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INTRODUCTION 

The neonatal period is a period in which the fragility is 

highest because the newborn needs to adapt to extra-

uterine life and undergo many physiological changes, and 

then their immune system is immature.1Neonatal 

morbidity may be the consequence of conditions before, 

during or after the delivery, or it may be congenital 

pathologies.2-3 

Neonatal mortality is a public health problem in the 

world, where nearly 2.6 million children die each year 

before the age of one month.4 The 98% of these neonatal 

deaths occur in developing countries.1,3,5-6 This neonatal 

mortality accounts for 40% of deaths in children under 

5.1,5,7,8 For Madagascar, the reduction of neonatal 

mortality is low, from 24 per 1000 births in 2009 to 22 

per 1000 in 2012 despite the introduction of emergency 

obstetric and neonatal care systems (SONU).9-11 

Up to two thirds of newborn deaths could be prevented if 

known and effective health measures were provided at 

birth and during the first week of life.4 Thus, the 

Sustainable Development Goals (SDGs) were adopted by 

the United Nations in 2015, to ensure a healthy life and 
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ABSTRACT 

 

Background: The 28 firsts days of life have high-risk of diverse aggression. To achieve the goal of ODD3 in 

reducing preventable neonatal death, our study was to evaluate main pathologies of newborn, newborn’s mortality.  

Methods: This is a retrospective descriptive and analytical cross-sectional study extending over a period of 8 months, 

December 2014 to July 2015. 

Results: We collected 132 newborn, the sex ratio was 1.13. Main newborn’s pathologies are neonatal infection 

(59.85%). Mortality rate was 14.39% and majority of neonatal death occurs early (73.68% of all deaths). Main causes 

of death are neonatal infection by septic shock. The most lethal pathology was hypoxic-ischemic encephalopathy. We 

have identified as a risk factor for neonatal death: admission age of 24 hours or less (OR 7; 95% CI 2.5-20.10; p = 

0.00006), presence of resuscitation at birth (OR 3.48, 95% CI 1.28-9.44, p = 0.01), Apgar index less than 7 at the fifth 

minute (OR 4.22, 95% CI 2.25-14.87, p = 0.03) and birth weight less than 2500g (OR 3.80, 95% CI 1.39-10.36, p = 

0.006).  

Conclusions: The mortality rate remains high. The prevention of low birth weight, asphyxia and infections has shown 

strategies to reduce neonatal morbidity and mortality.  
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promote well-being for all children, and in which, target 

3.2 in SDG3 is to eliminate preventable deaths of 

newborns and children under 5 from 2015 to 2030.12 

Knowledge of the determinants, the main causes of 

neonatal morbidity and mortality, can help us to improve 

the health status of child, by setting up preventative 

measures; it can lead us to screen newborn’s diseases 

early. 

Our objectives were to define the characteristics of 

neonatal morbidity and mortality in Ambohimiandra 

pediatrics hospital and to identify the main risk factors 

for newborn’s mortality; with a view to improving 

management.  

METHODS 

This study was done at Ambohimiandra’s Hospital, at 

Pediatric ward; which is one of pediatric reference 

centers at Antananarivo Madagascar. It was a 

retrospective analytical transversal study over a period of 

8 months from December 2014 to July 2015. All 

newborns hospitalized in the pediatric ward were 

included. Those who had no morbid pathology were 

excluded secondarily. We have used a questionnaire form 

that allowed us to collect data: epidemiological variables, 

family history, personal history, and evolutionary profile 

of newborns. We have classified the age of the mother 

into three slices: young mothers: under 18, middle-aged 

mothers: aged 19 to 34, elderly mothers: 35 years old and 

over. Newborns have been classified into four categories 

according to their birth weight (PN): eutrophic: between 

2500 and 3999g, small birth weights: less than 2500g, 

hypertrophic: 4000g and over, unknown: when the child 

has not weighed at birth. According to the age of death, 

we distinguished early neonatal deaths at 0 to 6 days of 

life, late neonatal deaths: 7 to 28 days of life. A number 

of prenatal consultations greater than or equal to 4 was 

considered satisfactory. The data was then analyzed by 

software EPI info version 7 and software R. We used the 

Khi2 test for percentages and the analysis of variances for 

averages as a statistical test, with a 95% confidence 

interval; an association was considered significant when 

p is less than 0.05. 

RESULTS 

During our study period, the pediatric ward at 

Ambohimiandra Hospital received 137 newborns, 7 of 

them were excluded secondarily because they had no 

pathology. 

Characteristics of mothers 

Mothers were aged on average 25.48±5.88 years, with 

extremes of 15 years and 45 years. The majority of 

mothers were between 18 and 34 years of age (65.91%), 

followed by young mothers (23.48%) and finally elderly 

mothers (10.61%). The majority of mothers performed a 

sufficient number of prenatal consultations during their 

pregnancy (69.70%); 30.30% had a number of antenatal 

visits less than 4. The majority of deliveries, 53.9%, took 

place in a medico-surgical structure (University Hospital 

Center, District Hospital Center, or clinic). 

Characteristics of newborns 

There was a slight male predominance with 70 male and 

62 female newborns, sex ratio was 1.13. The average age 

of newborns was 9.31±8.49 days, with predominantly 

newborns older than 7 days of life (50.76%); and 25.76% 

had less than 24 hours of life. The majority were born at 

term (51.52%), followed by premature infants (31.82%), 

then post-terms (11.36%) and finally those of unknown 

term (5.30%). Fifty-nine point eighty-five percent were 

eutrophic at birth, 31.06% had a birth weight less than 

2500g; and for the rest the birth weight could not be 

evaluated. The majority of these newborns (71.21%) 

were referred by a health staff, against 28.79% self-

referred. 

Morbidity 

Respiratory signs were the main reasons for 

hospitalization of newborns, followed by neurological 

signs (Table 1). 

Table 1: Distribution of newborns by reason of 

admission. 

Reason of admission 
Effective 

n= 132 
% 

Respiratory 

signs 

Respiratory distress 32 24.24 

Cough  3 2.27 

Neurological 

signs  

Difficulty suckling 30 22.73 

State of apparent 

death 
6 4.55 

Groan 8 6.06 

Abnormal 

movements 
3 2.27 

Discomfort  1 0.76 

Hypotonia 1 0.76 

No cry at birth 1 0.76 

Digestive 

signs 

Gastrointestinal 

bleeding 
2 1.52 

Cutaneous 

signs 
Icterus  16 12.12 

Fever Fever 12 9.09 

Other  

Prematurity  5 3.79 

Low birth weights 8 6.06 

Weight loss 2 1.52 

Umbilical bleeding 1 0.76 

Therapeutic follow-up 

of hydrocephalus 
1 0.76 

On average, the disease would have evolved 51.83±73.86 

hours before admission of the newborn, with extremes of 

1 hour and 25 days, a median of 24 hours. Neonatal 
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infection was the first pathology that affected our 

newborns (59.85%) followed by prematurity and neonatal 

bronchiolitis (Table 2). Pathologies associated with each 

other, mostly neonatal infections with prematurity or with 

perinatal asphyxia. The hospitalization duration ranged 

from a few hours to 66 days with an average of 9.46±8.31 

days, a median of 8 days. 

Table 2: Distribution of neonates according to their 

pathology. 

Diagnostics 
Effective 

N=132 
% 

Neonatal bacterial infection 79 59.85 

Prematurity 42 31.82 

Bronchiolitis 27 20.45 

Hypoxic-ischemic encephalopathy 13 9.85 

Intrauterine growth restriction 10 7.58 

Whooping cough 5 3.79 

Respiratory viral infection 3 2.27 

Interventricular communication 

confirmed on echocardiography 
2 1.52 

Meconium Aspiration Syndrome 1 0.76 

Convulsions in the fifth day of life 1 0.76 

Hydrocephalus 1 0.76 

Hypoglycemia 1 0.76 

Mortality 

The mortality rate in our department was 14.39%, the 

majority of which occurred early, in the first week of life 

(73.68%). The main charts preceding the deaths were: 

shock (6.81%), hemorrhage (5.30%) and respiratory 

muscle fatigue (2.27%).  

The first pathology leading to these deaths was neonatal 

infections (11 cases), resulting mainly in septic shock; 

then, the consequences of prematurity, and hypoxic-

ischemic-encephalopathy.  

The most lethal disease was hypoxic-ischemic 

encephalopathy with a lethality rate of 30.76%, followed 

by prematurity (21.42%), neonatal infections (13.92%) 

and neonatal bronchiolitis (11.11%).  

We identified four risk factors for neonatal mortality: 

admission age of 24 hours or less (OR 7, 95% CI 2.5-

20.10; p = 0.00006), presence of resuscitation at birth 

(OR 3.48, 95% CI 1.28-9.44, p = 0.01), Apgar index less 

than 7 at the fifth minute (OR 4.22, 95% CI 2.25-14.87, p 

= 0.03) and low birth weight (OR 3.80, 95% CI 1.39-

10.36, p = 0.006) (Table 3). 

 

Table 3: Distribution of newborns and risk factors for mortality. 
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Age ≤24 hours >24hours    

12 7 22 98  7 0.00006 2.5-20 

Birth weights <2500g >2500g    

11 30 8 83 3,80 0.0006 1.39-10.36 

Resuscitation at birth Yes No    

11 32 8 81 3.48 0.01 1.28-9.45 

Apgar index at fifth 

minute 

< 7 >7    

7 12 11 87 4.22 0.03 2.25-14.87 

Maternel age ≤18 years 18- 35 years    

4 27 14 73 0.77 0.15 0.22-2.58 

 ≥35years 18- 35 years    

 1 13 14 73 0.4 0.79 1.16-7.31 

Home delivery Yes No    

2 14 17 99 0.83 0.82 0.1-3.99 

Child birth Vaginal birth Cesarean    

18  99  2.55 0.36  

Gender Male Female    

12 58 7 55 1.62 0.33 0.59-4.43 

Prematurity Yes No    

9 33 10 80 2.18 0.11 0.81-5.86 
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DISCUSSION 

The retrospective nature of the study was a limitation. 

Neonatal morbidity 

Neonatal infection was the most common pathology that 

affected the newborns included in our study, 59.85%. The 

same has been found in Burkina Faso, in 2013 but with a 

much lower prevalence (23.5%).2 

This magnitude of the prevalence of neonatal infection 

may be related to overestimation because the diagnosis 

was mostly clinical; as in other developing countries, 

where bacteriological evidence was rarely available.8 

And in developing countries, hospital-born babies are at 

increased risk of neonatal infections because of poor 

intrapartum and postnatal infection-control practices.13 

Neonatal mortality 

In our study, the neonatal mortality rate was high, 

14.39%. Same eventuality was found Fateh-Suka 

Ouagadougou Clinic (13.1%); and at Charles de Gaulle 

Ouagadougou Hospital (15.3%).1,7 But this neonatal 

mortality rate in our study was significantly lower than 

that found in other hospitals in Madagascar, to be 

mentioned at University Hospital Center in obstetrics and 

gynecology Befelatanana in 2008 (28.1%).14 On the other 

hand, the neonatal mortality rate in our establishment was 

very high compared to developed countries such as 

France, Germany, Slovakia, Spain, Portugal, Ireland, 

Greece and Austria which have a neonatal mortality rate 

of 2.6 per 1000 live births, and in Korea with a rate of 1.7 

per 1000 live births.3,15 This is probably due to the 

difference in socio-economic level, material default, and 

differences in level and quality of care in obstetric and 

pediatric settings.16 

In our study, the leading causes of newborn deaths were 

neonatal infections, that were the same in many studies in 

developing countries.2,7 In France, however, congenital 

anomalies accounted for over a quarter of the causes of 

death, perinatal infections accounted for only 4.9%.3,17 

According to WHO, the leading causes of newborn 

deaths are prematurity and low birth weight, infections, 

asphyxia and obstetric trauma.4 

In our study, the majority of neonatal deaths occurs early 

(73.68%), accounting 10.60% of newborns included. This 

fact has also been highlighted in other studies done in 

Madagascar; as in some African countries, such as 

Burkina Faso (93.4%), Charles de Gaulle Hospital 

(97.3%), Ethiopia (73%); and in developed countries, as 

in France where nearly three-quarters of deaths occurred 

in the first six days of life.2,6,14-18 This early neonatal 

mortality could be due to the severity of the clinical 

picture, the quality of supervision, the quality of the 

material resources and the delay in management.19 

Risk factors for neonatal mortality 

As risk factors for neonatal mortality, we could first 

identify that infants aged less than or equal to 24 hours 

had a higher death rate (35.29%) than other newborns. 

They were 7 times more likely to die than other 

newborns. A study conducted at the Androva Mahajanga 

University Hospital showed that 88% of early neonatal 

deaths occurred in the first twenty-four hours of life.20 

The same was shown in a study conducted in a Level 1 

maternity in Yaounde, where all of early neonatal deaths 

occurred in the first twenty-four hours of life.21 

It was estimated that three-quarters of neonatal deaths 

happen in the first week and the highest risk of death is 

on the first day of life.22 In fact, a large part of the 

mechanisms of adaptation of the fetus to extra-uterine life 

takes place in the first hours of life, including 

reabsorption of pulmonary fluid that lasts about four to 

six hours; rapid decay of pulmonary vascular resistance, 

and thermoregulation. Thermal exchanges with the 

environment are particularly high and fast, especially at 

the beginning of the first minutes, and represent 

significant energy expenditure.23 

Second, we found that the notion of resuscitation at birth 

significantly increased the risk of neonatal death. This 

was also highlighted in the study by Fla Kouéta and al.7 

Then, Apgar score at fifth-minute less than 7 was a risk 

factor for neonatal mortality in our study. A study 

conducted at the maternity hospital of Befelatanana by L 

RAVAOARISOA showed the same fact.14 Indeed, the 

Apgar score of less than 7 at the fifth minute and the 

presence of resuscitation at birth suggests the existence of 

a disorder of fetal oxygenation during delivery; thus 

exposing the risk of hypoxic-ischemic encephalopathy, 

organ failure and neurological sequelae.24-25 

Lastly, low birth weight was identified as a risk factor for 

neonatal mortality; which was also highlighted in other 

studies.2,8,14,15,26-29 Newborns with low birth weight are 

likely to have multiple complications, ranging from 

metabolic disorders to neurological and sensory 

disorders, sometimes irreversible. The smaller the weight, 

the higher the risk of death. These newborns constitute a 

vulnerable group because the problems they pose are also 

related to the requirements inherent to their care.30 

CONCLUSION 

This study showed that neonatal morbidity is dominated 

by prematurity and infections. Mortality, dominated by 

early deaths, remains high. Hypoxic-ischemic 

encephalopathy represents the most lethal pathology 

followed by infections. Four risk factors for death were 

identified: age less than or equal to 24 hours, need for 

resuscitation at birth, Apgar score less than 7 at M5, and 

birth weight less than 2500g. Strict and rigorous 

monitoring of pregnancy, a good collaboration between 

obstetrician, resuscitator and pediatrician as well as an 
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improvement of the hospital infrastructures and training 

of the medical personnel, would be beneficial in the 

reduction of morbid pathologies and newborn mortality. 

ACKNOWLEDGEMENTS 

Authors would like to thank all those who contributed 

directly or indirectly to the realization of this study. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. World Health Organisation. Newborn death and 

illness, make every mother and child count. WHO. 

2011. 

2. Kisito N, Fousséni D, François H. Ten years 

morbidity and mortality of newborns hospitalized at 

the Clinic El-Fateh Suka (Ouagadougou, Burkina 

Faso) Pan African Med J. 2013;14:153.  

3. Champion V, Serfaty A, Gold F. Mortinatalité et 

mortalité néonatale. EMC Pédiatrie. 2011;4-002-F-

50. 

4. World Health Organisation. Fact sheet: Newborns: 

reducing mortality. WHO. Newborns: reducing 

mortality. 2017. Available at: http://www.who.int/ 

mediacentre/factsheets/fs333/en/. 

5. World Health Organisation. New data show child 

mortality rates falling faster than ever. WHO. 2016. 

Available at http://www.who.int/mediacentre/news 

/releases/2014/child_mortality_estimates/fr/. 

6. William M, Gary L. Darmstadt, David R, Robert 

EB, Mathuram S. Research priorities for the 

reduction of perinatal morbidity and mortality in 

developing country communities. J Perinatol. 

2002;22:484. 

7. Kouéta F, Diarra Y, Lassina D, Désiré N, Alphonse 

S. Neonatal morbidity and mortality in 2002-2006 at 

the Charles de Gaulle pediatric hospital in 

Ouagadougou (Burkina Faso). Cahiers Santé. 

2007;17(4):187-91.  

8. Koum D, Exhenry C, Penda C. Neonatal morbidity 

and mortality in a low-resource urban district 

hospital of Douala, Cameroon. Arch Pédiatr. 

2014;21:147-56.  

9. Yinger NV, Ransom ER. Why invest in newborn 

health? General policy Perspectives on newborn 

health. Washington (DC): Population Reference 

Bureau; Save the Children;2003.  

10. UNICEF. Madagascar statistics. Available at: 

https://www.unicef.org/emailarticle/french/infobyco

untry/madagascar_statistics.rhtml. 

11. World Health Organisation. Fact sheet: Children: 

reducing mortality. 2016;178. Available at: 

http://www.who.int/mediacentre/factsheets/fs178/fr. 

12. Zaidi AK, Huskins WC, Thaver D, Bhutta ZA, 

Abbas Z, Goldmann DA. Hospital-acquired 

neonatal infections in developing countries. Lancet. 

2005 Mar 26;365(9465):1175-88.  

13. Ravaoarisoa L, Tang Toy MA, Rakotonirina ECJ, 

Raobijaona HS, Rakotomanga JDM. Factors related 

to early neonatal mortality in the Obstetrics and 

Gynecology Teaching Hospital of Befelatanana, 

Antananarivo. Rev Anesth Réanim Med Urg. 

2014;6(1):1-4.  

14. Sidibé T, Sangho H, Doumbia S, Sylla M, Keita M, 

Keita HD, et al. Neonatal mortality in the health 

district of Kolokani (Mali). J Pédiatr Puéri. 

2006;19:272Ŕ6. 

15. Ndiaye O, Sall G, Diagne I, Diouf S, Kuakuvi N. 

Neonatal morbidity and mortality in Abass Ndao 

hospital center of Dakar (Sénégal). Arch Pédiatr. 

2001;8:1019-20. 

16. Blondel B, Eb M, Matet N, Bréart G, Jougla E. 

Neonatal mortality in France: usefulness of a 

neonatal death certificate Elsevier. Arch Pédiatr. 

2005;12:1448-55. 

17. Gizaw M, Molla M, Mekonnen W. Trends and risk 

factors for neonatal mortality in Butajira District, 

South Central Ethiopia,(1987-2008): a prospective 

cohort study. BMC pregnancy and childbirth. 2014 

Dec;14(1):64.  

18. Yenan JP, Plo KJ, Asse KV. Morbidity and neonatal 

mortality in service of pediatrics of Bouaké teaching 

hospital. 2014. Available at: https://saranf.net 

/Morbidite-et-mortalite-neonatales.html. Accessed 

23 April 2018. 

19. Rabesandratana N, Zanasaotra S, Rakotoarisoa C, 

Ramilison F, Ravotsitindry L, Rafaralalao L and al. 

Morbidité et mortalité néonatale au CHU de 

Mahajanga, Madagascar. Bull Soc Pathol Exot. 

2011;104:380-94. 

20. Chelo D, Monebenimp F, Tedongmeza FRN, 

Tietche F. Early neonatal mortality and its 

determinants in a Level 1 maternity in Yaounde, 

Cameroon. Pan Afr Med J. 2012;13:67. 

21. Lawn JE, Cousens S, Zupan J. Lancet Neonatal 

Survival Steering Team. 4 million neonatal deaths. 

when? Where? Why? Lancet. 2005;365(9462):891-

900. 

22. Saliba E, Lopez E, Storme L, Tourneux P, Favrais 

G. Physiologie du fetus et du nouveau-né- 

adaptation à la vie extra-utérine. EMC Pédiatrie. 

2017;1-29. 

23. Simunek V. Birth asphyxia in term newborns: 

Diagnosis, prognosis, neuroprotection. Arch Pediatr. 

2010;17:578-82. 

24. Boog G. Acute fetal pain. J Gynecol Obstet Biol 

Reprod. Masson. 2001;30:393-432.  

25. Kayode GA, Ansah E, Agyepong IA, Amoakoh-

Coleman M, Grobbee DE, Klipstein-Grobusch K. 

Individual and community determinants of neonatal 

mortality in Ghana: a multilevel analysis. BMC 

pregnancy and childbirth. 2014 Dec;14(1):165. 

26. Ntambue A, Malonga F, Dramaix M, Donnen P. 

Perinatal mortality: Extent and causes in 



Razanamanana SN et al. Int J Res Med Sci. 2018 Jun;6(6):1871-1876 

                                                        
 

  International Journal of Research in Medical Sciences | June 2018 | Vol 6 | Issue 6    Page 1876 

Lubumbashi, Democratic Republic of Congo. EMC, 

Rev Epidémio Santé Publique. 2013;61:519Ŕ29. 

27. Blondel B, Bréart G. Fetal and neonatal mortality. 

EMC-Pédiatrie. 2004;01:97Ŕ108.  

28. Serengbe B, Zindamoyen M, Diemer H, Adim N, 

Siopathis RM. Low birth weight newborns at 

Bangui. Méd Afrique Noire. 2000;47;4:191-5.  

29. Chiabi A, Mah E, Ntsama Essoba M J, Nguefack S, 

Mbonda E, Tchokoteu PF. Factors associated with 

the survival of very low birth weight neonates at the 

Yaounde gynaeco-obstetric and pediatric hospital, 

Cameroon. Archives de Pédiatrie. 2014;21:142-6. 
 

 

 

 

 

 

 

 

 

 

Cite this article as: Razanamanana SN, 

Ravelomanana L, Andriatahirintsoa EJPR, 

Ravelomanana N. Neonatal morbidity and mortality 

in the pediatric ward at the Ambohimiandra 

Antananarivo Madagascar hospital. Int J Res Med 

Sci 2018;6:1871-6. 


