and had a newborn with a low five-
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minute APGAR score. They were more likely to be admitted to a neonatal intensive care unit than women
who had a cesarean delivery during the first stage of labor [25].

The study sample is not representative of the population of pregnant women in Rabat because the NNM was
evaluated in a referral hospital for women with high-risk pregnancies. As a result, there are some limitations
to the study. Additionally, the data corresponding to the socioeconomic variables and the frequency of
prenatal visits were included and could be subject to recall bias.

Conclusions

In this study, a higher prevalence of NNM cases was obtained at the NRCN in Rabat, Morocco. The data
analyzed here can provide information that can contribute to the global and local neonatal and maternal
morbidity research agenda about the most frequent complications related to NMN. This would allow for the
institution of policies that could contribute to the reduction of NMN events and neonatal mortality. To
increase the usefulness and applicability of the NMN concept, it is necessary to standardize its definition
and identification criteria.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. The Ethics Board of the
Faculty of Medicine and Pharmacy, Mohammed V University in Rabat, Morocco issued approval No.: C64/20.
The study protocol was approved by the Ethics Board of the Faculty of Medicine and Pharmacy, Mohammed
V University in Rabat, Morocco (Ethical Approval No.: C64/20). Before data collection, invited participants
were informed about the study objectives and methods, and both oral and written consents were obtained
from all who were recruited. Medical secrecy and anonymity of the participants were rigorously respected.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

The authors express their appreciation and gratitude to all those who participated in this study.

References

1. Newborns: improving their survival and well-being . (2022). Accessed: March 20, 2020:
https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-mortality .
2. Brasil DRP de A, Vilela MBR, Franca KEX de, et al.: Neonatal morbidity near miss in tertiary hospitals in a
northeastern Brazilian capital. Rev Paul Pediatr. 2019, 37:275-82. 10.1590/1984-0462/;2019;37;3;00011
3. Wardlaw T, You D, Hug L, Amouzou A, Newby H: UNICEF report: enormous progress in child survival but
greater focus on newborns urgently needed. Reprod Health 11. 2014, 11:82. 10.1186/1742-4755-11-82
4. Committing to child survival: a promise renewed . (2014). Accessed: March 20, 2020:
https://data.unicef.org/resources/committing-to-child-survival-a-promise-renewed-progress-report-2014/.
5. National Population Survey and Family Health (ENPSF - 2018) [Article in French] . (2018). Accessed: March
20, 2020:
https://www.sante.gov.ma/Documents/2020/03/Rapport%20ENPSF%202018%202i%C3%A8me%20%C3%A9dition.pdf.
6. Kale PL, Jorge M, Laurenti R, Fonseca SC, Silva KSD: Pragmatic criteria for the definition of neonatal near
miss: a comparative study. Rev Saude Publica. 2017, 51:111. 10.11606/51518-8787.2017051006587
7. Alemanno SP: Organizational risks and anticipation: a complexified communication around the near-miss
(Article in French). Rev Scien Francophone en Communication organisationnelle. 2014, 45:59-72.
10.4000/communicationorganisation.4494
8. Pileggi C, Souza JP, Cecatti JG, Faindes A: Neonatal near miss approach in the 2005 WHO Global Survey
Brazil. ] Pediatr (Rio J). 2010, 86:21-6. 10.2223/JPED.1965
9. Pileggi-Castro C, Camelo JS Jr, Perdona GC, et al.: Development of criteria for identifying neonatal near-
miss cases: analysis of two WHO multicountry cross-sectional studies. BJOG. 2014, 121:110-8.
10.1111/1471-0528.12637
10.  Santos JP, Pileggi-Castro C, Camelo JS Jr, Silva AA, Duran P, Serruya SJ, Cecatti JG: Neonatal near miss: a
systematic review. BMC Pregnancy Childbirth. 2015, 15:320. 10.1186/s512884-015-0758-y
11.  Ninama NH, Shroff BD: Will outlining neonatal near miss events make a change? A hospital-based case
control study. Int ] Community Med Public Health. 2019, 6:4570-4. 10.18203/2394-6040.ijcmph20194520
12. de Lima TH, Katz L, Kassar SB, Amorim MM: Neonatal near miss determinants at a maternity hospital for
high-risk pregnancy in Northeastern Brazil: a prospective study. BMC Pregnancy Childbirth. 2018, 18:401.
10.1186/512884-018-2020-x
13.  Wondimu M, Balcha F, Bacha G, Habte A: The magnitude of neonatal near miss and associated factors
among live births in public hospitals of Jimma Zone, Southwest Ethiopia, 2020: a facility-based cross-
sectional study. PLoS ONE. 2020, 16:0251609. 10.1371/journal.pone.0251609

2023 Chafik et al. Cureus 15(2): €34486. DOI 10.7759/cureus.34486 8of9


javascript:void(0)
https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-mortality
https://www.who.int/news-room/fact-sheets/detail/newborns-reducing-mortality
https://dx.doi.org/10.1590/1984-0462/;2019;37;3;00011
https://dx.doi.org/10.1590/1984-0462/;2019;37;3;00011
https://dx.doi.org/10.1186/1742-4755-11-82
https://dx.doi.org/10.1186/1742-4755-11-82
https://data.unicef.org/resources/committing-to-child-survival-a-promise-renewed-progress-report-2014/
https://data.unicef.org/resources/committing-to-child-survival-a-promise-renewed-progress-report-2014/
https://www.sante.gov.ma/Documents/2020/03/Rapport ENPSF 2018 2i%C3%A8me %C3%A9dition.pdf
https://www.sante.gov.ma/Documents/2020/03/Rapport ENPSF 2018 2i%C3%A8me %C3%A9dition.pdf
https://dx.doi.org/10.11606/S1518-8787.2017051006587
https://dx.doi.org/10.11606/S1518-8787.2017051006587
https://dx.doi.org/10.4000/communicationorganisation.4494
https://dx.doi.org/10.4000/communicationorganisation.4494
https://dx.doi.org/10.2223/JPED.1965
https://dx.doi.org/10.2223/JPED.1965
https://dx.doi.org/10.1111/1471-0528.12637
https://dx.doi.org/10.1111/1471-0528.12637
https://dx.doi.org/10.1186/s12884-015-0758-y
https://dx.doi.org/10.1186/s12884-015-0758-y
https://dx.doi.org/10.18203/2394-6040.ijcmph20194520
https://dx.doi.org/10.18203/2394-6040.ijcmph20194520
https://dx.doi.org/10.1186/s12884-018-2020-x
https://dx.doi.org/10.1186/s12884-018-2020-x
https://dx.doi.org/10.1371/journal.pone.0251609
https://dx.doi.org/10.1371/journal.pone.0251609

Cureus

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hassen TA, Chojenta C, Egan N, Loxton D: Determinants of neonatal near miss in Australia: a multilevel
analysis. Early Hum Dev. 2021, 156:105343. 10.1016/j.earlhumdev.2021.105343

Laopaiboon M, Lumbiganon P, Intarut N, et al.: Advanced maternal age and pregnancy outcomes: a
multicountry assessment. BJOG. 2014, 121 Suppl 1:49-56. 10.1111/1471-0528.12659

Abebe H, Wasie A, Yeshaneh A, et al.: Determinant factors of neonatal near miss among neonates in Gurage
Zone Hospitals, Ethiopia: a case-control study. Pediatric Health Med Ther. 2021, 12:129-39.
10.2147/PHMT.S302363

Al Kibria GM, Khanam R, Mitra DK, et al.: Rates and determinants of neonatal mortality in two rural sub-
districts of Sylhet, Bangladesh. PLoS ONE. 2018, 13:0206795. 10.1371/journal.pone.0206795

Adewuyi E, Zhao Y, Lamichhane R: Socioeconomic, bio-demographic and health/behavioral determinants of
neonatal mortality in Nigeria: a multilevel analysis of 2013 demographic and health survey. Int ] Contemp
Pediatrics. 2016, 3:311-23. 10.18203/2349-3291.1ijcp20160499

Sushma R, Norhayati MN, Hazlina NHN: Prevalence of neonatal near miss and associated factors in Nepal: a
cross-sectional study. BMC Pregnancy Childbirth. 2021, 21:422. 10.1186/s12884-021-03894-3

Tura AK, Scherjon S, van Roosmalen ], Zwart ], Stekelenburg J, van den Akker T: Surviving mothers and lost
babies-burden of stillbirths and neonatal deaths among women with maternal near miss in eastern

Ethiopia: a prospective cohort study. ] Glob Health. 2020, 10:01041310-10. 10.7189/jogh.10.010413
Debelew GT, Afework MF, Yalew AW: Determinants and causes of neonatal mortality in Jimma Zone,
Southwest Ethiopia: a multilevel analysis of prospective follow up study. PLoS One. 2014, 9:e107184.
10.1371/journal.pone.0107184

Kananura RM, Tetui M, Mutebi A, et al.: The neonatal mortality and its determinants in rural communities
of Eastern Uganda. Reprod Health. 2016, 13:13. 10.1186/512978-016-0119-y

Lansky S, Lima Friche AA, Silva AA, et al.: Birth in Brazil survey: neonatal mortality, pregnancy and
childbirth quality of care. Cad Saude Publica. 2014, 30:S1-15. 10.1590/0102-311x00133213

Tsegaye B, Kassa A: Prevalence of adverse birth outcome and associated factors among women who
delivered in Hawassa town governmental health institutions, south Ethiopia, in 2017. Reprod Health. 2018,
15:193. 10.1186/s12978-018-0631-3

Sobhy S, Arroyo-Manzano D, Murugesu N, et al.: Maternal and perinatal mortality and complications
associated with caesarean section in low-income and middle-income countries: a systematic review and
meta-analysis. Lancet. 2019, 393:1973-82. 10.1016/50140-6736(18)32386-9

2023 Chafik et al. Cureus 15(2): €34486. DOI 10.7759/cureus.34486

90f9


https://dx.doi.org/10.1016/j.earlhumdev.2021.105343
https://dx.doi.org/10.1016/j.earlhumdev.2021.105343
https://dx.doi.org/10.1111/1471-0528.12659
https://dx.doi.org/10.1111/1471-0528.12659
https://dx.doi.org/10.2147/PHMT.S302363
https://dx.doi.org/10.2147/PHMT.S302363
https://dx.doi.org/10.1371/journal.pone.0206795 
https://dx.doi.org/10.1371/journal.pone.0206795 
https://dx.doi.org/10.18203/2349-3291.ijcp20160499
https://dx.doi.org/10.18203/2349-3291.ijcp20160499
https://dx.doi.org/10.1186/s12884-021-03894-3  
https://dx.doi.org/10.1186/s12884-021-03894-3  
https://dx.doi.org/10.7189/jogh.10.010413
https://dx.doi.org/10.7189/jogh.10.010413
https://dx.doi.org/10.1371/journal.pone.0107184
https://dx.doi.org/10.1371/journal.pone.0107184
https://dx.doi.org/10.1186/s12978-016-0119-y
https://dx.doi.org/10.1186/s12978-016-0119-y
https://dx.doi.org/10.1590/0102-311x00133213
https://dx.doi.org/10.1590/0102-311x00133213
https://dx.doi.org/10.1186/s12978-018-0631-3
https://dx.doi.org/10.1186/s12978-018-0631-3
https://dx.doi.org/10.1016/S0140-6736(18)32386-9
https://dx.doi.org/10.1016/S0140-6736(18)32386-9

	The Prevalence of Neonatal Near Misses in Rabat, Morocco
	Abstract
	Introduction
	Materials And Methods
	Study design and setting
	Study population
	Data collection
	Statistical analysis
	Ethical considerations

	Results
	TABLE 1: Prevalence of NMN in NRCN, Rabat, Morocco, in 2021 (n = 2676)
	Sociodemographic characteristics
	TABLE 2: Sociodemographic characteristics among mothers’ population

	Obstetrical/gynecological and medical characteristics
	TABLE 3: Obstetric characteristics of mothers

	The magnitude of NMN cases
	TABLE 4: Distribution of newborns admitted to the National Reference Center of Neonatology, Rabat, Morocco, in 2021 (n = 2367)
	TABLE 5: Association of near-miss pragmatic criteria in the study group


	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


