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Background. Babies born before arrival (BBAs) at hospital constitute a special group at risk of high morbidity and mortality.
Objective. We conducted a 12-month retrospective review to describe maternal and neonatal characteristics of BBAs, and their outcomes
compared with babies born in the state health sector.
Methods. Using case-control sampling, all babies born outside a health facility and who presented to hospital within 24 hours of life were
included and compared to the next in-hospital delivery occurring immediately after each BBA presented.
Results. During the period reviewed, 135 BBAs (prevalence 1.8%) presented; 71% after hours with most deliveries occurring at home
(73.8%). There was no birth attendant present at 70.5% of deliveries. Average birth weights were similar (2.86 kg in the BBA group, 95%
confidence interval (CI) 2.73 - 2.95; 2.94 kg in the control group, 95% CI 2.78 - 3.02), but significantly more preterm babies were found
in the BBA group (23% v. 9%, respectively; p<0.0001). Admitted BBAs had significantly lower average weights than those who were not
admitted (2.19 kg v. 2.96 kg, respectively; p<0.0001). No significant differences were found when maternal age, parity, co-morbidities and
distance from the hospital were compared. There were significantly more unbooked mothers in the BBA group (23.0% v. 6.7%, respectively;
p<0.0001). Only 54.40% of the admitted BBAs’ mothers had booked antenatally, compared with 78.89% of mothers whose babies were
discharged. Admission and complication rates were similar between the groups, but average length of stay was longer in admitted BBAs
compared with controls.
Conclusion. The prevalence of BBAs in this study is comparable to that in other developing countries, and is associated with poor antenatal
attendance, prematurity, delay in presentation to hospital and lengthier hospital stays. These factors have implications for prehospital care
of newborns and access to maternal and child healthcare in general.
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It is estimated that just over 90% of births in South
Africa (SA) occur within the health sector under
the supervision of a skilled health professional.[1]
Babies born outside the health sector fall into one
of two groups: planned home births in a setting
prepared and attended by trained health professionals; and
unplanned deliveries without the attendance of skilled personnel.
The latter group of babies born before arrival (BBAs) at hospital
is more prevalent in developing and less-developed countries,
and constitutes a special group with regard to mortality and
morbidity. Given the high neonatal mortality rate in SA (19/1 000
live births in 2009[2]), it is important to identify whether BBAs are
a contributory factor.
The global BBA prevalence is poorly documented. The incidence
varies (0.1 - 0.3%) in developed countries[3,4] and rises exponentially
in lesser-developed nations to >50% in countries such as India[5] and
southern Ethiopia.[6] SA has a relatively high BBA rate, with National
Department of Health data showing a prevalence of 5.4% in 2009 –
the highest documented incidence being in KwaZulu-Natal (KZN)
(5.7%) and Gauteng (5%) provinces.[1]
Prior studies have recognised the significant morbidity and
mortality associated with BBAs,[7-9] including hypothermia, hypo
glycaemia, lower birth weight, neonatal sepsis and a greater likeli
hood of admission to an intensive care unit.[7,10-12] Recognised risk
factors include low maternal age, high parity, low education level,
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poor access to transport and healthcare,[12-16] and poor antenatal
attendance.[10,14,16] In addition, poverty, a rural lifestyle, and unwanted
and teenage pregnancies are all expected to contribute to the preva
lence of BBAs in SA.
This study was conducted at Edendale Hospital, a peri-urban,
regional hospital in the KZN Midlands, to profile BBAs and factors
giving rise to BBAs, and to describe the clinical presen
tation,
management and outcomes of these babies.

Methods

We conducted a retrospective chart review of BBAs who presented
to Edendale Hospital during the 12-month period from 1 July 2010
to 30 June 2011, using a case-control sampling strategy. BBAs were
identified from the labour ward and neonatal nursery admissions
registers. The clinical records for each mother-baby pair were
retrieved from the medical records department of the hospital.
All babies born outside a health facility and who presented to
Edendale Hospital within the first 24 hours of life were included in
the study. The control group comprised the in-hospital deliveries
that followed immediately after the presentation of each BBA, and
included normal vaginal births and babies delivered by caesarean
section. Babies referred from other health facilities and BBAs who
were >1 day old were excluded. Ethical approval for the study was
obtained from the Biomedical Research and Ethics Committee of
the University of KZN.
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Table 1. Descriptive group comparisons

Table 1 (continued). Descriptive group comparisons

BBAs*

Controls

p-value

N=118

N=94

0.112

Male

55 (46.6)

51 (54.2)

Discharged to mother

109 (80.7)

96 (80.6)

Female

63 (53.3)

43 (45.7)

Admitted to nursery

22 (16.2)

19 (16.0)

†

Baby

BBAs*

Controls†

p-value

Outcomes, n (%)

Gender, n (%)

Discharged/admitted

0.494

N=132

N=118

Complications

14 (10.4)

12 (10.1)

0.796

Mean

2.86

2.94

21±19.6

14±16.4

0.655

Range

1.1 - 4.0

1.0 - 4.0

Length of stay (days),
mean±SD
Alive at discharge, n (%)

123 (94.6)

111 (99.1)

0.127

Stillbirth

6 (4.4)

1 (0.9)

Within 72 hours

1 (0.8)

0 (0)

5 (3.7)

7 (5.8)

Weight (kg)

Group, n (%)

0.642

Demised, n (%)

<2.5

26 (19.6)

20 (16.9)

2.5 - 4.0

106 (80.3)

98 (83.1)

>4.0

0 (0)

0 (0)

N=91

N=111

Term

70 (76.9)

101 (90.9)

BBAs = babies born before arrival to hospital; SD = standard deviation.

Preterm (<36 weeks)

21 (23.0)

10 (9.0)

* N=135.

Post-term (>42 weeks)

0 (0)

0 (0)

Age (years), mean

25

25

<0.0001

Parity, n (%)

0.368

Gestation, n (%)

Unknown, n

<0.0001

†

Mother

N=119.

N=125

N=104

Primiparous

43 (34.4)

43 (41.3)

Data were extracted from the clinical records into an MS-Excel
spreadsheet and subsequently imported to the statistical software
SPSS (version 20) for analysis. The χ2 test was used where appropriate
and p<0.05 was used in the study.

Multiparous

77 (61.6)

58 (55.8)

Grand multiparous

5 (4.0)

3 (2.9)

Results

Antenatal, n (%)

N=130

N=119

Booked

100 (76.9)

111 (93.3)

Unbooked

30 (23.1)

8 (6.7)

Visits, mean

4

5

Comorbidities, n (%)

<0.0001

0.179

Present

58 (43)

62 (52.1)

HIV-positive

52 (38.5)

51 (42.9)

Syphilis-positive

4 (3)

0 (0)

Rhesus-negative

2 (1.4)

3 (2.5)

N=134

N=117

Office hours

39 (29.1)

33 (28.2)

After hours

95 (70.9)

84 (71.8)

N=129

N=118

Nil

91 (70.5)

0 (0)

Skilled

23 (17.8)

118 (100)

Birth factors
Presentation time, n (%)

Birth attendant, n (%)

Unskilled

15 (11.6)

0 (0)

N=122

N=119

Home

90 (73.8)

-

Ambulance

21 (17.2)

-

Birth place, n (%)

Private vehicle

11 (9.0)

-

Labour ward

-

63 (52.9)

Operating theatre

-

56 (47.1)

46

0.89

<0.0001

<0.0001
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During the study period, 135 BBAs were admitted to Edendale
Hospital and these were matched with 126 controls. The discrepancy
between the number of cases and controls resulted from two BBAs
sharing a control when they were admitted sequentially with no
intervening in-hospital delivery. Clinical records were retrieved for
all BBAs but only 119 controls, resulting in 254 cases being included
in the study.
As this was a retrospective study, there was a high level of missing
data and only 13 cases had a complete record, defined as a record
containing all the information required in the data collection tool,
including a full antenatal history, circumstances surrounding the
birth and birth history, measured physiological parameters and
systemic examination findings, and the clinical outcome. Most
records did not document the babies’ temperature (94.9%), almost
half (44.9%) did not record the blood glucose level and in 12 cases
there was no record of the outcome of the hospital admission.
Table 1 portrays the characteristics of the two groups. Although
there was a higher proportion of male babies in the control and
female babies in the sample group, this was not significant. The
average birth weight was similar in both groups: 2.86 kg (95%
confidence interval (CI) 2.73 - 2.95) in the sample and 2.94 kg (95%
CI 2.78 - 3.02) in the control group. Most babies (80.3%) were of
normal weight (2.5 - 4.0 kg); however, there were significantly more
preterm babies in the sample group than in the control group (23%
v. 9%, respectively; p<0.0001).
The mean age of 25 years was identical for the mothers in both
groups, with a similar age range from 14 - 48 years in the sample
and 15 - 40 years in the control group. Forty-five women (17.7%) in
the study were below 18 years of age (23 in the BBA group and 22
in the control group) and 29 women (11.4%) in this study were over
35 years of age. There was a predominance of multiparous women
(53.1%) and although most (83.1%) mothers had booked antenatally
there were significantly fewer unbooked mothers in the control
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group (6.7% v. 23%; p<0.0001). The mean
number of antenatal visits was 5 and 4 in the
control and BBA groups, respectively.
Although there was no obvious difference
in the morbidity of mothers in either group,
47.2% (n=120) of the women in this study had
one or more comorbidity, the most prevalent
being HIV infection (n=103). Less common
comorbid factors included hypertensive
disorders (n=12), Rhesus negativity (n=4),
anaemia (n=2), pyelonephritis (n=1) and
mental disability (n=1).
Most BBAs (71%) presented after hours
(16h00 - 07h00). The majority of these de
liveries occurred at home (73.8%) with a small
proportion occurring en route to hospital
(26.2%; 21 in an ambulance and 11 in a
private vehicle). There was no birth attendant
present at 70.5% (n=91) of BBA deliveries,
while 23 (17.8%) had a skilled (emergency
medical response crew member or nurse) and
15 (11.6%) had an unskilled (neighbour or
relative) birth attendant. A similar proportion
of women, 45% (n=60) in the BBA group and
37% (n=44) in the control group lived more
than 15 km from the hospital. Almost half of
the control group (47%) were delivered via
caesarean section.
The clinical outcomes between the two
groups were similar, with 41 babies requiring
admission (22 BBAs and 19 controls) to
the neonatal nursery. The most frequent
reasons for admission were very low birth
weight, neonatal jaundice and respiratory
distress syndrome. Other reasons included
septi
caemia, hypoglycaemia, anaemia and
patent ductus arteriosus. There was no
significant difference in the number
requiring admission (p=0.494), nor in the
complication rates (14 BBAs v. 12 controls;
p=0.796) between the two groups. Aspira
tion pneumonia, respiratory distress, apnoeic
spells, hypoglycaemia and jaundice were
recorded complications. The average length
of stay was 7 days longer for admitted babies
in the BBA group.
A total of eight deaths were identified in
this study. Six BBAs were dead on arrival
at hospital and one in-hospital delivery was
stillborn. There was one early neonatal death
in the BBA group.
The general condition and initial
resuscitation performed on the two groups
of babies is presented in Table 2.
Early intervention was required for 68 of
the babies in the study; the majority in the
control group (p<0.0001). This higher rate
of early intervention in the control group
is anticipated, as there is immediate care
available in hospital. A mean time delay of
169 minutes from delivery to presentation
at hospital was found in the BBA group. Most
of the babies (80.3%) were stable at first
assessment, and in the majority of cases early
intervention was limited to suctioning or face

mask oxygen. Although only 17 BBAs req
uired resuscitation, a significant proportion
of these required either suctioning (47.1%)
or warming, indicating a need for emergency
medical assistance for these babies.
Table 3 shows the clinical features of the
babies on arrival at hospital. Glucose readings
were poorly documented, with absent data
in 49.3% of the BBAs and 39.5% of the
in-born babies. The temperature on arrival
was very poorly documented, with only ten
BBAs and three in-born babies having had a
temperature recorded. These important vital

signs were the most important contributors
to missing information in the medical
records of all the cases included in this study.
There were more babies with an abnormal
morphology in the control group (3.4% v.
0.8%), and also more systemic abnormalities
detected in this group (6.7% v. 1.5%). The most
frequent abnormalities observed were central
nervous system hypoactivity and tachypnoea
(respiratory rate more than 60 breaths per
minute). Overall, there were no significant
differences in the clinical features of the
babies in the two groups.

Table 2. Resuscitation requirements
BBAs,* n (%)

Controls,† n (%)

General appearance

p-value
0.130

Stable

112 (88.9)

92 (81.4)

Ill

8 (6.3)

7 (6.1)

Cyanosed

6 (4.8)

14 (12.3)

17 (12.6)

51 (42.9)

Face-mask oxygen

3 (17.6)

21 (41.1)

<0.0001

Nasal prongs oxygen

5 (29.4)

8 (15.7)

0.393

Intubation

2 (11.8)

4 (7.8)

0.423

Suction

8 (47.1)

45 (88.2)

<0.0001

Warming

9 (53.0)

5 (9.8)

0.302

BBAs,* n (%)

Controls,† n (%)

p-value

Normal

6 (4.5)

3 (2.5)

Abnormal (<36.5°C)

4 (3)

0 (0)

Early intervention

BBAs = babies born before arrival at hospital.
* N=126.
†

N=113.

Table 3. Clinical features on presentation
Temperature

0.294

Glucose reading

0.499

Normal

63 (47.0)

65 (54.6)

Abnormal (<2.6 mmol/l)

5 (3.7)

7 (5.9)

Morphology

0.153

Normal

122 (91.0)

112 (94.1)

Abnormal

1 (0.8)

4 (3.4)

Normal

109 (81.3)

116 (97.5)

Abnormal

1 (0.8)

1 (0.8)

Umbilical cord

0.298

Body systems

0.542

Normal

122 (91.0)

104 (87.4)

Abnormal

2 (1.5)

8 (6.7)

BBAs = babies born before arrival at hospital.
* N=134.
†

N=119.
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Table 4. Comparison of admitted and non-admitted BBAs
Admitted
(N=22; 16.8%)

Non-admitted
(N=109; 83.2%)

Gestational age, n (%)

<0.0001

Term

2 (9)

68 (62.4)

Preterm (<36 weeks)

10 (45.5)

10 (9.2)

10 (45.5)

31 (28.4)

2.19±0.80

2.96± 0.65

Unknown
Weight (kg), mean±SD
Range
Distance from institution
(km)

p-value

2.46

2.90

N=20

N=95

<0.0001

<5, n (%)

4 (20)

29 (30.1)

5 - 15, n (%)

8 (40)

30 (31.6)

>15, n (%)

8 (40)

36 (37.9)

Booked, n (%)

12 (54.5)

86 (78.9)

0.006

Visits, mean

4

4

0.775

0.990

Antenatal clinic

SD = standard deviation.

A comparison of the admitted with the nonadmitted babies in the BBA group is shown
in Table 4.
Twenty-two of the 135 BBAs required
admission to the neonatal nursery. Reasons
for admission included respiratory distress
(n=9), neonatal jaundice (n=7), very low
birth weight (n=5) and hypoglycaemia (n=3).
Six of the admitted BBAs required neonatal
intensive care during their admission. The
average weight of the admitted babies was
significantly less than that of the babies
who did not require admission (2.19 kg v.
2.96 kg; p<0.0001). The mean gestational
age in the BBA group was 36.5 weeks
(standard deviation (SD) 2.33; variance
5.36). Although 15.26% (n=20) of BBAs were
born preterm, only half required admission
and these accounted for 45.5% of the BBAs
who were admitted. The area of residence
or the distance from the institution had no
influence on the outcome of the BBA babies,
with similar rates of admission regardless
of where they came from. Only 54.5% of
mothers of the admitted BBAs had booked
antenatally, as compared to 78.9% of mothers
whose babies were discharged; however, the
mean number of antenatal visits remained
constant.

Discussion

The prevalence rate of BBAs over the study
period was 1.8%, which is comparable to
rates in developed countries (0.1 - 2.2%), [3,4,10]
but significantly lower than previously
documented in the province (5.7%) and
in SA in general (5.4%).[1] This may reflect
the fact that this study was conducted in
a peri-urban setting, with easier access to

transport as well as the ongoing focus on
the decentralisation of healthcare, leading
to improved access to healthcare facilities.[17]
Interestingly, however, most deliveries before
arrival occurred at night, which may reflect
poorer access to transport after hours.
The place of birth of BBAs was pre
dominantly at home, with a small proportion
occurring en route to hospital, which is
similar to previous reports.[10] Bhoopalam[10]
identified an increasing distance from
hospital as a significant risk factor for the
occurrence of BBAs, which was also found in
this study where 45% of mothers delivering
BBAs lived more than 15 km from the
hospital.
The majority of babies in the BBA group
had a multiparous mother, and as observed
in previous studies, women of higher parity
are more likely to deliver before arrival
at a hospital due to the shorter duration
of the second stage of labour and higher
incidence of prelabour spontaneous rupture
of membranes.[7,15] The observations from
previous studies that found that women
who delivered before arrival at hospital
were more likely to be unbooked and
of greater parity,[7,14] were also found in
this study. Significantly fewer mothers of
BBAs attended antenatal clinic, and this
is possibly associated with greater risks as
the opportunities for health education and
early detection of complications are lost.[12]
This could also be a reason for the higher
stillbirth rate seen in the BBA babies.
The average birth weight of the BBAs was
only marginally lower than babies born in
hospital, but a larger proportion were preterm
(born before 36 completed weeks’ gestation).
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Prematurity appears a consistent finding in
studies of BBAs,[11,12,15] and is considered to
be due to the unanticipated onset of labour.
Hypothermia, hypoglycaemia, prematurity,
sepsis and alterations in haemoglobin are
complications found more frequently in BBAs
than in those babies born in hospital.[8,11,12,15]
In a review of studies from the US, UK
and Europe, which explored the presence of
emergency medical services at unplanned
births before arrival at hospital, the most
frequent neonatal complication found (in 8
of 14 studies) was hypothermia, regardless of
gestational age.[18] Unfortunately, temperature
was very poorly documented in the babies
in this study. According to standard clinical
practice at the institution, well babies born
in hospital do not routinely have temperature
measured, but all BBAs are expected to
have temperature and glucose readings
done on presentation at hospital. The low
rate of clinical observations (glucose and
temperature) for anticipated complications
could reflect a poor quality of care of
these babies, as these vital signs are early
warnings to possible critical illnesses in the
newborn baby. Hypoglycaemia was also
poorly documented, and this complication
not only affects immediate survival but also
predicts abnormal outcome in terms of
the neurobiological risk score. [19] Failure to
document these vital signs in BBAs indicates
a failure to anticipate and hence treat these
historically common complications in this
group of babies, and is an indicator of poor
neonatal care for this high-risk group.
The BBAs who required admission
were significantly smaller than those who
were discharged immediately, and the
complications of prematurity are likely
contributors to this need for inpatient care.
This study did not show a higher rate of
overall admissions of BBAs compared to
babies born in hospital, which differs from
the experience of Rodie[14] and Spillane[15]
et al., who reported that in a developed
setting more BBA neonates than hospitalborn babies require admission to a neonatal
unit.[14,15] In these studies, prematurity was
the main contributing factor to this.
In keeping with previous observations,
the BBAs in this study who required
admission had to stay longer in hospital
than the control group.[7,11] Considering the
admission rate to be similar between the
groups, this requirement may be more a
function of prematurity and low birth weight
than of the babies having been born before
arrival to hospital.

Conclusion and
recommendations

This study has demonstrated a decline in
the prevalence of BBAs. It has also identified
significant risk factors for the occurrence
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of BBAs, namely poor antenatal attendance and preterm delivery.
Admission and complication rates were similar between BBA and
hospital-born groups, but BBAs had significantly lower birth weights
and lengthier hospital stays than in-born babies.
The prevalence of BBAs in this study is comparable to global
figures in other developing countries, and similar risk factors for
their occurrence have been identified (poor antenatal attendance,
prematurity and a delay in presentation to hospital). These factors
have implications for the prehospital care of newborns and access to
maternal and child healthcare in general.
This study also identified a failure of clinicians to anticipate
complications associated with BBAs and to instigate the appropriate
clinical care, particularly the very poor documentation of temperature
and glucose readings, two of the most important clinical observations
to identify critically ill patients. This finding has implications for
clinical training of healthcare workers and the need for protocol
development for the acute assessment of these babies, both in the
prehospital environment and upon arrival at hospital.
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