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ABSTRACT
Background: The birth weight of an infant is the first weight recorded after birth, ideally measured within the
first hours after birth, before significant postnatal weight loss has occurred. Low birth weight is defined as a
birth weight of less than 2500g (up to and including 2499g), as per the World Health Organization. Low birth
is considered as the single most important predictor of neonates’ mortality, especially of deaths within the first
months of life
Objective: To study pattern of low birth weight and early outcome of neonates admitted to neonatal unit at
Omdurman maternity hospital from December 2019 to May 2020
Methods: Cross sectional hospital-based study conducted at Omdurman maternity hospital within the period
from December 2019 to May 2020 which covered neonates with birth weight less than 2500 gm admitted to
neonatal unit. Data collected, prepared, entered and analyzed using SPSS version 25.0.
Results: This study covered 150 neonates of whom 70 (46.7%) with low birth weight, 63 (42%) with very low
birth weight and only 17 (11.3%) were extreme low birth weight. The most common low birth weight risk factors
identified were prematurity (76.7%) and high-risk pregnancy such as premature rupture of membrane (41.6%)
and pregnancy induced hypertension (29.2%). The most common identified clinical presentation and complications
were respiratory distress (82%) followed by sepsis (54.7%), hypothermia (48.7%), hyperbilirubinemia (38%),
hypoglycemia (37.3%) and electrolyte disturbances (32%) mainly hypocalcemia (17.3%). The mortality was
(52%) more than half among study group.
Conclusion and recommendations: Based on our results, low birth weight among neonates in Sudan is associated
with adverse perinatal outcomes and high mortality so, early identification of the risk factors for low birth
weight through prenatal surveillance of high-risk pregnant women and accurate management after delivery and
hospitalization may help to prevent these adverse perinatal outcomes in Sudan.
Keywords: Low birth weight (LBW), Very low birth weight (VLBW), Extremely low birth weight (ELBW),
Prematurity, Premature rupture of membranes (PROM), Antenatal care, Antepartum hemorrhage

INTRODUCTION
Globally, it is estimated that 15–20% of all births, or >20 million
newborns annually, are low birth weight infants. An estimated 13
million babies are born before 37 completed weeks of gestation. This
figure is high among middle and low income countries1. Low birth
weight continues to be a significant public health problem globally and
is associated with a range of both short- and long-term consequences.
Overall, it is estimated that 15% to 20% of all births worldwide are low
birth weight, representing more than 20 million births a year. Incidence
of LBW ranged from 6% to 18% across the globe with sub-Saharan
Africa accounting 13% to 15%. The goal is to achieve a 30% reduction
in the number of infants born with a weight lower than 2500 g by the
year 2025. This would translate into a 3% relative reduction per year
between 2012 and 2025 and a reduction from approximately 20 million
*

to about 14 million infants with low weight at birth2. LBW is closely
associated with fetal and perinatal mortality and Morbidity, inhibited
growth and cognitive development, and chronic diseases later in life.
At the population level, the proportion of babies with a LBW is an
indicator of a multifaceted public-health problem that includes longterm maternal malnutrition, ill health, hard work and poor health care
in pregnancy. On an individual basis, LBW is an important predictor of
newborn health and survival and is associated with higher risk of infant
and childhood mortality3.
Low birth weight constitutes as sixty to eighty percent of the infant
mortality rate in developing countries. Infant mortality due to low
birth weight is usually directly causal, stemming from other medical
complications such as preterm birth, poor maternal nutritional status,
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lack of prenatal care, maternal sickness during pregnancy, and an
unhygienic home environment4-6.
According to a large study, which was done in Madani, Sudan in 2010,
about 12.7 % of all deliveries was of low birth weight [14]. While
according to the safe motherhood survey in 1999, the prevalence of
low birth weight in Sudan was 31%7.
There are many risk factors leading to LBW i.e. multiple gestations,
mothers’ body composition during conception, maternal short stature,
maternal nutrition during pregnancy including lifestyle (substance
or drug abuse) and medical disorders during pregnancy including
hypertensive disorders were risk factors of LBW babies. Additionally,
mothers with low socio-economic status are prone to infections from
poor nutrition, thus birth weight will decrease8.Other risk factors have
been associated with LBW including maternal diseases such as maternal
anemia, chronic hypertension, renal diseases and heart diseases,
alcohol, smoking, drug use during pregnancy, parity, low maternal
education, maternal occupation, extreme maternal age, induced labor
or elective caesarean section physical, sexual and emotional abuse8-16.
In general, the lower a baby's birth weight, the greater are the risks for
complications. However, some complications of prematurity (e.g., risk
of RDS) are lessened by the stress of mild to moderate intrauterine
growth restriction. Clinical problems associated with VLBW and ELBW
include; hypothermia, hypoglycemia, fluid and electrolyte disturbances
especially in VLBW and ELBW and the disturbances include excess
extracellular fluid, hyperkalemia, hyper and hyponatremia. Other
associated complications are nutritional problems, hyperbilirubinemia,
respiratory distress and chronic lung disease. Infection also remains as
a major contributing factor to the morbidity and mortality of infants
with VLBW and ELBW 17-19,21-23,29. Necrotizing enterocolitis, anemia,
parental emotional effects and neurodevelopmental delays are also
recognized complications that may need interventions24-26.
A study in northern Tanzania (2016) Concluded that Low birth weight
is associated with adverse perinatal outcomes. Early identification
of risk factors for low birth weight through prenatal surveillance of
high-risk pregnant women may help to prevent these adverse perinatal
outcomes27. A similar study in Ethiopia (2018) Concluded that: Health
education and information on maternal nutrition, use of psychoactive
substances and providing social support during pregnancy are important
interventions to improve birth weight in Ethiopia28.
A Review article done in America by Jaima Gonzalez, Anderson
Rocha- Buelvas .(2018) looking for risk factors associated with low
birth weigh Concluded that: Most of the studies agree on the association
of sociodemographic, biological and behavioral factors. Those studies
that refer to the association of LBW with environmental risk factors are
growing in strength29.
Neonatal mortality rate of Sudan fell gradually from 46.4 deaths
per 1,000 live births in 1969 to 28.6 deaths per 1,000 live births in
201830. LBW is one of the commonest causes of neonatal morbidity
and mortality, it accounts for approximately one third of neonatal
mortality, so reducing LBW help in reducing neonatal mortality
rate, and infant mortality rate. LBW is considered as the single most
important predictor of neonates mortality, especially of deaths within
the first months of life31.
The general objective was to study pattern of low birth weight and
early outcome of neonates admitted to Neonatal Unit at Omdurman
Maternity Hospital from December 2019 to May 2020

The specific objectives were to determine pattern of low-birth-weight
babies and their sub classification as low birth weights, very low birth
weights and extremely low birth weights neonates, and to identify risk
factors that may be associated with the occurrence of different types of
low birth weights, the clinical presentation of different types of lowbirth-weight neonates, and the early complications that happen to them
within the first weeks of admission to neonatal unit.

MATERIAL AND METHODS
Study Design: This is an Observational descriptive analytical crosssectional hospital-based study.
Study Area: The study conducted in neonatal unit at Omdurman
maternity hospital in the Centre of Omdurman town. This hospital
was established in 1957, it provide services for large population in the
greater Khartoum area and different parts of Sudan. Facilities in the
hospital include, antenatal and postnatal ward, labor room, operation
room and well-established neonatal unit. which composed of three
parts, one for preterm with vacancy of 40 incubators, other for term
with vacancy of 20 beds and critical area with 16 beds, two mechanical
ventilators and three CPAPs. The neonatal unit covered by 2 units, 6
consultants, duty is covered by 4 pediatric registrars and 4 medical
officers. The hospital is considered the biggest delivery hospital in
Sudan, it is receiving about 95 deliveries daily and 32.638 per year.
Study Duration: Conducted within the period from 1rst of December
2019 to 31 of May 2020.
Study Population: All neonates with birth weight less than 2500 gm
admitted to neonatal unit of Omdurman Maternity Hospital
Inclusion Criteria: All neonates term and preterm admitted to neonatal
unit of OMH with birth weight less than 2500 gm in the determined
study period
Exclusion Criteria the following excluded:
1. Neonates with body weight equal or more than 2500
2. Neonates not admitted to neonatal unit of OMH
Sampling Techniques: All patients who fulfil inclusion criteria in
study area during study period were selected.
Since this is a cross sectional hospital-based study with simple random
sampling methods, the size of the study can be determined through the
following formula
n= (Z2 × (p×q))/e2
- n: sample size required by the study
- Z: the determined area under the normal curve by the desired
confidence interval (CI: 95%)
- P: the proportion of the main attribute of the study (the expected
prevalence of low birth weight among NICU neonates in Sudan (11%)
(29) Then, P = 0.11
- q=1-p = 1 – 0.11 = 0.89
- e=the desired precision (e=0.05)
n=

= 150.3 or 150 study participants

Research Tools: Specially designed data including classifications
according to WHO, risk factors, clinical presentations and early
outcome in first weeks were obtained from all neonates whom fulfill
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inclusion criteria in study area during study period, patient records
were used and all neonates were reweighed using an accurate baby
weighing scale. General and systemic examination were performed to
them, then followed during study period, also questionnaires data were
obtained from patient records and caregivers.
Study Variables: These are classified in the following table:
- LBW (low birth weight)
Pattern of LBW
- VLBW (very low birth weight)
(Independent variable)
- ELBW (extremely low birth weight)
Personal data regarding - Sex
neonates
- Gestational age
(Independent variable) - Duration of hospitalization since birth
- Age
- Residence
Maternal socio- Occupation
demographic factors
- Socioeconomic status
(independent variable) - Parity
- Weight
- Height
- NVD (normal vaginal delivery)
Mode of delivery
- EMCS (emergency cesarian section)
(Independent variable)
- ELCS (elective cesarian section)
- ANC (antenatal care)
- PROM (premature rupture of membranes)
- PIH (pregnancy induced hypertension)
Other factors
- DM (diabetes mellitus)
(Independent variables)
- APH (ante-partum hemorrhage)
- Malaria
- Congenital anomalies
- Hypothermia
- Hypoglycemia
- Infection
Early complications
- Jaundice
(Independent variable )
- Anemia
- Electrolytes disturbances
- NEC (necrotizing enterocolitis)
- Discharge
Outcome
- Death
(dependent variable)
- DAMA (discharged against medical advice)

Data Entry, Analysis and Presentation:
Data was entered and analyzed using SPSS version 25.0 Descriptive
statistics in term of frequency tables with percentages and graphs.
Means and standard deviations were presented with relevant graphical
representation for quantitative data.
Bi-variable analysis to determine the associations between the main
variables (risk factors and outcome) with Chi square test (for categorical
variables) and t- test (quantitative variables) statistical tests.
P value of 0.05 or less is considered statistically significant. Data
was represented after analysis in form of unit-variable tables, cross
tabulation (bi variable tables), figures and narrative illustration.
Expected Outcome: This study is expected to provide an updated
information regarding pattern of LBW risk factors complications and
early outcome The results which drawn improving, complications or death.
Ethical Considerations: Written ethical clearance and approval for
conducting this research were obtained from Sudan Medical Specialization
Board Ethical Committee. Written permissions were obtained from the
administrative authority of Maternity Hospital, Khartoum state, Sudan.
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Study data/information was used for the research purposes only. The
privacy issues were intentionally considered.

RESULTS
This study covered150 study participant LBW neonates of almost
equal gender distribution (male to female ratio of 1:1.1). Nearly half of
them 70 (46.7%) reported birth weight 1500 – 2500 gm, 63 (42%) with
weight 1000 – 1500gm, and only 17 (11.3%) reported weight less than
1000 gm as detailed in figure 1
The preterm represented more than three quarters of the participants
115 (76.7%). Nearly half of them 70 (46.7%) were moderate preterm,
37 (24.7%) late preterm and only 8 (5.3%) were classified as extreme
preterm. Nearly one quarter of them 33 (22%) were twins. The majority
of them 108 (72%) stayed in hospital for less than one week.
The most common reported presentation and early complication in
our study were respiratory distress 123 (82%), sepsis 82 (54.7%),
hypothermia (48.7%), Hyperbilirubinemia 57 (38%), hypoglycemia
56(37.3%), electrolytes disturbance 49 (32.7%) and anemia among 9
(6%). The most common isolated agent among patients with sepsis was
Klebsiella 12 (8%), Pseudomonas 3 (2%) and Staph aureus 1 (0.7%).
The most common form of electrolytes disturbance was hypocalcemia
among 48 (32%). Other complications reported were acute kidney
injury 8 (5.3%) and Hypoxic-ischemic encephalopathy (grade I) among
only 1 (0.7%) as detailed in Table 1.
Congenital anomalies were reported among only 6 (4%) such as
hydrocephalus 2 (1.2%), congenital heart disease 1 (0.7%), and Macroorchidism 1 (.07%) as detailed in Table 2
Moreover, dysmorphic features were reported among only 3 (4%) of
the study participants such as Down syndrome 1 (0.7%), Prune Belly
Syndrome 1 (0.7%) and Collodion Baby 1 (0.7%). Concerning the
early outcome (within the first two weeks, the study showed that the
mortality was 78 (52%) as detailed in Figure 2.
In regards the maternal characteristics, most of the mothers 107
(71.3%) aged 31 – 40 years with mean age 32.8 ± 3.8 years. Most of
them 144 (96%) were from residential area in Khartoum state, while
125 (83.3%) were housewives and only 7 (4.7%) did not received
any form of formal education. Moreover, one third of mothers 50
(33.3%) were thin and only 18 (12%) were overweight Nearly half of
mothers 67 (44.7%) delivered with normal vaginal delivery, and 70
(46.7%) with emergency caesarian section while only 43 (28.7%) were
Primiparous and 91 (60.6%) were multiparous. Two thirds of mother
100 (66.7%) were of low socioeconomic status. More than three
quarters 115 (76.7%) reported regular antenatal care. The study found
that 35 (23.3%) reported positive history of low birth weight. Most of
them 27 (18%) were alive and well and only 8 (5.3%) reported as early
neonatal death. Nearly half of them 67 (44.7%) reported consanguinity
between parents. The most common disorders during the pregnancy
reported in the study were Premature rupture of membrane 37 (41.6%),
followed by Pregnancy induced hypertension 26 (29.2%), Malaria 17
(19.1%), Antepartum hemorrhage 10 (11.2%), and Diabetes Mellitus 6
(6.7%) as detailed in Table 3.
In this study, cross tabulation was done to assess the association
between the degrees of low birth weight with clinical presentation and
with the early outcome using chi square statistical test. The analysis
found significant association between hypothermia with the extreme
degree of low birth weight (p < 0.001). Moreover, a significant association
was reported between hypocalcemia with the extreme degree of low birth
weight (p = 0.0026) as detailed in Table 4. Furthermore, the analysis
realized a significant association between the outcomes (mortality) with
the extreme degree of low birth weight (p < 0.001) as displayed in Table 5.
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Table 1: Distribution of the study participants according to their major clinical presentation and early complications (n = 150)
Clinical presentation and early complications
Respiratory distress

Sepsis (n = 82, 54.7%)

Hypothermia
Hyperbilirubinemia
Hypoglycemia
Hypocalcaemia
Anaemia
Others (9, 6%)
Total

Klebsiella
Pseudomonas
Staph aureus
Streptococcus
Entrococcus facialis
MRSA
Not documented *

Acute kidney Injury
Hypoxic-ischemic encephalopathy (grade I)

Frequency
123
12
3
1
1
1
1
63
73
57
56
48
12
8
1
150

Percent (%)
82.0
8.0
2.0
0.7
0.7
0.7
0.7
42.0
48.7
38.0
37.3
32.0
8.0
5.3
0.7
100

Table 2: Distribution of the study participants according to the presence of congenital abnormalities (n = 150)
Congenital abnormalities

Yes (n = 6, 4%)

No
Total

Hydrocephalus
Congenital heart disease
Cystic hygroma
Empty scrotum
Macroorchidism

Frequency
2
1
1
1
1
144
150

Percent (%)
1.2
0.7
0.7
0.7
0.7
96.0
100.0

Table 3: The distribution of the study participants according to the disorders during the pregnancy (n = 150)
Disorders during the pregnancy
Premature rupture of membrane
Pregnancy induced hypertension
Malaria
Antepartum haemorrhage
Diabetes Mellitus
Oligohydramnios
Anhydramnios
Yes
(n = 89, 59.3%)
Urinary tract infection
Chorioamnionitis
Other
Hepatitis B virus
(n = 13, 8.7%)
Polyhydramnios
Abruptio placentae
Asthma
Cord prolapse
No

Frequency
37
26
17
10
6
5
2
2
2
2
1
1
1
1
61

Percent (%)
41.6
29.2
19.1
11.2
6.7
5.6
2.2
2.2
2.2
2.2
1.1
1.1
1.1
1.1
40.7

*Note: some study participants reported more than one disorder(s). therefore; the total of the table above may aprrear highier that expected
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Table 4: Relationship between the different types of low birth weight with the clinical presentation (n = 150)

Clinical presentation

Respiratory distress
Sepsis
Hypothermia
Hyperbilirubinemia
Hypoglycemia
Electrolyte disturbance
Anaemia

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Low BW
< 2,500 – > 1,500
(n = 70)
Freq.
%
55
78.6
15
21.4
33
47.1
37
52.9
20
28.6
50
71.4
24
34.3
46
65.7
23
32.9
47
67.1
9
12.9
61
87.1
3
4.3
67
95.7

Degree of low birth weight (grams)
Very low BW
Extreme low BW
1,000 – 1,500
< 1,000 (n = 17)
(n = 63)
Freq.
%
Freq.
%
51
81.0
17
100.0
12
19.0
0
0.0
41
65.1
8
47.1
22
34.9
9
52.9
38
60.3
15
88.2
25
39.7
2
11.8
27
42.9
6
35.3
36
57.1
11
64.7
25
39.7
8
47.1
38
60.3
9
52.9
9
14.3
8
47.1
54
85.7
9
52.9
8
12.7
1
5.9
55
87.3
16
94.1

Total
(n = 150)
Freq.
123
27
82
68
73
77
57
93
56
94
26
124
12
138

%
82.0
18.0
54.7
45.3
48.7
51.3
38.0
62.0
37.3
62.7
17.3
82.7
8.0
92.0

P value

0.3349
0.0929
< 0.001
0.5788
0.4878
0.0026
0.1915

Table 5: Relationship between the different types of low birth weight with the outcome with the first two weeks (n = 150)
Outcome with the first two
weeks
Discharge
Death

Low BW
< 2,500 – > 1,500
(n = 70)
Freq.
%
49
70.0
21
30.0

Degree of low birth weight (grams)
Very low BW
Extreme low BW
1,000 – 1,500
< 1,000
(n = 63)
(n = 17)
Freq.
%
Freq.
%
23
36.5
0
0.0
40
63.5
17
100.0

Total
(n = 150)
Freq.
72
78

%
48.0
52.0

P value

< 0.001

DISCUSSION
This study reported that nearly half of the patients 70 (46.7%) reported
birth weight of 1500-2500 gm, 63 (42%) with weight 1000 – 1500gm,
and only 17 (11.3%) reported weight less than 1000 gm. Similarly, in
Saudi Arabia, Faisal O. et al reported that extremely low-birthweight
(ELBW) neonates (<1000 g) comprised 11%32. In India, NASKAR
N et al found that mortality was higher among males (20.43%) than
females (12.9%) with low birth weight33. Furthermore, in Saudi Arabia,
Al Hazzani F et al found that Seventy-six (40.9%) were male34.

Figure 1: Classification of the LBW in the study group

In the study the preterm represented more than three quarters of
the participants 115 (76.7%). Nearly half of them 70 (46.7%) were
moderate preterm, 37 (24.7%) near term and only 8 (5.3%) were
classified as extreme preterm babies. In similar context, in Sudan, Omer
A M Saeed et al reported that one of the main risk factors for lowbirth-weight babies was the gestational age30. Moreover, in Tanzania,
Modesta Mitao et al reported that LBW neonates had increased risk of
being delivered preterm27. Furthermore, in Ethiopia, Bililigin N et al
stated that preterm birth is one of the common risk factors for low birth
weight28. So, many studies showed a consensus that prematurity was
the most important risk factors for LBW.
In this study most of the participants; 108 (72%) stayed in hospital
for less than one week. A study by Rawlings et al from United States
found that neonatal duration of hospital stay correlated with both birth
weight and gestational age in positively correlated44. Non-survivors
spent more time in hospital in Scotland (26.2 days) and Finland (23.8
days) compared to other countries35.

Figure 2: Distribution of the study participants according to their
outcome within the first two weeks (n = 150)
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The study found that the most common reported presentation and early
complications were respiratory distress 123 (82%), sepsis 82 (54.7%),
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hypothermia (48.7%), Hyperbilirubinemia 57 (38%), hypoglycemia
56(37.3%), and anaemia among 9 (6%). Similarly, in Tanzania,
Modesta Mitao et al reported that LBW infants had increased risk
of neonatal jaundice27. Moreover, in India, NASKAR N et al found
that risk factors associated with birth of VLBW babies were Jaundice
(43.31%), apnea (26.34%), birth asphyxia (20.43%), RDS (19.89%)
and sepsis (18.82%) were found to be significant morbidities33.
This study reported that the most common isolated agent among
patients with sepsis was Klebsiella 12 (8%), Pseudomonas 3 (2%) and
Staph aureus 1 (0.7%). In Germany, Piening BC et al reported that the
8 most frequently identified organisms can cause sepsis among LBW
babies were Klebsiella spp., coagulase negative Stahylococci (Co. N.
S.), S. aureus, E. coli, Enterobacter spp., Enterococcus spp., C. albicans,
Serratia spp36. While in United States, Hornik CP et al added that other
gram-negative rods (66.6%), and Pseudomonas sp. (35.0%)37. Other
complications reported in this study were acute kidney injury 8 (5.3%).
Similarly, in Lithuania, Garunkštienė R et al stated that Acute kidney
injury is associated with mortality of very low birth weight infants and
reduces their survival regardless of other factors38.
Concerning the early outcome (within the first two weeks, the study
showed that the mortality was 78 (52%). Similarly, in Tanzania,
Modesta Mitao et al reported that LBW infants had increased risk of
early neonatal death (RR 3.5; 95% CI2.6–4.6)27. Moreover, in Saudi
Arabia, Al Hazzani F et al found that (82.8%) of LBW babies survived
to discharge34. Furthermore, in Egypt, Mansour E etal stated that
LBW babies also had increased risk of neonatal jaundice at 1 month,
an increased risk of growth retardation and a much higher risk of
mortality28.
In regards the maternal characteristics, this study reported that the
majority of mothers 107 (71.3%) aged 31 – 40 years with mean age
32.8 ± 3.8 years. In similar context, in Ethiopia, Bililigin N et al
stated that the maternal age is one of the common risk factors for low
birth weight31. Moreover, in Iran, Chaman R, et al, stated that there
was also a reverse association between maternal age and LBW42. One
third of mothers 50 (33.3%) were thin and only 18 (12%) were obese.
Likewise, in Tanzania, Modesta Mitao et al reported that the maternal
underweight and obesity were significantly associated with delivery of
low-birth-weight neonates30. Also, in Ethiopia, Bililigin N et al stated
that the maternal weight and stature is among common risk factors for
low birth weight31.
The study found that only 43 (28.7%) were Primiprous and 91 (60.6%)
were multiparous. Likewise, in Ethiopia, Bililigin N et al stated that the
parity is among common risk factors for low birth weight28. Moreover,
in India, NASKAR N et al found that one of risk factors associated with
birth of VLBW babies was primiparity33. So, many studies concluded
that Nulliparity was associated with a significantly increased unadjusted
risk of LBW/SGA birth, whereas grand multiparity and great grand
multiparity were not associated with increased risk of pregnancy
outcomes39.
This study showed that more than three quarters 115 (76.7%) reported
regular antenatal care. On contrary, in Sudan, Omer A M Saeed et al
reported that Adequacy of antenatal care (ANC) visits, was found to be
statistically not significant risk factors29. Moreover, in similar context,
in Ethiopia, Bililigin N et al stated that the irregular antenatal care
visits are among the common risk factors for low birth weight31.
The study found that the most common disorders reported during the
pregnancy were Premature rupture of membrane 37 (41.6%), followed
by pregnancy induced hypertension 26 (29.2%), Malaria 17 (19.1%),

Antepartum hemorrhage 10 (11.2%), and Diabetes Mellitus 6 (6.7%).
In similar context, in Sudan, Omer A M Saeed et al reported that one
of the main risk factors for low-birth-weight babies were the presence
of hypertension, renal disease, bleeding during pregnancy and presence
of moderate or severe anemia30. On contrary, they reported that
diabetes during pregnancy was found to be statistically not significant
risk factors30. Moreover, in Tanzania, Modesta , Mitao et al reported
that pre-eclampsia, eclampsia, maternal anemia and PROM were
significantly associated with delivery of low-birth-weight neonates27.
Comparable maternal factors were also found in studies in India and
Iran33,40.
In this study, the analysis found significant association between
hypothermia with the extreme degree of low birth weight (p < 0.001).
Similarly, Miller SS et al agreed that hypothermia by WHO criteria is
prevalent in VLBW infants and is associated with IVH and mortality.
Use of WHO criteria could guide the need for quality improvement
projects targeted toward the most vulnerable infants41. Moreover, in
the study, a significant association was reported between hypocalcemia
with the extreme degree of low birth weight (p = 0.0026). These
findings were explained by Vuralli D et al by the fact that hypocalcemia
generally presents within the first 72 h of life of LBW baby42.
Furthermore, the analysis realized a significant association between the
outcomes (mortality) with the extreme degree of low birth weight (p <
0.001). Lower rate were documented in China, Lin HJ et al The overall
mortality rate at discharge was 50.0%. While in developed countries
– such as Germany, Jeschke E et al stated that (10.9%) died within
180 days among extreme low birth weight babies43.
This study had some limitations. The relatively limited number of
study geographical areas (150 study participants from Omdurman
maternity hospital in Khartoum state only) may affect negatively
the probability of finding significant association regarding the other
factors and presentations addressed in the study with the degrees of low
birthweight in Sudan.

CONCLUSIONS
This study aimed to study pattern of low birth weight and early
outcome of neonates admitted at neonatal unit of Omdurman
Maternity Hospital from December 2019 to May 2020 and covered
150 neonates nearly half of them were LBW followed by those with
VLBW and the least one were ELBW (11%). The most common
LBW risk factors identified were prematurity and high-risk
pregnancies such as PROM and PIH. The most common identified
clinical presentation and complications were respiratory distress
followed by sepsis, hypothermia and electrolyte disturbances
mainly hypocalcemia (especially in ELBW). Vast majority of
mothers were on regular antenatal care with nearly half of
them had average weight while those who were thin comprised
(33.3%). Two third (62%) of LBW neonates born to families of
low socioeconomic status. Concerning the early outcome (within
the first two weeks, the study showed that the mortality was (52%).

RECOMMENDATIONS
1. To ensure that our newborn units / intensive care units are fully
prepared with the necessary relevant resources/equipment, in a
manner that provide respiratory support, oxygen therapy with
adequate training for the medical team concerned in Sudanese
public hospitals.
2. More efforts should be done to reduce their occurrence of nosocomial
infection for the vulnerable LBW neonates.
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3. Early identification of risk factors for low birth weight through
prenatal surveillance of high-risk pregnant women may help to
prevent the adverse perinatal outcomes in Sudan as many of the
risk factors are modifiable According to our evidence in this study
4. Early detection of long-term complications by visual and hearing
assessment on discharge with regular follow-up and regular
neurological assessment especially for extreme low birth weight are
important
5. Studies are required in the future to look for long term complications.
________________________________________________________
Authorship Contribution: All authors share equal effort contribution
towards (1) substantial contributions to conception and design,
acquisition, analysis and interpretation of data; (2) drafting the article
and revising it critically for important intellectual content; and (3) final
approval of the manuscript version to be published. Yes.
Potential Conflict of Interest: None.
Competing Interest: None.
Acceptance Date: 02 February 2022

REFERENCES
1.

2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

830

Lawn JE, Gravett MG, Nunes TM, et al. Global report on preterm
birth and stillbirth (1 of 7): definitions, description of the burden
and opportunities to improve data. BMC Pregnancy Childbirth
2021;10(1): 2393-10.
WHO Global Nutrition Targets 2025: Low birth weight policy
brief - World Health Organization 2014.
Stevens-Simon C, Orleans M. Low-birthweight prevention
programs: the enigma of failure. Birth 1999;26(3):184-91.
Liu L, Oza S, Hogan D. Global, regional, and national causes
of child mortality in 2000-13, with projections to inform
post-2015 priorities: an updated systematic analysis. Lancet
2015;385(9966):430-40.
Endeshaw G, Berhan Y. Perinatal Outcome in Women with
Hypertensive Disorders of Pregnancy: A Retrospective Cohort
Study. Curr Pediatr Rev 2020;16(1):71-8.
Expectancy WL. Low birth weight in Ethiopia USA.
World Health Organization & United Nations Children's Fund
(UNICEF). (2004). Low birthweight : country, regional and global
estimates. World Health Organization.
World Health Organization and UNICEF Low birth weight: country,
regional and global estimates, New York WHO, Geneva (2013).
Belbasis L, Savvidou MD, Kanu C, et al. Birth weight in relation
to health and disease in later life: an umbrella review of systematic
reviews and meta-analyses. BMC Med 2016;14(1):147.
DC Dutta. A text book of obstetrics (7th ed.), Chintamoni Das
Lane, London (2011).
Coutinho PR, Cecatti JG, Surita FG, et al. Perinatal outcomes
associated with low birth weight in a historical cohort. Reprod
Health 2011;8:18.
Demelash H, Motbainor A, Nigatu D, et al. Risk factors for low
birth weight in Bale zone hospitals, South-East Ethiopia : a casecontrol study. BMC Pregnancy Childbirth 2015;15:264.
Kayode GA, Amoakoh-Coleman M, Agyepong IA, et al.
Contextual risk factors for low birth weight: a multilevel analysis.
PLoS One 2014;9(10):e109333.
Mmbaga BT, Lie RT, Olomi R, et al. Cause-specific neonatal
mortality in a neonatal care unit in Northern Tanzania: a registrybased cohort study. BMC Pediatr 2012; 12:116.

15. Feresu SA, Harlow SD, Woelk GB. Risk Factors for Low
Birthweight in Zimbabwean Women: A Secondary Data Analysis.
PLoS One 2015;10(6):e0129705.
16. Jammeh A, Sundby J. Vangen S. Maternal and obstetric risk
factors for low birth weight and preterm birth in rural Gambia: a
hospital-based study of 1579 deliveries. Open J Obstet Gynecol
2011;1(3):94-103.
17. McCall EM, Alderdice FA, Halliday HL, et al. Interventions to
prevent hypothermia at birth in preterm and/or low birthweight
infants. Cochrane Database Syst Rev 2008; (1):CD004210.
18. Rozance PJ. Update on neonatal hypoglycemia. Curr Opin
Endocrinol Diabetes Obes 2014;21(1):45-50.
19. Kim SM, Lee EY, Chen J, et al. Improved care and growth
outcomes by using hybrid humidified incubators in very preterm
infants. Pediatrics 2010;125(1):e137-45.
20. Moll M, Goelz R, Naegele T, et al. Are recommended phototherapy
thresholds safe enough for extremely low birth weight (ELBW)
infants? A report on 2 ELBW infants with kernicterus despite only
moderate hyperbilirubinemia. Neonatology 2011;99(2): 90-4.
21. Corpeleijn WE, Kouwenhoven SM, van Goudoever JB. Optimal
growth of preterm infants. World Rev Nutr Diet 2013;106:149-55.
22. Lopez E, Gascoin G, Flamant C, et al. French Young Neonatologist
Club. Exogenous surfactant therapy in 2013: what is next? Who,
when and how should we treat newborn infants in the future?
BMC Pediatr 2013;13:165.
23. Dritsakou K, Liosis G, Gioni M, et al. CRP levels in extremely
low birth weight (ELBW) septic infants. J Matern Fetal Neonatal
Med 2015;28(2):237-9.
24. Cristofalo EA, Schanler RJ, Blanco CL, et al. Randomized trial of
exclusive human milk versus preterm formula diets in extremely
premature infants. J Pediatr 2013; 163(6):1592-5.
25. Downard CD, Renaud E, St Peter SD, et al. Treatment of
necrotizing enterocolitis: an American Pediatric Surgical
Association Outcomes and Clinical Trials Committee systematic
review. J Pediatr Surg 2012;47(11):2111-22.
26. Whyte R, Kirpalani H. Low versus high haemoglobin concentration
threshold for blood transfusion for preventing morbidity and
mortality in very low birth weight infants. Cochrane Database
Syst Rev 2011;11:CD000512.
27. Mitao M, Philemon R, Obure J, et al. Risk factors and adverse
perinatal outcome associated with low birth weight in Northern
Tanzania.- : a registry-based retrospective cohort study. Asian
Pacific J Rep 2016; 5(1):75-9.
28. Bililign N, Legesse M, Akibu M. A Review of Low Birth Weight
in Ethiopia: Socio-Demographic and Obstetric Risk Factors. Glob
J Res Rev 2018;5(1):4.
29. Jaima Gonzalez, Anderson Rocha- Buelvas. Risk factors
associated with low birth weight in the Americas: literature review
Revista de la Facultad de Medicina. 2018; 66(2):255
30. Saeed OA, Ahmed HA, Ibrahim AM, et al. Risk factors of low
birth weight at three hospitals in Khartoum State, Sudan. Sudan J
Paediatr 2014;14(2):22-8.
31. Mansour E, Eissa AN, Nofal LM, et al. Morbidity and mortality
of low-birth-weight infants in Egypt. East Mediterr Health J
2005;11(4):723-31.
32. Al-Qurashi FO, Yousef AA, Awary BH. Epidemiological aspects
of prematurity in the Eastern region of Saudi Arabia. Saudi Med
J 2016;37(4):414-9.
33. Naskar N, Swain A, Das KD, et al. Maternal Risk Factors,
Complications and Outcome of Very Low Birth Weight Babies:
Prospective Cohort Study from a Tertiary Care Centre in Odisha.
J Neonatal Biol 2014;3:142.

Bahrain Medical Bulletin, Vol. 44, No. 1, March 2022

34. Al Hazzani F, Al-Alaiyan S, Hassanein J. Short-term outcome of
very low-birth-weight infants in a tertiary care hospital in Saudi
Arabia. Ann Saudi Med 2011; 31(6):581-5.
35. Rawlings JS, Smith FR, Garcia J. Expected duration of hospital
stay of low-birth-weight infants: graphic depiction in relation to
birth weight and gestational age. J Pediatr 1993;123(2):307-9.
36. Piening BC, Geffers C, Gastmeier P, et al. Pathogen-specific
mortality in very low birth weight infants with primary bloodstream
infection. PLoS ONE 2017;12(6): e0180134.
37. Hornik CP, Fort P, Clark RH, et al. Early and late onset sepsis
in very-low-birth-weight infants from a large group of neonatal
intensive care units. Early Hum Dev. 2012;88(2):S69-74.
38. Garunkštienė R, Vaitkevičienė R, Paulavičienė I, et al. Acute
kidney injury in an extremely low birth weight infant with
nephrolithiasis: a case report. Acta Med Litu 2018;25(3):166-72.

39. Shah PS. Knowledge Synthesis Group on Determinants of
LBW/PT births. Parity and low birth weight and preterm birth: a
systematic review and meta-analyses. Acta Obstet Gynecol Scand
2010;89(7):862-75.
40. Chaman R, Amiri M, Raei M, et al. Low birth weight and its related
risk factors in northeast iran. Iran J Pediatr 2013;23(6):701-4.
41. Miller SS, Lee HC, Gould JB. Hypothermia in very low birth
weight infants: distribution, risk factors and outcomes. J Perinatol
2011;31(1):S49-S56.
42. Vuralli D. Clinical Approach to Hypocalcemia in Newborn Period
and Infancy: Who Should Be Treated? Int J Pediatr 2019;4318075.
43. Jeschke E, Biermann A, Günster C, et al. Mortality and Major
Morbidity of Very-Low-Birth-Weight Infants in Germany 20082012: A Report Based on Administrative Data. Front Pediatr
2016;4:23.

831

