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Abstract 
The objective of this study was to identify risk factors and study the causes of 
neonatal mortality of LBW newborns referred to the Institute of Nutrition 
and Child Health. Material and Methods: This is a prospective descriptive 
and analytical study from March 1 to August 31, 2015, involving 250 new-
borns referred to the Neonatology Department of the Institute of Child Nu-
trition and Health (INSE). Results: During our study period, we recorded 
1169 newborns, 250 of whom were referred, representing a referral frequency 
of 21.38%. The overall mortality rate for transferring newborns was 46.8%. 
Risk factors associated with neonatal mortality were gravidity (p = 0.0019), 
parity (p = 0.0323), occupational activities requiring physical effort (p = 
0.0257), birth weight (p = 0.0008) and prematurity (p = 0.0039). Conclusion: 
Neonatal mortality associated with referrals is a major health problem in de-
veloping countries. There is currently no doubt that it is possible to signifi-
cantly reduce perinatal mortality and morbidity rates by organizing the iden-
tification of “mother-child” couples at risk, to refer them intently to centres 
better equipped with technical and human resources to care for them. 
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1. Introduction 

Neonatal mortality is the total number of children born alive, but who died be-
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tween birth and the 28th day of life. It consists of “early neonatal mortality” for 
deaths in the first week, “late neonatal mortality” for those in the following three 
weeks [1]. In 2005, the World Health Organization (WHO) reported that of the 
130 million children born each year worldwide, about 4 million die during the 
neonatal period and neonatal mortality increased from 37% to 44% from 1990 to 
2012 [2]. Low birth weight (LBW) is a major public health problem and affects 
17% of live births worldwide [3]. This frequency varies from 7% in developed 
countries to 19% in developing countries [4]. It is responsible for the deaths of 
9.1 million children each year around the world [5]. The care required by these 
newborns is therefore at risk of becoming a burden on health and social systems 
and services around the world. Africa has the highest estimated neonatal mortal-
ity rate at 45 deaths per 1000 live births compared to 5 deaths in developed 
countries [6]. In Guinea in 2012, the Demographic Health Survey (DHS) reports 
that the neonatal mortality rate was 33% [7]. Neonatal mortality is still a real 
public health problem in the Republic of Guinea. Indeed, despite the remarkable 
progress made in the country, neonatal mortality is still high. 

An examination of the evolution of neonatal mortality shows the extent of 
progress in this area. Indeed, over the past 24 years (1992 to 2016), neonatal 
mortality has risen from 66.6 deaths per 1000 live births to its current level 
(20‰) for the country. This improvement is noticeable in all administrative re-
gions. The efforts made and progress made remain insufficient to meet the chal-
lenges ahead, and do not contribute sufficiently to the creation of an enabling 
environment. Newborn survival programmes face social norms and practices, 
the high cost of some services, and the remoteness or lack of health facilities na-
tionwide. The inadequacy of the system of analysis and quality control at differ-
ent levels of data collection and transcription, and the poor development of 
health research and particularly action research are factors limiting the identifi-
cation and follow-up of newborns. Low educational attainment and lack of em-
powerment, prevent mothers from seeking timely health care and making the 
best choices for the health of their children, leading to dangerous delays and 
preventable deaths. The Institute of Child Nutrition and Health, being the only 
reference structure in Neonatology, receives nearly 1737 low birth weight babies 
per year referred by the health structures of the capital and those of the sur-
rounding prefectures. Of these, 579 or (0.33%) die on arrival or in hospital in the 
neonatal ward. This raises the following question: Why is the neonatal mortality 
so common among newborns of referring LBW? In an attempt to answer this 
question, we have set ourselves the objective of identifying risk factors and stud-
ying the causes of neonatal mortality in LBW newborns referred to the Institute 
of Child Nutrition and Health (Figure 1). 

2. Material and Methods 

This is a prospective descriptive and analytical study lasting 6 months from 
March 1 to August 31, 2015, involving 250 newborns referred to the Neonatology  
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Figure 1. Neonatal mortality rate (2016) and its reduction (1992-2016). 
 
department of the Institute of Child Nutrition and Health (INSE). INSE is a level 
3 referral hospital in the Guinean health pyramid. It is located on the site of the 
Donka University Hospital Center, its vocation is to respond to emergency situ-
ations involving the pathologies of newborns and infants suffering from severe 
acute malnutrition and to offer nutritional advice to mothers on how to feed 
their children. This system, set up by a multidisciplinary team, offers 24-hour 
care for children and newborns domiciled throughout the country. The study 
covered all low-birth-weight infants referred and who died in the Neonatology 
department of the INSE. 

Not included were all deceased newborns with a birth weight greater than 
2500 g; low birth weights deceased not referred and body deposits. 

Our data were collected from medical records, death records and individual 
survey sheets including questions on maternal characteristics (age, education, 
occupation, marital status, gestate and parity) and perinatal characteristics (time 
of admission, gestational age, birth weight and reference reasons). The data were 
entered and analyzed using Epi.info software version. 7.1. The association with 
mortality was measured with the Odds Ratio (OR) and its 95% confidence in-
terval was given. The materiality level is set at 0.05. 

Limits: 
• Files sometimes incomplete. 
• Means and reasons for reference not specified. 

3. Results 

During our study period, we recorded 1169 newborns, 250 of whom were re-
ferred, representing a referral frequency of 21.38%. Of these referrals, we rec-
orded 117 deaths, representing 46.8% (Figure 2 and Table 1). 

One hundred and thirty-two or 52.8% of referred newborns arrived at the 
centre by taxi and ambulance was used in 4.8% of cases. 40.40% of referring 
newborns came from maternity hospitals in university hospitals (CHU) and of 
these, 42.57% died (p = 0.3733), the difference observed was not statistically sig-
nificant. 74.4% newborns were referred by physicians (Table 2). 
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Figure 2. Death rates of referred newborns. 

 
Table 1. Distribution of referred newborns by mode of transport and origin. 

Parameters Deceased Healing p-value 

Transport 
Ambulance 

Feet 
Taxi 

Vehicle 

 
3 (25.00%) 

40 (47.62%) 
64 (48.48%) 
10 (45.45%) 

 
9 (75%) 

43 (52.38%) 
68 (51.51%) 
12 (54.55%) 

 
0.1352 

Provenance 
Clinic 

Hospital-University Center 
Medical-Communal center 

Health Center 
Residence 

 
26 (44.83%) 
43 (42.57%) 
19 (51.35%) 
24 (52.18%) 
5 (62.50%) 

 
32 (55.17%) 
58 (57.4%) 
18 (48.65%) 
22 (47.82%) 
3 (37.50%) 

 
0.3733 

 
Table 2. Distribution of newborns by maternal parameters. 

Parameters Deceased Healing p-value 

Parity    

Multipare 
Small pare 
Primipares 

56 (54.37%) 
25 (41.67%) 
386 (41.38%) 

46 (45.63%) 
35 (58.33%) 
51 (58.62%) 

p = 0.0323 
OR = 1.73 (1.04 - 2.88) 

Year 
<18 

18 - 35 
>35 

 
16 (42.11%) 
6 (60.00%) 
9 (47.03%) 

 
22 (57.89%) 
4 (40.0%) 

107 (52.07%) 

 
0.3791 

Schooling 
Not in school 

Secondary school 
Superior 

 
76 (50.67%) 
4 (28.57%) 

37 (43.02%) 

 
74 (49.33%) 
10 (71.43%) 
49 (56.98%) 

 
0.0894 

Status 
Married 
Single 

 
103 (48.58%) 
14 (36.84%) 

 
109 (51.14%) 
24 (63.15%) 

 
0.0926 

Profession 
Housewife 
Merchant 
Student 

Cultivator 
Others 

 
44 (45.83%) 
41 (52.56%) 
19 (40.43%) 
1 (100.00%) 
12 (42.86%) 

 
52 (54.16%) 
37 (47.44%) 

0 
28 (59.58%) 
16 (57.14%) 

 
0.0257* (OR = 2.24)  

(1.10 - 4.58) 

3.1. Maternal Characteristic 

The average maternal age was 23.62 ± 5.41 years with extremes ranging from 17 
to 45 years. Neonatal mortality was more frequent (60%) among newborns born 

n= 133 
(53,2%)n= 117 

(46,8%)

Alive
Deceased
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to mothers aged 18 to 35 years (p = 0.3791). 60% of referred newborns came 
from mothers who were not in school and the mortality rate was 50.66% (p = 
0.0894), the difference observed was not statistically significant. We recorded 
45.83% deaths among newborns born to housewives (p = 0.0257) (OR = 2.24) 
(1.10 - 4.58), the difference observed was statistically significant. 212 referred 
newborns or 84.8% were from married mothers, of whom we recorded 103 de-
ceased newborns or 48.58% (p = 0.0926), the difference observed was not statis-
tically significant. 

3.2. Characteristics of Newborns 

Table 3 shows that the time of admission 24 hours was 45.29% of deceased 
newborns compared to 59.26% for those whose time of admission was >24 hours 
(p = 0.2240), the difference observed was not statistically significant. The sex ra-
tio was 1.48. The mean gestational age was 34.54 Amenorrhea Week (AW) ± 
2.34 with extremes of 27 to 39 Gestational Age (GA). 

The mortality rate among children born between 32nd and 37th GA was 70% 
(p = 0.9460), the difference observed was not statistically significant. 9.20% of 
the referred children weighed less than 1000 g and of these 95.65% died (p = 
0.0008), the difference observed is statistically very significant. 40.38% were re-
ferred for prematurity with a mortality rate of 40.38% (p = 0.0039), the differ-
ence observed was statistically significant. 59.55% of the deceased newborns 
were from multi-gesture mothers compared to 43.33% for those from 
small-gesture mothers and 37.62% for those from multi-gesture mothers (p = 
0.0323) (OR = 1.73 (1.04 - 2.88)). 

 
Table 3. Distribution of newborns by characteristic. 

Parameters Deceased Healing p-value 

Admission deadline 
<24 
>24 

 
101 (45.29%) 
16 (59.26%) 

 
122 (54.71%) 
11 (40.74%) 

 
0.1554 

Gender 
Male 

Female 

 
70 (49.65%) 
47 (43.12%) 

 
71 (50.36%) 
62 (56.88%) 

 
0.2240 

Gestational Age (GA) 
<28 

28 - 32 
32 - 37 

>37 

 
33 (47.14%) 
68 (43.31%) 
14 (70.00%) 
2 (66.67%) 

 
37 (52.86%) 
89 (56.69%) 
1 (30.00%) 
1 (33.33%) 

 
0.9460 

Weight 
<1000 

1000 - 1500 
1500 - 2499 

 
22 (95.65%) 
49 (39.84%) 
46 (44.23%) 

 
1 (4.35%) 

74 (60.16%) 
58 (55.77%) 

0.0008* 

Reason 
Prematurity 

Infection 
Respiratory Distress 
Low Birth Weight 

 
42 (40.38%) 
33 (50.00%) 
24 (53.33%) 
18 (51.42%) 

 
62 (59.62%) 
33 (50.00%) 
21 (46.66%) 
17 (48.56%) 

 
0.0039* 
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4. Discussion 

Neonatal mortality associated with referrals is a major health problem in devel-
oping countries. The mortality rate for newborns referred to the INSE is 
(46.8%). This rate is higher than those found by Bobossi, G. (41.3%) in Bangui, 
Senga, P. (45.7%) in Brazzaville, Tietche, F. (36.1%) in Yaoundé, and Keita, M. 
(35.9%) in Bamako [8] [9] [10] [11]. The high death rate of low birth weight 
newborns in our series is believed to be due to family poverty, delays in making 
decisions about newborn care, but also the use of transportation to reach health 
facilities. Taxis and walking are most often the means of evacuation and ambul-
ances were used in only 4.8% of cases. These results are contrary to those found 
by Kataméa, T. et al. who observed a 26.7% rate of public transport use and in 
the majority of cases the transport was done on foot, in no case was the ambul-
ance used. In Guinea, the majority of outlying maternity hospitals are not spe-
cialized means of transport for the transfer of newborns; hence, newborns are 
transferred into the hands of parents either by public transport or on foot, ex-
posing them to hypothermia and hypoglycemia because they do not benefit from 
thermal blankets or any treatment along the way to health services. Physicians 
were the most represented referring agents (74.4%) due to the fact that most 
newborns come from university hospitals where only physicians are authorized 
(most often) to refer [12]. This result is similar to that of Traoré, D. et al. who 
found that 70.3% of newborns were referred by physicians. As for the marital 
status of mothers, we found that it was not associated with the occurrence of 
death among referred newborns (p = 0.0926). With regard to the occupation of 
mothers, we observed that it is newborns born to working mothers who die 
much more than those born to housewives (p = 0.0257) [13]. The same observa-
tion was made by Kataméa, T. et al. who found that newborns from working 
mothers died more than those from housewives (p = 0.0246) and had a 7-fold 
risk of death (OR = 7.43 (1.38 - 39.97)) [12]. This would be explained by the fact 
that the level of education is often correlated with the profession; that is, a fe-
male worker at a certain level of education. Several studies conducted around the 
world have shown that a working woman (i.e., a woman who has an occupation) 
is subject to a number of occupational risks: stress, intense physical work, orga-
nizational constraints, chemicals, biological agents, radiation; the involvement of 
these occupational risks, especially stress (physical or psychological) in the oc-
currence of low weight in general and in preterm birth in particular, has been 
widely discussed in several studies [14] [15]. In our study, we also found that age 
and education were not associated with the occurrence of neonatal deaths (see 
Table 2). On the other hand, parity was associated with neonatal death (p = 
0.0323) with OR = 1.73 (1.04 - 2.88) [12]. At the Katamea, T. et al. study, the 
mean parity was 3.3 ± 2.0 ranging from 1 to 9 in the deceased newborn group 
while it was 3.2 ± 2.5 ranging from 1 to 12 in the healed group, no significant 
differences were found when comparing the two means (t = 0.05; p = 0.9573) 
[12]. Concerning the admission time, we found that 89.2% of newborns were 
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admitted within the first 24 hours of life with a mortality rate of 45.29% and 
Those who were admitted after 24 hours represented 10.8% with a mortality rate 
of 59.29% (p = 0.2240), the difference observed was not statistically significant. 
Faye, P.M. in Senegal observed that the average age at the time of transfer was 72 
hours (1 hour to 28 days of life), and early transfers before 48 hours (68 cases) 
represented 52.3%. The mean gestational age in our series was 34.54 WA ± 2.34 
with a higher mortality rate among newborns of gestational age ≥ 37 (0.9460) 
[16]. Our result is consistent with that of Onwuanaku who observed that the 
neonatal death tended to occur more at gestational l’âge less than 37 weeks, al-
though gestational age is not significantly related to neonatal mortality [17]. 
However, S. Diallo et al. observed in their study that newborns of gestational age 
37 WA were 7.6 times more likely to die than those of gestational age ≥ 37 SA (p 
= 0.001) [18]. In the study by Katamea, T., et al., the proportion of deaths was 
higher among newborns whose gestational age was 37 WA with a risk of 3 times 
(p = 0.05). In our environment, as in most developing countries characterized by 
impoverished and under-equipment of health facilities, the rearing of premature 
babies poses serious problems and premature birth is associated with a high rate 
of neonatal death. The high rate of preterm lethality observed in our study is ex-
plained by the fact that, from birth to admission to our service, the preterm in-
fant does not benefit from any continuing care as he deserves, knowing that he is 
physiologically immature in all organs (pulmonary immaturity, low carbohy-
drate reserves, immaturity of thermo regulation, immunological immaturity, 
neurological immaturity) [12]. The distribution of deaths by birth weight shows 
that 95.65% of deaths are attributable to at least 1000 g, 39.84% for those be-
tween 1000 and 1500 g and 44.23% for newborns over 1500 g. In Martinique, in 
the study concerning the children of gestational age ≤ 32 WA, Masson, P. et al. 
found a mortality rate of 16.3% to 53% for those under 1000 g and 14% for those 
with a birth weight > 1000 g [19]. In Reunion Island, in a study on the mortality 
and short-term fate of low birth weight newborns ≤ 1500 g Tilmont et al. found 
an overall mortality of 16.5% to 42.6% in newborns of birth weight ≤ 1000 g and 
9.9% for those weighing between 1000 and 1500 g. Among the pathologies re-
sponsible for death in referring newborns, four share the majority: respiratory 
distress (53.33%), IUGR (51.42%), prematurity (40.38%), maternal-fetal infec-
tions (50%) [20]. Tieche et al. found bacterial infections (52%), apnea (19.75%) 
and respiratory distress (11.1%) as the main causes of death [10]. 

5. Conclusion 

This work has shown us that the mortality rate of low birth weight newborns re-
ferred to the Institute of Nutrition and Child Health remains high. This neonatal 
mortality is the result of a combination of factors largely related to transfer con-
ditions, lack of neonatal resuscitation equipment, birth weight and prematurity. 
The distance from the peripheral centres of the reference maternity units and the 
transfer under poor conditions lead to a risk of aggravation of the newborn’s 
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condition. There is currently no doubt that it is possible to significantly reduce 
perinatal mortality and morbidity rates by organizing the identification of 
“mother-child” couples at risk, to refer them intently to centres better equipped 
with technical and human resources to care for them. 
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