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ORIGINAL

AN A Survival status and predictors
cc-sv40 Of mortality among preterm
neonates admitted to a tertiary
hospital in Sierra Leone

Abstract Background: Prematurity
contributes significantly to the
neonatal mortality burden in sub-
Saharan Africa. The survival rate
of preterm neonates and its predic-
tors may be varied from setting to
setting and time to time due to
different reasons. This study there-
fore aimed to assess the survival
status and predictors of mortality
among preterm neonates at a terti-
ary hospital in Sierra Leone.
Method: A prospective study of 82
consecutively enrolled preterm
neonates was conducted from May
to July 2024. Interviewer-
administered questionnaires and
physical assessment of neonates
were used to obtain socio-
demographic and clinical data for
mothers and their preterm neo-
nates. Descriptive statistics were
generated and tests of association
done with multinomial logistic
regression to establish the determi-
nants of mortality outcome. A p-
value <0.05 was considered statis-
tically significant.

Results: At the end of this study,
20.7% (17/82) of admitted preterm
neonates died, with 76.5% (13/17)
of the deaths occurring within 72
hours of admission. Birth weight
(p <0.001), gestationa age (p
<0.001), type of gestation
(p=0.026), APGAR score at 5
minutes (p<0.001), post natal age
(p=0.016), hypothermia (p=0.003)
and lack of kangaroo mother care
(p<0.001) were significantly asso-
ciated with survival of preterm
babies.

Conclusion: This study shows that
in spite of limited resources and
access to neonatal intensive care
facilities, a decent survival rate
can be achieved for babies born
too soon. Factors such as singleton
pregnancy, gestational age, birth
weight, low apgar scores, hypo-
thermia, hypoglycaemia, respira-

tory distress syndrome, post natal
age and kangaroo mother care
were significant predictors of mor-
tality.

Keywords. Preterm, Neonates,
Survival, Predictors, Mortality,
SierraLeone

Résumé: Contexte: La prématuri-
té contribue de maniére significati-
ve alamortalité néonatale en Afri-
gque subsaharienne. Le taux de
survie des nouveau-nés prématu-
rés et ses facteurs prédicteurs peu-
vent varier d'un endroit a l'autre et
d'un moment a l'autre pour diffé-
rentes raisons. Cette étude visait
donc a évaluer I’état de survie et
les facteurs prédicteurs de mortali-
té parmi les nouveau-nés prématu-
rés dans un hopita tertiaire en
SierraLeone.

Méthode: Une étude prospective
de 82 nouveau-nés prématurés
inscrits consécutivement a  éé
menée de mai a juillet 2024. Des
guestionnaires administrés par des
enguéteurs et I'examen physique
des nouveau-nés ont été utilisés
pour obtenir des données socio-
démographiques et cliniques sur
les méres et leurs nouveau-nés
prématurés. Des statistiques des-
criptives ont été générées et des
tests d'association ont été effectués
a l'aide d'une régression logistique
multi nominale afin d'établir les
facteurs de mortalité. Une valeur p
<0,05 a éé considérée comme
statistiquement significative.
Résultats: A la fin de cette étude,
20,7 % (17/82) des nouveau-nés
prématurés admis sont décédés ;
76,5 % (13/17) des déces étant
survenus dans les 72 heures sui-
vant I'admission. Le poids de nais-
sance (p <0,001), I'dge gestation-
nel (p <0,001), le type de gestation
(p=0,026), le score d’APGAR a 5
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minutes (p<0,001), I'&ge post-natal
(p=0,016), I'hypothermie (p=0,003)
et I'absence de soins maternels kan-
gourou (p<0,001) ont été significati-
vement associés a la survie des pré-
maturés.

Conclusion: Cette éude montre

acces limités aux installations de
soins intensifs néonatals, un taux
de survie décent peut étre atteint
pour les bébés nés trop tot. Des
facteurs tels que la grossesse uni-
que, I'age gestationnel, le poids de
naissance, les scores d'apgar fai-

mie, le syndrome de détresse res-
piratoire, I'dge post-natal et les
soins a la mére kangourou étaient
des prédicteurs significatifs de la
mortalité.

Mots-clés; Prématurés, nouveau-

qu'en dépit de ressources et d’un bles, I'hypothermie, ['hypoglycé-

Introduction

Worldwide, an estimated 15 million preterm babies were
born in 2010, with over 60% of these births occurring in
sub- Saharan Africa and South Asia!Preterm related
complications in addition to perinatal asphyxia and neo-
natal infections, accounted for three-quarters of the 2.4
million neonatal deaths (6700 neonatal deaths per day)
recorded globally in 2019.2 The mortality attributable to
preterm births among Africans showed twelve times
higher figures compared to Europeans,as half of the
neonatal deaths in the continent are caused by preterm
complications with highest rates reported in West Africa
(nearly 16 per 1000 live births).*®

Preterm neonates are physiological immature and have
limited compensatory responses to the extra-uterine en-
vironment.® Consequently, they have a higher risk of
morbidities and mortalities, with survivors having
higher risk of life-long physical, neurological, visua,
learning, and hearing disabilities.”™ In developed coun-
tries, the use of antenatal steroids, surfactant therapy,
and mechanical ventilation in caring for preterm babies,
are identified factors associated with improved out-
comes.***® The same, however, cannot be said of devel-
oping countries where all these facilities may not be
readily available.** It is imperative therefore to deter-
mine the factors associated with preterm surviva in de-
veloping countries, as this could guide decision making
in timing of delivery in mild-to-moderately complicated
pregnancies and improve quality of newborn care in
settings where preterm deliveries are inevitable. This
study was therefore done to determine the survival status
of preterm infants and to identify the factors associated
with mortality.

Materials and M ethods
Sudy design and population

A hospital-based prospective study was conducted
among all preterm neonates admitted to the neonatal unit
of Ola During Children Hospital (ODCH) from May 1,
2024 to July 31, 2024 using a non-probability sampling
method.

Sudy Setting

The Ola During Children Hospital (ODCH) is a govern-
ment hospital that receives additional support from in-
ternational non-governmental organisations. It is located
in the densely populated eastern part of the Western

nés, survie, prédicteurs, mortalité

Area Urban, Sierra Leone. The neonatal unit has a ca-
pacity of 33 cots and two incubators, and caters for pre-
term and sick new-born infants born within the institu-
tion, babies referred from other centres, and self-
referrals. The number of admitted neonates varies from
time to time; the average annual admission rate being
2,800. In the unit, there are different equipment includ-
ing oxygen concentrators and cylinders, incubators,
photo-therapy machines, CPAP machines, resuscitaires
and radiant warmers. There is however no facility for
parenteral nutrition, surfactant administration, mechani-
cal ventilation and blood gas analysis.

The unit has neonatologists and resident pediatricians
who are complimented by neonatal and general nurses.

Eligibility criteria

All preterm neonates admitted to the neonatal unit,
during the time of data collection; and whose caregivers
were available and provided consent were included in
the study. Those without caregivers were excluded, as
relevant information could not be obtained.

Data collection

The data was collected by four trained resident doctors
under the supervision of a senior paediatric resident. A
pre-tested interviewer-administered questionnaire and
checklist were used by the investigators to collect the
data. At admission, the investigators interviewed the
mothers/caregivers of the preterm neonates after obtain-
ing consent. Additional information was obtained from
the mothers’ clinical records including their antenatal
care cards, delivery notes, and/or hospital referral forms.
Theinvestigators made a daily follow-up of the neonates
in the neonatal unit to determine their admission out-
comes.

Sudy Variables

Data was collected on maternal socio-demographic
status, obstetric, and medical characteristics, and medi-
ca diagnosis at admission of the preterm neonates.
These variables included maternal age, area of resi-
dence, marital status, level of education, parity, preg-
nancy, and labour complications. In addition, informa
tion on place of delivery, mode of delivery, antenatal
corticosteroid use, postnatal age at admission, gender,
gestational age, birth weight, APGAR scores, and resus-
citation history was collected.

Prematurity was described as live born neonates deliv-
ered before 37 completed weeks. For mothers who did
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not have a first trimester ultrasound scan and who did
not know dates of their last normal menstrual period, the
new Ballard score was used to estimate the gestational
age.’ Based on gestational age, preterm were further
classified as; extremely preterm (less than 28 weeks),
very preterm (28 to 32 weeks), moderate preterm (32 to
33 weeks and 6 days) and late preterm (34 to 36 weeks
and 6 days.*® The birth weights were classified into Ex-
treme Low Birth Weight (ELBW) <1000g, Very Low
Birth Weight (VLBW) 1000-1499g, Low Birth Weight
(LBW) 1500-2499g and Norma Birth Weight (NBW)
2500-3999g."° Anthropometric assessment was carried
out using Lubchenco curve.”® Standard treatment proto-
cols were used to ensure uniformity in patient care. Data
was checked for completeness, accuracy, clarity, and
consistency before the interview was terminated. The
outcome was classified as died or survived.

Data analysis

Data was entered into the Statistical Package for Social
Sciences (SPSS) version 25.0 for IBM electronic spread-
sheet. Means and freguencies were computed and pre-
sented in tables and charts.

The association between univariate factors and the risk
of death was evaluated using chi square or Fisher’s exact
test as appropriate, after which the power of the vari-
ables with significant associations to predict neonatal
mortality was evaluated by means of multinomial logis-
tic regression using SPSS. The level of significance was
set at p <0.05in al the statistical analyses.

Ethics

Ethical clearance was obtained from the Ethics Commit-
tee of the hospital. Permission to execute the study was
granted by the management of the hospital. Informed
consent was obtained from participants.

preterm neonates recruited, 46 (56.1%) were inborn
while 36 (43.9%) were out born. Over half (44; 53.7%)
of the preterm neonates were females and the males
were 38 (46.3%), give a M;F ratio of 1:1.2. Low birth
weight babies accounted for 52.4% (43/82) and about
one-fifth were small for gestational age (17; 20.7%).
Based on gestational age, 6 (7.3%) were extremely pre-
term (<28 weeks of gestation), 13 (15.9%) very preterm
(28-31 weeks), 12 (14.6%) moderate preterm (32-33
weeks), and 51 (62.2%) were late preterm (34-36
weeks). More than half (45, 54.9%) of preterm neonates
did not get kangaroo mother care (KMC) services, with
hypothermia reported in aimost half the numbers of ba
bies (37; 45.1%).

Table 1: Maternal Socio-Demographic and Obstetrics Related
Characteristics

Results
Maternal Socio-Demographic and Obstetrics Related
Characteristics

The mean maternal age was 25.4 (+5.5) years with the
majority seen between 18-24 years (31; 37.8%). Over
half (45; 54.9%) of the mothers were rural residents, and
a nearly equal number, 43 (52.4%) were married. The
majority of pregnancies resulted in singleton birth (61;
74.4%), which was mostly via spontaneous vagina de-
livery (58; 70.7%) as shownin Table 1.

Demographic and Clinical Characteristics of Preterm
Neonates

The characteristics of preterm neonates are presented in
Table 2.

During the study period, 82 out of 87 (94.3%) admitted
preterm neonatesmet the eligibility criteria for this study
and were recruited. Of the five (5/87; 5.7%) excluded,
four were low birth weight babies and one was very low birth
weight. They were all males. Among the 82

Variables Frequency (N=82) Percentage
Maternal Age (years)

<18 11 134
18-24 31 37.8
25-34 26 31.7
=35 14 17.1
Marital status

Single 39 47.6
Married 43 524
Educational Level

None 15 18.3
Primary 19 232
Secondary 39 47.6
Tertiary 9 110
Maternal Residence

Rural 45 54.9
Urban 37 451
Parity

1 34 415
2-4 411 50.0
>5 7 85
Type of Gestation

Singleton 61 74.4
Multiple 21 25.6
PROM

Yes 40 48.8
No 42 51.2
Pregnancy Induced Hypertension

Yes 27 329
No 55 67.1
Other Obstetrics Complications

Yes 59 72.0
No 23 28.0
Antenatal Corticosteroid Given

Yes 31 37.8
No 51 62.2
Mode of Delivery

Vaginal 58 70.7
Caesarean section 24 29.3

PROM = Prolong Rupture of Membranes

Outcomes of Preterm Neonates

In this study, 20.7% (17/82) of admitted preterm neo-
nates died, and 79.3% (65/82) survived. Preterm
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neonates who survived included those who recovered
and were discharged; none left against medical advice
(Fig 1). Seventy-six point five percent (13/17) of pre-
term neonatal deaths occurred within 72 hours from ad-
mission (Fig 2).Over half (34/65; 52.3%) and 15
(23.1%)of the discharges spent 11-15 days and at least
16 days on admission respectively (Fig 3). Discharge

criteria included not being treated for any acute illness,
normal vital signs for at least three days, appropriate
weight gain for at least three consecutive days with dis-
charge weight > 1.8kg, baby can breastfeed or mother
can cup feed conveniently and mother or caregiver are
comfortable taking care of the baby at home.

Table 2: Demographic and Clinical Characteristics of Preterm
Neonates

Table 3: Predictors of mortality among preterm babies

Variables Frequency Percentage
Sex

Femae 44 53.7
Mae 38 46.3
Gestational Age (weeks)

<28 6 7.3
28-31 13 15.9
32-33 12 14.6
34-36 51 62.2
Birth Weight (grams)

<1,000 8 9.8
1,000-1,499 15 18.3
1,500-2,499 43 52.4
>2,500 16 195
Weight for Age

SGA 17 20.7
AGA 65 79.3
1% min. APGAR Score

0-3 19 232
4-6 42 51.2
>7 21 256
5™ min. APGAR Score

0-3 7 8.5
4-6 42 51.2
>7 33 40.3
Source of admission

Inborn 46 56.1
Outborn 36 43.9
Postnatal Age at Admission (days)

<1 58 70.7
>1 24 29.3
Respiratory Distress Syndrome

Yes 41 50.0
No 41 50.0
Neonatal Sepsis

Yes 60 73.2
No 22 26.8
Perinatal Asphyxia

Yes 42 51.2
No 40 48.8
Hypothermia

Yes 37 451
No 45 54.9
Hypoglycaemia

Yes 14 17.1
No 68 829
Kangaroo Mother Care

Yes 37 451
No 45 54.9

SGA=Smadll for Gestational Age; AGA= Appropriate for Ges-
tational Age

Risk factors Admission outcome *P-
Discharged Diedn Vadue
diven (%) (%)

Maternal Age (years) 0.499

<18 7 (63.6) 4(36.4)

18-24 24 (77.4) 7(22.6)

25-34 21 (84.0) 4(16.0)

>35 12 (85.7) 2(14.3)

Type of Gestation 0.026

Singleton 52 (85.2) 9(14.8)

Multiple 12 (60.0) 8 (40.0)

Sex of baby 0.594

Femae

Mae

5" min. APGAR <0.001

Score

0-3 1(16.7) 5(83.3)

4-6 34(810)  8(19.0)

>7 29(87.9)  4(121)

Gestational Age <0.001

(weeks)

<28 0(0.0) 5 (100.0)

28-31 9(69.2) 4(30.8)

32-33 10 (83.3) 2(16.7)

34-36 45 (88.2) 6 (11.8)

Birth Weight (grams) <0.001

< 1,000 0(0.0) 7 (100.0)

1,000-1,499 11(73.3) 4(26.7)

1,500-2,499 39 (90.7) 4(9.3)

>2,500 14 (87.5) 2(12.5)

Postnatal Age at Ad- 0.016

mission (days)

<1 41 (71.9) 16 (28.1)

=1 23(95.8) 1(4.2)

RDS 0.001

Yes 26 (65.0) 14 (35.0)

No 38(92.7) 3(7.3)

Hypothermia

Yes 23 (63.9) 13(36.1) 0.003

No 41 (91.1) 4(8.9)

Hypoglycaemia 0.038

Yes 8(57.1) 6 (42.9)

No 56 (83.6) 11 (16.4)

KMC <0.001

Yes 36 (97.3) 1(27)

No 28 (63.6) 16 (36.4)

Duration of stay 0.065

(days)

0-5 4(21.1) 15 (78.9)

6-10 12 (85.7) 2(14.3)

11-15 34 (100) 0

>16 15 (100) 0

RDS= Respiratory Distress Syndrome; KM C= Kangaroo
Mother Care
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Table 4: Results of multinomial logistic regression of mortal-
ity with risk factors for death

Risk factor Wad  SE p AOR (95% CI)

Gestationad Age  0.007 0.812 0.933 1.071(0.218,5.262)

Birth Weight 3164 1125 0.075 0.135(0.015, 1.226)

5"min APGAR 3304 1.087 0.069 0.139(0.016, 1.167)

score

Type of Gesta 0.061 1319 0.804 1.386(0.104,

tion 18.398)

Post natal Age 0.655 1.377 0.418 0.328(0.022, 4.875)

RDS 0.933 0.949 0.334 0.400 (0.062, 2.568)

Hypoglycaemia 0521 2261 0.470 5.117(0.061,
43.813)

Hypothermia 3.860 1.043 0.049 0.129(0.017,0.995)

KMC 8.356 0.670 0.004 25.197 (3.310,
4.735)

p = probability, AOR (95% Cl) = adjusted odds ratio (95%
Confidence interval), SE = Standard Error, KMC = Kangaroo
Mother Care, RDS = Respiratory Distress Syndrome

Fig 1: Admission outcomes of preterm neonates

Admussion Outcome

m Survived

M Died

Fig 2: Distribution of preterm neonatal deaths based on
duration of hospital stay
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Fig 3: Distribution of preterm discharges based on duration of
hospital stay
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Predictors of mortality among preterm babies

Table 3 shows the predictors of mortality among pre-
term babies.

Survival of the preterm neonate was independent of the
sex of the baby and maternal age. However, the weight
of ababy (p <0.001), gestational age (p <0.001), type of
gestation (p=0.026), APGAR score at five minutes
(p<0.001), post-natal age (p=0.016), hypothermia
(p=0.003) and KMC (p<0.001) were significantly asso-
ciated with mortality.

Table 4 shows the results of the logistic regression
analysis of factors associated with mortality among pre-
term babies. In the multinomial analysis, preterm neo-
nates who did not receive KMC services had 25 times
more likelihood of death compared to those who re-
ceived KMC (AOR: 25.197; 95% Cl: 3.310-4.735;
P=0.004). Also, preterm diagnosed with hypothermia at
presentation were more likely to die (AOR: 0.129; 95%
Cl: 0.017-0.995; P=0.129).

Discussion

This prospective study was aimed to assess the survival
status and predictors of mortality among preterm neo-
nates admitted to a public tertiary hospital in Sierra
Leone. One-fifth (20.7%) of the admitted preterm neo-
nates died during the study period. This is consistent
with the findings from Uganda® (22.1%) and Nigeria®
(24.0%), but however lower than the 27.7% and 34.9%
reported from Ghana and Ethiopia respectively.?*In
contrast, the mortality from this study was higher than
the 1.9%% and 9.1% from studies conducted in China
and Iran respectively. This marked disparity in mortality
could be due to inequalities in neonatal care services, as
some preterm neonates could have been treated in more
specialized and equipped facilities compared to the care
provided in inadequately equipped neonatal units.

With respect to the timing of mortality, our results indi-
cated that 76.5% (13/17) of preterm neonates die within
the first 72 hours into admission. This finding is similar
to those by other authors.?” The early neonatal deaths
may have resulted from the complications of prematurity
coupled with the direct complications of pregnancy, in
addition to the unavailability of surfactant therapy and
mechanical ventilators in these settings.

Common preterm morbidities seen in descending order
at admission were sepsis (73.2%), perinatal asphyxia
(51.2%), respiratory distress syndrome (50%), hypother-
mia (45.1%), and hypoglycaemia (17.1%). A study in
Ethiopia aso found that hypothermia, hypoglycemia,
jaundice, perinatal asphyxia, respiratory distress, and
Sepsis were common among preterm neonates at admis-
sion.?®In Tanzania however, a prospectivecohort study
reported hypothermia (37.4%), followed by RDS
(32.3%), infection (9.1%), perinatal asphyxia (7.1%),
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and necrotizing enterocolitis (2.0%) as admitting diag-
nosis.”® These wide variations in proportions may be due
to differences in postnatalages at presentation, diagnos-
tic criteria, newborn care practices and inclusion of
varying gestational age subcategories of preterm neo-
nates.

The factors associated with mortality of preterm neo-
nates are multifactorial and diverse. The current study
revealed that babies from singleton gestations were more
likely to survive compared to those from multiple gesta-
tions. Similar findings were reported from other studies
that also found a significant association of multiple ges-
tations with preterm mortality.*** The complications
associated with multiple gestations may be the reason
for this finding, as neonates of multiple gestations are
more likely to have alower birth weight, and thus
require hospitalization.*

Similar to other studies, mortality of preterm neonates
was inversely proportional to gestational age®**® as
lower gestational age increases their susceptibility for
different preterm birth complications and death. Addi-
tionally, preterm neonates who were resuscitated at birth
were more likely to die. In the current study, preterm
neonates who were resuscitated were also most likely to
have had a low 5-minute Apgar score, which is a sensi-
tive indicator for the quality of resuscitation provided
and a predictor of long term outcome. Our findings are
congruent with studies in Ethiopia®!and Nigeria,®
which emphasize the role of optimal obstetric care and
newborn resuscitation in reducing preterm mortalities.

Receiving KMC service was noted to be a protective
factor for preterm mortality, as KMC helps prevent the
neonates from developing hypothermia, hypoglycemia,
and infection thereby increasing their chances for sur-
vival '35,37,38

Srength and Limitations of the Sudy
This was a prospective study and included preterm neo-

nates of all gestation age subcategories therefore it gives
qualified data by avoiding missed deaths due to chart

incompleteness commonly encountered in retrospective
studies. Since the study period was for only 3 months, it
may mask seasonal variability in preterm deliveries and
hence admissions. Additionally, the small sample size
may limit generalisation of findings. The unavailability
of modern treatment modalities such as surfactant and
mechanical ventilation may have affected the quality of
care rendered.

Conclusion and Recommendation

This study shows that in spite of limited resources and
access to neonatal intensive care facilities, a decent sur-
vival rate can be achieved for babies born too soon. Fac-
tors such as singleton pregnancy, gestational age, birth
weight, low APGAR scores, hypothermia, hypoglycae-
mia, respiratory distress syndrome, post natal age and
lack of kangaroo mother care, are significant predictors
of mortality. To improve preterm newborn survival,
specific strategies that target improvements in facility-
based continuum of care such as quality Antenatal Care,
neonatal resuscitation, respiratory support, and thermal
care should be reinforced.
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