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Abstract 
Objective: To determine the morbidity and mortality patterns of patients admitted into the Special Care Baby 
Unit (SCBU) of district hospital. 
Study Design:  Retrospective study. 
Place and Duration:  From 2011 to 2013 at East Sussex Healthcare NHS Trust 
Methodology: One hundred and five women and neonates record with gestational age ≥37 weeks admitted 
into the Special baby unit of the Conquest and Eastbourne hospital. 
Main outcome measures: Neonatal outcome encompassing ethnicity , age of women, antenatal and 
intrapartum risk factors, mode and timing of delivery, Apgar score , reasons for admission ,outcome and 
length of stay and readmissions. 
Results: Admissions were related to pregnancy and delivery complications like smoking 35%, associated 
medical problems 27%, prelabour rupture of membrane >24hrs 11.4% ,BMI >30 was 8.5%, small for dates 
8.5%, vaginal bleeding in early pregnancy 5.7%, babies above 95 centile 4.7%, pre-eclampsia 3.8%, 
cardiotocographic abnormality (CTG) 46.6%, caesarean deliveries 46% and 54% vaginal. Birth of the first 
child born was associated with increased likelihood for admission (45%). The leading contributors to SCBU 
admission were hypoxia 40.9%, respiratory complications 31.4% and neonatal sepsis 29.5% .In 21% 
neonates Apgar score were less than 7 at 5 mins. Nearly one third of babies were admitted for 24-48 hours. 
85% had good outcome. 13% had readmissions.  
Conclusion: Term infant’s admissions are major contributors to workload.  Neonatal admissions can be 
reduced through enhancement of good antenatal and delivery care 
Keyword: Adverse maternal and neonatal outcomes, Intrapartum interventions, Obstetric risk factors, SCBU. 
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Introduction 
SCBUs were an established part of hospitals in the 
developed world by the 1970s.1 The development of 
special care baby unit has reduced mortality and 
improved long-term outcomes of sick new-borns. The 
number of SCBUs and neonatologists has risen 
dramatically in the past 30 years.2 Approximately 10% 

of all babies born require admission to the neonatal unit 
.3 The SCBU admission rate for term babies in the UK 
was 6% in 2011.4 The admission of term babies to 
SCBU are major contributors to workload. At birth all 
neonates have immature immune system. Full-term 
neonates are less susceptible to adverse birth 
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outcomes compared to preterm as they usually have a 
more mature immune system with additional protection 
by passive immunity from trans placental transfer of 
antibodies which enhance their ability to survive. 5 The 
majority of full-term neonates require special care as a 
result of intrapartum complications, infections, birth 
asphyxia as well as sub-optimal obstetric care.6,7,8 
Many studies have shown that full-term neonates in 
SCBU are at increased risk of adverse short and long-
term outcomes including high rates of  
rehospitalisation.7,9,10 
Mothers of full-term infants admitted into SCBU are 
also likely to face emotional trauma and anxiety 
compared with mothers of preterm and low birth weight 
infants who are more likely to accept the need for 
special care for their babies.11 
There are many factors that can place a neonate at 
high risk and increase chance of admission to neonatal 
care unit .These factors are either related to the 
maternal age, parity, low educational level, poor 
socioeconomic status, smoking, associated medical 
disorder or complications related to pregnancy and 
delivery like vaginal bleeding, multiple gestation, 
preeclampsia, premature rupture of membrane, 
inadequate antenatal care and poor weight gain during 
pregnancy, while the delivery factors including forceps 
delivery, caesarean section and breech presentation. 
The knowledge of the factors associated with the 
admission of neonates into SCBU would be helpful for 
their proper management. This retrospective study was 
set out to determine the morbidity and mortality 
patterns of patients admitted into the SCBU of district 
hospital .Maternal and neonate admissions were 
audited to identify potentially avoidable admissions and 
common avoidable factors to facilitate improved 
services and better outcomes for such neonates. 

Methodology 
A retrospective analysis of women and of new-borns 
with gestational age ≥37 weeks admitted into the 
Special baby unit of the Conquest and Eastbourne 
hospital. Ethic approval was not required as this study 
looked at routinely collected data, retrospectively. 
The retrospective data were collected from medical 
records of full term neonates and mothers on ethnicity, 
age, antenatal and intrapartum risk factors  and 
postnatal management including delivery mode and 
time, complications, Apgar score ,diagnosis, treatment, 
outcome, length of stay and readmissions . Maternal 
and obstetric factors were reviewed to identify potential 
predictors of admission to the Special care baby unit. 

Results 
A total of 105 women with neonates were reviewed. 
92% of the mothers were Caucasian, 4% Black, 2% 
Bangladeshi and 2% Caribbean. The  majority of the 
mothers(67%) were  between the ages of 20-35 year, 
18% were of ages 36-40 yrs. 11% were 16-19 yrs. and 
4% were of age greater than 40 yrs. Majority of the 
mothers were prim parous(45%) while 3.8% were 
grand multiparous . 86% of the mothers had  antenatal 
and 75% intrapartum risk factor . The most common 
antenatal risk factor was smoking 35 %(37). The 
second common cause was associated medical 
problems 27%(29).The other risk factors were 
prelabour rupture of membrane >24hrs 11.4% (12) 
,BMI >30 was 8.5%(9), small for dates 8.5%(9), vaginal 
bleeding in early pregnancy 5.7%(6), diabetes 4.7%(5) 
,babies above 95 centile 4.7%(5), pre-eclampsia 
3.8%(4), drug abuse 3.8%(4),in vitro fertilization (IVF) 
1.9%(2), placenta previa1.9%(2). Intrapartum risks 
were present in 75% of women .The leading risk was 
cardiotocographic abnormality (CTG) 46.6 %( 49), of 
which 28.5 %( 30) were suspicious and 18.1 %( 19) 
were pathological trace. The findings were confirmed 
by fetal blood sampling in 22%(11) of the cases .The 
other risks were prolonged labour 13.3%(14), abruption 
7.6%(8), shoulder dystocia 4.7%(5), fever >38 2.8%(3). 
54 % (57) babies delivered vaginally and 46 %( 48) 
delivered by caesarean section. Labour was induced in 
33% (35), 19 delivered by emergency caesarean 
section, 10 by instrument (5 forceps and kiwi 5) and 6 
delivered spontaneously. Out of vaginal deliveries, 54 
%( 31) babies were spontaneously born and 46 %( 26) 
by instrument. The majority of instrumental deliveries 
were by kiwi 62% .35% babies were delivered by 
Neville Barnes forceps and 3% delivered by wriggly. 
77% (37) babies were delivered by emergency 
caesarean delivery, whereas 23 %( 11) were delivered 
by elective caesarean section. Emergency caesarean 
delivery was significantly associated with admission to 
the special care unit. Majority of the emergency 
caesarean section (61%) were grade 2. Babies 
delivered by grade 1 caesarean section were 16%. Out 
of elective 4% were grade 3 and 19% were grade 4. 
Majority (54%) of the deliveries were during the day 
and 46% were during the night. The common causes of 
admissions to SCBU seen from the study were hypoxia 
40.9 %(43), respiratory complications 31.4 %( 33) and 
neonatal sepsis 29.5% (31). The other reasons for 
admissions were congenital abnormalities 15.2%(16), 
low birth weight 13.3%(14), hypoglycaemia 13.3%(14), 
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neonatal jaundice 4.7%(5), hypothermia 3.8% (4) and 
injury 0.95%(1). Half of the babies were admitted to 
special care with more than one reason (53%, 
56).Nearly one fourth of the babies had Apgar score at 
1 min of 0 to 3(24.7%, 26). Apgar score 4 to 6 was in 
29.5% (31) and 7 to10 in 45.7% (48). Apgar score at 5 
min was  0 to 3 in 2.8%(3), 4 to 6 in 18%(19) and 7 
to10 is 73% (77). The Apgar score in 5.7% cases (6) 
were not documented.14% (15)neonates were admitted 
for observation for less than 4 hrs. Majority (31%, 33) 
stayed in SCBU for 24 to 48hrs. 26 %( 27) stayed for 
more than 48 hrs to 72 hrs, and 29 %( 30) were 
admitted for more than a week. External transfer was 
done in 7 (6.6) cases, mainly for surgery. 13. %( 14) 
neonates were readmitted to SCBU. 29% (4) were 
readmitted within a week. Half (50%, 7) of these 
neonates were readmitted at 2 to 3 weeks.  21% (3) 
were readmitted after a month. Out of 105 babies, 3 
(2.8%) babies died, 3(2.8%) had disability and 9 (8.5%) 
were under surveillance. All the babies that died had 
congenital abnormalities. 85 %( 90) neonates had good 
outcome. 

Discussion 
This study has highlighted the potential impact of 
maternal health on adverse neonatal outcomes as 86% 
of the mothers had antenatal and 75% intrapartum risk 
factor .The findings of hypoxia, respiratory 
complications and early-onset sepsis.12 are consistent 
with several studies that have established these 
conditions as leading causes of SCBU admission and 
risk factors for early neonatal deaths. 13-16 
Apgar score is required for diagnosis of birth asphyxia. 
However, studies have shown that low five-minute 
Apgar scores (<7) have good correlation with birth 
asphyxia and are associated with several adverse 
outcomes. Many recent studies in term babies have 
found a strong association between low Apgar score 
and malformations .12,16,17,18,19,20  In this study 21% had 
an Apgar score of less than 7 at 5 mins. Maternal age 
primiparity, smoking, intrapartum complications and 
being born at night, were significant risk factors for 
Apgar below 7 at 5 minutes.  
Elective caesarean delivery was significantly 
associated with admission to the special care unit for 
respiratory complications ( 8 out of 11)as observed in 
other studies.21.22 It was also not surprising  babies 
requiring SCBU admission with emergency caesarean 
delivery. 
World Health Organization (WHO) stated that 
malformed neonates were major causes of neonatal 

morbidity and mortality.23 Congenital malformations 
were an important contributor to neonatal mortality in 
our study and comparable with other studies in 
literature.24-29 Consanguineous marriage, extreme 
maternal age (over 40 years or very young mothers), 
smoking, IVF and chronic maternal disease were all 
factors associated with a higher incidence of congenital 
anomalies, though the consanguinity rate in this study 
was not known. 
The new born period is a vulnerable time as 
physiological adjustments are needed by the neonates.  
It was observed that majority of the neonate were 
admitted within 24 hours of birth.  Therefore, skilled 
personnel presence at delivery would decrease the 
morbidity and mortality that could arise from severe 
asphyxia, respiratory complications and congenital 
anomaly. 
The high rate of hypoxia indicates deficiencies in the 
antenatal care and intrapartum management Therefore 
priority need to be given to strengthening obstetric 
care. It indicates the need to adequately train the 
trainees, proper intrapartum monitoring, the correct 
mode of delivery and the availability of trained 
personnel. These actions would identify and reduce the 
risks. Good quality of care requires appropriate use of 
effective clinical and non-clinical interventions.   
Strength: The data was obtained from two different 
hospitals. 
Interpretation: The study was done in the most 
deprived area, where one in 5 mothers smoke in 
pregnancy. It was not surprising that most common 
antenatal risk factor was smoking 35%. Women who 
smoke during pregnancy are at increased risk of 
obstetric complications and of fetal compromise during 
labour, leading to increased rates of operative delivery 
30,31 which has been observed in this study as well. 
Mothers of new-borns admitted into SCBU were 
significantly primiparous (45%) whereas multiparas 
were 3.8%, indicating that first child is at higher risk for 
admission to SCBU. This result is comparable with a 
retrospective cohort study in Nigeria5 where 52.6%of 
the mothers were primiparous while 3.6% were 
multiparous .Our result were different from the finding 
of the a population-based study in Australia32, in which 
the overall rate of admission of term babies was 8.9 
percent for primiparas and 6.3 percent for multiparas 
but that study was done in a low risk women.  
Hypoxia nearly 41%, respiratory complications 31% 
and neonatal sepsis 30% were the leading causes of 
admission. The other reasons for admissions were 
congenital abnormalities, low birth weight, 
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hypoglycaemia, neonatal jaundice, hypothermia and 
injury to the neonate. The congenital abnormality 
(15.2%) was the commonest cause of non-preventable 
conditions.  In a study in Birmingham on 109 full term 
neonates4 causes of admission were respiratory 
distress (50), hypoglycaemia (12), hypothermia (6), 
malformations (11) and poor condition at birth (19). Our 
study showed respiratory distress (33), hypoglycaemia 
(14), hypothermia (4) and malformations 16). The 
results are comparable. In a study done by Baba 
Usman Ahmadu et al 25 neonatal sepsis and severe 
perinatal asphyxia were the leading causes of 
morbidity. In the same study congenital anomaly was 
found to be important morbidity associated with 
neonatal death which was seen in our study as well. In 
a two year study of neonates admitted to a Singapore 
neonatal intensive care unit7 the main reasons for 
admissions were respiratory disorders (61.3%), 
congenital anomalies (15.3%) and asphyxia 
neonatorum (11.7%). It is obvious from these studies 
that birth asphyxia and sepsis are among the leading 
cause of neonatal admission, which are largely 
consistent with the global pattern of neonatal 
mortality.5,33 
In an audit done by A Ram Mohan et al3 55% of babies 
stayed 3 to 5 days in SCBU. Readmissions were 
needed in 4 cases. External transfer was done in 8% 
(9) cases 70% of the mothers were without any 
obstetric or medical risk factors.  In our study 86% of 
the mothers had antenatal and 75% intrapartum risk 
factor and 57% babies stayed in from 1 to 3 days in 
SCBU. External transfer was done in 6% (7) cases and 
13 %(14) neonates were readmitted to SCBU and the 
reason for readmission was mainly jaundice and 
infection. 
SCBU admission of neonates comprised of 3% of birth 
in our trust whereas in a study done in Singapore7 it 
was 1.8% and in an Australia 21 was 10.6%. 

Limitation: This work was conducted in the trust ,which provided 
services to the most deprived area  of all the counties in the South 
East of England , therefore there is the need to be cautious in 
generalizing the data of this study. It was a retrospective study 
which lacks individual current information. The study predominantly 
involved the Caucasian, so unaware if the outcome equally applies 
to other ethnicity. We also were unaware of the outcome of the 
neonates under surveillance. 

Conclusion 
The majority of full-term neonates require special care 
as a result of intrapartum complications, infections, 
birth asphyxia. The causes of neonatal morbidity and 

mortality are similar to those reported from other 
studies. The morbidity profile observed is attributable to 
preventable causes. They could be prevented through 
effective antenatal care, supervised delivery and 
appropriate care.  
Term neonates’ admissions account for a significant 
proportion of the workload in neonatal units. Reducing 
the admissions would reduce cost. Post-partum 
admission of a healthy full-term neonate to the SCBU is 
a serious matter, and warrants further investigation. 
Greater attention needs to be paid to long-term 
outcomes of term SCBU admissions. Quality 
improvement projects need to focus on the areas to 
reduce unnecessary admissions. Improved quality of 
care can be achieved through drills and audit. 
Addressing the nearly missed events would also 
improve the outcome.  
In this study the percentage of survivors in SCBU 
though encouraging could be further improved by 
adequate treatment and timely intervention. 

Acknowledgements: We would like to thank the audit department 
of East Sussex hospital trust for the support. 

References 
1. Richard C. Lussky, Raul F. Cifuentes, and Ashajyothi M. 

Siddappa. A History of Neonatal Medicine—Past 
Accomplishments, Lessons Learned, and Future 
Challenges: Part II—The 1990s, the New Millennium, 
Future Challenges. The Journal of Pediatric 
Pharmacology and Therapeutics: July 2005;10(3):143-
158. 

2. Goodman DC, Fisher ES, Little GA, Stukel TA, Chang 
CHEff .The uneven landscape of newborn intensive care 
services: variation in the neonatology workforces. Clin 
Pract. 2001; 4(4):143-9 

3. A Ram Mohan, N Chawda, I Misra PF.49 Term 
Admissions to the Neonatal Unit; Are They Avoidable? 
Arch Dis Child Fetal Neonatal Ed 2013;98:A17-A18 
doi:10.1136/archdischild-2013-303966.058)   

4. N Lofitou, M Macken, S Dhuwalia, P Satodia PO-0633 
Unexpected Term Gestation Newborn Admissions To 
The Neonatal Unit – Can We Reduce It? Arch Dis Child 
2014;99:A461 doi:10.1136/archdischild-2014-
307384.1275 

5. Bolajoko O. Olusanya Full-term newborns with normal 
birth weight requiring special care in a resource-
constrained setting, Pan African Medical Journal, 
Published: 29/05/2013. 
doi:10.11604/pamj.2013.15.36.576 

6. Rohininath T, O'Connell LA, Sheehan K, et al. Workload 
and short-term outcome of babies weighing 2,500 grams 
or more at birth admitted to the paediatric unit of the 
Rotunda Hospital. J Matern Fetal Neonatal Med. 
2005;17(2):139-143. 

7. Lian WB, Yeo CL, Ho LY. Two-year outcome of normal-
birth-weight infants admitted to a Singapore neonatal 
intensive care unit. Ann Acad Med Singapore. 
2002;31(2):199-205.  



Maternal and Fetal Determinants of Morbidities in Term Neonates Admitted to SCBU  

JSOGP 2016, Vol.6, No.1 33 

8. Enweronu-Laryea CC, Nkyekyer K, Rodrigues OP. The 
impact of improved neonatal intensive care facilities on 
referral pattern and outcome at a teaching hospital in 
Ghana. J Perinatol. 2008;28(8):561-565. 

9. Ludman L, Lansdown R, Spitz L. Factors associated with 
developmental progress of full term neonates who 
required intensive care. Arch Dis Child. 1989;64(3):333-
337. 

10. Schiariti V, Klassen AF, Houbé JS, et al. Perinatal 
characteristics and parents' perspective of health status 
of NICU graduates born at term. J Perinatol. 
2008;28(5):368-376) 

11. Wigert H, Johansson R, Berg M, et al. Mothers' 
experiences of having their newborn child in a neonatal 
intensive care unit. Scand J Caring Sci. 2006;20(1):35–
41) 

12. Halloran DR, McClure E, Chakraborty H, et al. Birth 
asphyxia survivors in a developing country. J Perinatol. 
2009;29(3):243-249. 

13. Enweronu-Laryea CC, Nkyekyer K, Rodrigues OP. The 
impact of improved neonatal intensive care facilities on 
referral pattern and outcome at a teaching hospital in 
Ghana. J Perinatol. 2008;28(8):561-565. 

14. Young Infants Clinical Signs Study Group. Clinical signs 
that predict severe illness in children under age 2 
months: a multicentre study. Lancet. 
2008;371(9607):135-142. 

15. 15 )English M, Ngama M, Musumba C, et al. Causes 
and outcome of young infant admissions to a Kenyan 
district hospital. Arch Dis Child. 2003;88(5):438-443. 

16. Hogan L, Ingemarsson I, Thorngren-Jerneck K, et al. 
How often is a low 5-min Apgar score in term newborns 
due to asphyxia? Eur J Obstet Gynecol Reprod Biol. 
2007;130(2):169-175.  

17. Thorngren-Jerneck K, Herbst A. Low 5-minute Apgar 
score: a population-based register study of 1 million term 
births. Obstet Gynecol. 2001;98(1):65-70.  

18. Lie KK, Grøholt EK, Eskild A. Association of cerebral 
palsy with Apgar score in low and normal birth weight 
infants: population based cohort study. BMJ. 
2010;341:c4990.  

19. Kari Kveim Lie, senior researcher1, Else-Karin Grøholt, 
senior researcher1, Anne Eskild, professor Association 
of cerebral palsy with Apgar score in low and normal 
birthweight infants: population based cohort study .   
BMJ. 2010; 341: c4990. 

20. Moster D, Lie RT, Irgens LM, Bjerkedal T, Markestad T. 
The association of Apgar score with subsequent death 
and cerebral palsy: a population-based study in term 
infants. J Pediatr. 2001;138:798-803. 

21. Alkiaat A1, Hutchinson M, Jacques A, Sharp MJ, 
Dickinson JE. Evaluation of the frequency and obstetric 
risk factors associated with term neonatal admissions to 

special care units. Aust N Z J Obstet Gynaecol. 
2013;53(3):277-282. doi: 10.1111/ajo.12070.  

22. Nicoll, C Black ,Powels,Mackenzie. An audit of neonatal 
respiratory morbidity following  elective caesarean 
section at term. Princess Royal Maternity Hospital, 16 
Alexandra Parade, Glasgow Scottish Medical Journal · 
02/2004. 

23. World Health OrganizationNeonatal and Perinatal 
Mortality Country, Regional and Global Estimates;WHO 
Library Cataloguing-in-Publication Data 2006. 

24. Behrman RE, Kliegman RM, Jenson HB. Nelson 
textbook of pediatrics, 17th ed., United States, Elsevier 
Science, 2004:519,550–553,566–567,623–630 

25. Baba Usman Ahmadu*, Hamman Isah Babba, Joda 
Aisha Abdallah, Abraham Musa Tizhe, Akor Ogecha, 
Pius Sunday, Yakubu Hyeladi Francis, Gamdu Neonatal 
Morbidity and Mortality trend in a Special Care baby Unit 
of a Tertiary Hospital in Yola: the need to educate health 
workers and mothers on quality neonatal health practices 
American Journal of Health Research2013; 1(3): 99-103 

26. Onasoga  OA,  Oluwatosin  AO,  Ojo  AA.  Predictors  of 
Neonatal Morbidity and Mortality in Tertiary Hospital in 
Ogun State, Nigeria. Arch Appl Sci Res 2012;4(3):1511-
16. 

27. Elizabeth U, Modupe O.Oyetunde. Pattern of Diseases 
and Care Outcomes of Neonates Admitted in Special 
Care Baby Unit of University College Hospital, Ibadan, 
Nigeria From 2007 To 2011. Journal of Nursing and 
Health Science 2015;4(3):62-71.   

28. Anjum, Z.M and Shamoon, M. Pattern of neonatal 
mortality in neonatal unit of Allied Hospital Faisalabad 
Pakistan. A.P.M.C 2009; 3(2):129-131. 

29. Sule SS1, Onayade AA Niger.Community-based 
antenatal and perinatal interventions and newborn 
survival. J Med. 2006 ;15(2):108-14. 

30. Hayashi K1, Matsuda Y, Kawamichi Y, Shiozaki A, Saito 
S. Smoking during pregnancy increases risks of various 
obstetric complications: a case-cohort study of the Japan 
Perinatal Registry Network database J Epidemiol. 
2011;21(1):61-6.. 

31. Lurie S1, Ribenzaft S, Boaz M, Golan A, Sadan O. The 
effect of cigarette smoking during pregnancy on mode of 
delivery in uncomplicated term singleton pregnancies.J 
Matern Fetal Neonatal Med. 2014 May;27(8):812-5. doi: 
10.3109/14767058.2013.842551.  

32. Tracy SK1, Tracy MB, Sullivan E. Admission of term 
infants to neonatal intensive care: a population-based 
study Birth. 2007 ;34(4):301-7. 

33. Mmbaga, B.T, Lie, R.T, Olomi R, Mahande G.K and 
Daltveit, A.K. Cause Specific neonatal mortality in a 
neonatal care unit in northern Tanzania: a registry based 
cohort study. BMC Paediatrics. 2012;12:116.  

 
 


