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Background. Dora Nginza Hospital had a high neonatal mortality rate (NMR) in 2016. Quality improvement (QI) strategies were
subsequently introduced to improve outcomes.
Objective. To report changes in the NMR at Dora Nginza Hospital from 2016 to 2019, following the introduction of QI interventions.
Methods. A retrospective comparison was conducted of unit-based data from before and after the introduction of QI interventions.
Outcomes included total, early and late NMR, NMR by birthweight categories and causes of neonatal deaths. A chi-squared test and
relative risk were used to compare groups, with p<0.05 considered significantly different.
Results. Total NMR declined from 34.4/1 000 live births to 19.4/1 000 (p<0.01). Early NMR decreased across all birthweight categories
(p<0.01). Late NMR decreased in neonates ≥500 g (p=0.02) but not in those ≥1 000 g (p=0.99). Relative risk of early or late neonatal death
was 0.57 (0.46 - 0.69). Total deaths due to prematurity decreased from 108 in 2016 to 39 in 2019 (p<0.01). There was no significant change
in deaths due to congenital abnormalities (p=0.051), infection (p=0.1) or intrapartum events (p=0.08).
Conclusion. We report a significant reduction in NMR following QI interventions, largely due to a decrease in prematurity-related early
neonatal mortality. Similar interventions may be beneficial in other poorly resourced settings. Adequate kangaroo-mother care facilities,
availability of nasal continuous positive-pressure ventilation to all preterm neonates, promotion of breastfeeding and protocol-driven
management of premature newborns are key.
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Neonatal mortality remains high despite international efforts to
reduce it. The average global neonatal mortality rate (NMR) was
17/1 000 live births in 2019 but discrepancies exist between highand low-income countries.[1] NMR ranges from 1/1 000 in certain
high-income countries to 52/1 000 in some low-income countries.[1]
Countries with the highest NMRs need support to meet the global
goal of 12/1 000 live births.[2]
South Africa (SA) is classified as an upper middle-income
country and has an average NMR of 11/1 000 live births.[1,3]
However, inequalities exist in SA, with differences both between
the country’s provinces and between districts within provinces.
[3,4]
Across provinces, the rate for early neonatal mortalities ranges
from 6.9/1 000 in the Western Cape to 14.2/1 000 in the Northern
Cape. Across districts in the Eastern Cape, the rate for early neonatal
mortalities ranges from 7.5/1 000 to 17/1 000.[3]
Birthweight and postnatal age further impact survival. Infants
weighing <1000 g at birth and those <7 days old are at highest
risk.[3] The NMR for babies weighing 500 - 999 g in SA is
547.9/1 000 live births compared with 3.2/1 000 in those who
weigh ≥2 500 g.[3] Furthermore, early neonatal deaths (in the first
seven days of life) account for ~80% of all neonatal deaths.[3]
Dora Nginza Hospital (DNH) in the Nelson Mandela Bay district,
Eastern Cape Province has historically had one of the highest NMRs
in SA, with 34.4 neonatal deaths per 1 000 live births being recorded
in 2016. A quality-improvement (QI) process was subsequently
instituted to reduce neonatal mortality.
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The aim of this study was to report changes in neonatal mortality
at DNH from 1 January 2016 to 31 December 2019, following the
introduction of several QI strategies.

Methods

Study design

A retrospective review of monthly unit-based neonatal statistics and
morbidity and mortality audits was conducted.

Study population

Records of neonates <28 days of life and who had been admitted to
the neonatal unit at DNH between 1 January 2016 and 31 December
2019 were included in the review. Records from those admitted to
the general paediatric wards were excluded.

Study setting

The neonatal unit at DNH has 72 beds. In 2016, six were intensive
care beds and 10 were allocated for kangaroo-mother care (KMC);
the remainder were all standard-care beds. The facility did not
have a neonatal high-care unit. There were ~24 000 deliveries in
the catchment area in 2016, of which 6 457 were at DNH. The unit
handled a total of 5 317 admissions, both from DNH and the
broader catchment area, in the same period. The majority of the
patients, with rare exceptions, were fed breast milk (either their
mother’s own or milk donated from an on-site milk bank). The unit
was overcrowded and patient care was poorly organised: different
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parts of the unit were located in different areas of the hospital and
well ‘lodger’ babies (babies unable to stay with their mothers owing
to maternal illness), standard-care patients and high-care patients
were all cared for together.

Quality-improvement process

Problem areas identified before instituting the QI process included:
issues of overcrowding; poor organisation of care; inadequate use
of district hospitals; lack of treatment protocols; and high infection
rates. The following interventions were subsequently implemented
and progress was reviewed at weekly meetings, with adjustments
made as necessary.
1. Reorganisation of the neonatal unit
• Well babies of 2 000 - 2 499 g, previously routinely admitted to the
neonatal unit, were admitted with their mothers and monitored in
the postnatal ward.
• Layout and allocation of beds were reorganised according to level
of care (the total number of beds was unchanged):
• Beds for KMC were increased from 10 to 18 and facilities were
optimised.
• A high-care area with 16 beds was set up.
• A triage area of eight beds was established for short-stay
admissions (up to 24 hours).
2. Upskilling at district hospitals
• Nasal continuous positive airway pressure (CPAP) was
implemented in district hospitals.
• Outreach was commenced.
• Staff training included the ‘Helping babies breathe’ and ‘managing
small and sick newborns’ modules of the American Academy of
Paediatrics’ educational programme.
3. Clinical protocols
• Management protocols were developed.
• Guidelines for the care of extremely premature neonates included
fluid and electrolyte management, maintaining normothermia,
provision of CPAP to all neonates ≥500 g, selective surfactant
treatment in patients <800 g and feeding guidelines. These
guidelines were primarily implemented at DNH. Guidelines
regarding maintenance of normothermia, fluid management,
feeding and use of CPAP were shared with district hospitals during
outreach or when consulting on individual patients.
4. Infection prevention and control (IPC)
• Healthcare workers were trained on IPC measures.
• Evidence-based care bundles were introduced, including for
central line-associated bloodstream infection and ventilatorassociated pneumonia.
• An antimicrobial stewardship programme was implemented.
5. Morbidity and mortality audits
• Neonatal deaths were reviewed weekly according to the Perinatal
Problem Identification Programme format to verify cause of
death, identify modifiable factors and monitor the impact of QI
interventions.
QI interventions were introduced in stages. Morbidity and mortality
meetings started on 1 April 2017, with reorganisation of the unit, and
outreach to district hospitals and development of protocols following
from 1 June 2017. IPC interventions were introduced from 1 August
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2018 after healthcare worker-associated infections were identified as
a major cause of mortality.
Neonatal deaths were recorded using a template completed by the
attending doctor. Cause of death and modifiable factors were verified
by the neonatal team (which included at least one neonatologist,
two paediatricians, four medical officers/registrars and four senior
nursing staff). Interventions and issues arising were discussed,
reviewed and recorded by the nursing manager for the area at the
weekly meetings. Outcome measures assessed included early, late
and total NMRs.

Data collection and analysis

Statistics for the neonatal unit, derived from ward registers and
weekly mortality audit reports, were reviewed. Data on live births
and stillbirths, verified at monthly data verification meetings, were
obtained from the hospital’s database. Data for 2016 were used as
baseline and differences were compared using a chi-squared test and
relative risk. A significance level of p<0.05 was used.

Ethical considerations

Approval for the study was granted by Walter Sisulu University
(ref. no. 001/2020) and the Eastern Cape Department of Health
(ref. no. EC_202002_003).

Results

As shown in Table 1, the total NMR declined from 34.4/1 000 live
births in 2016 to 19.4/1 000 live births in 2019 (p<0.01). Over the
same period, early NMR decreased by 46.7% and 44.4% in neonates
≥500 g and ≥1 000 g, respectively (p<0.01). Late NMR decreased by
36.3% in neonates ≥500 g (p=0.02) but no statistically significant
difference was noted in those ≥1 000 g (p=0.99). Total NMR
decreased by 43.6% (p<0.01) and 30.7% (p=0.01) in neonates ≥500 g
and ≥1 000 g, respectively.
There was a borderline decrease in the rate of stillbirths (17.4%
(p=0.05)) and a significant decrease in perinatal mortality rate
(29.4% (p<0.01)) for the period.
Deaths due to prematurity decreased from 108 to 39 (63.9%;
p<0.01). There was no significant difference in deaths due to
infections (p=0.10), intrapartum events (p=0.08) or congenital
abnormalities (p=0.051).

Discussion

DNH has historically had one of the highest neonatal mortality
figures in SA. The introduction of several low-cost, high-impact
strategies resulted in significantly reduced neonatal mortality, mainly
owing to a reduction in early neonatal deaths due to prematurity.
Stillbirths did not increase and perinatal mortality decreased, which
indicate the reflected trend to be a true reduction in NMR.
The greatest reduction in mortality was seen in the early neonatal
period, mainly owing to a decrease in prematurity-related deaths.
This was likely because of improved care of very and extremely
preterm infants following the introduction of detailed clinical
protocols, availability of CPAP to all neonates ≥500 g, KMC facilities
being expanded and the introduction of clinical audits. However,
the reduction in the early NMR, specifically due to prematurity,
may also reflect improvements in antenatal care and increased
uptake of antenatal steroids.[5] Although no such interventions were
introduced during the study period, these cannot be excluded as
potential confounders.
Healthcare worker-associated infections were identified
as a major cause of mortality in weekly audit meetings. IPC
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Table 1. Neonatal mortality, stillbirths and perinatal mortality at Dora Nginza Hospital from 2016 to 2019
Year
Difference,
2016
2017
2018
2019
Variable
n (%)
p-value
Live births, n
Neonatal deaths, n
Early
Late
Total
Early NMR, n (per 1 000 live births)
≥500 g
≥1 000 g
Late NMR, n (per 1 000 live births)
≥500 g
≥1 000 g
Total NMR, n (per 1 000 live births)
≥500 g
≥1 000 g
Stillbirths
Total, n
Rate (per 1 000 births)
Perinatal mortality
Total, n
Rate (per 1 000 births)

Relative risk
(95% CI)

6 457

6 781

7 067

7 568

1 111 (17.2)

n/a

n/a

156
66
222

153
41
194

114
40
154

98
49
147

58 (37.2)
17 (25.8)
75 (33.8)

<0.001
0.013
<0.001

0.54 (0.42 - 0.69)
0.63 (0.43 - 0.911)
0.57 (0.46 - 0.70)

24.2
12.4

22.6
11.8

16.1
9.8

12.9
6.9

11.3 (46.7)
5.5 (44.4)

<0.01
<0.01

0.54 (0.42 - 0.69)
0.44 (0.31 - 0.64)

10.2
5.3

6.0
3.4

5.7
4.0

6.5
5.3

3.7 (36.3)
0

0.02
0.99

0.63 (0.44 - 0.92)
1.01 (0.64 - 1.58)

34.4
17.6

28.6
15.2

21.8
13.7

19.4
12.2

15.0 (43.6)
5.4 (30.7)

<0.01
0.01

0.57 (0.46 - 0.69)
0.69 (0.52 - 0.90)

219
32.8

212
30.3

224
30.7

211
27.1

8 (3.7)
5.7 (17.4)

0.05

0.83 (0.69 - 0.99)

375
56.2

365
52.2

338
46.4

309
39.7

39 (10.4)
16.5 (29.4)

<0.01

0.71 (0.61 - 0.82)

CI = confidence interval; NMR = neonatal mortality rate.
*Difference in reported figures between 2016 and 2019.

training, care bundles and antimicrobial
stewardship measures were subsequently
introduced. Unfortunately this did not lead
to a reduction in infection-related deaths.
Several infection-prevention strategies
have been proposed and deserve further
attention. These include prevention of
antibiotic overuse, implementation of
evidence-based care bundles, rationalisation
of invasive diagnostic and therapeutic
procedures, reducing overcrowding and
optimising staff-to-patient ratios.[6]
Mortality related to intrapartum events did
not decrease. This agrees with findings from
the SA ‘Saving Babies 2014 – 2016’ report,
which shows no decrease in mortality due
to intrapartum asphyxia.[3] As the current
QI project focused on postpartum neonatal
interventions, we would not expect a decline
in mortality due to intrapartum events.
However, intrapartum asphyxia is a major
preventable cause of morbidity, mortality
and increasing litigation, and should be a
key focus for future QI initiatives.[3,7]
The majority of neonatal patients at DNH
are fed breastmilk (either their mothers’ or
donations) and promotion of breastfeeding
is standard. This aspect was therefore not
identified as part of the QI programme.
However, the benefits of breastfeeding,
ideally with mothers’ own milk, should
not be underestimated and the promotion
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Fig. 1. Neonatal deaths by cause, 2016 v. 2019.

of breastfeeding should continue to be
prioritised.[8]

Study limitations

The introduction of QI strategies overlapped
and the study was not designed to assess the
impact of each intervention independently.
Data from neonates admitted to general
paediatric wards were excluded, which
not only affected mortality calculations,
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especially late NMR, but also made it difficult
to verify unit-based data against district
and hospital databases. Data collection
was retrospective and certain information
was unavailable. Data on patients born at
DNH compared with those transferred
after delivery were not well documented
and could not be analysed. The impact
of district-level interventions on transfers
and overcrowding therefore could not be
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assessed. It would also have been useful to have a breakdown of
mortality by birthweight in the 500 - 1 000 g category, but this
information was not available.

Conclusion

The study reports a significant reduction in NMR at a regional
hospital in the Eastern Cape, largely due to decreased prematurityrelated early neonatal mortality following several low-cost, highimpact interventions. Similar QI interventions may be beneficial in
other poorly resourced settings. Adequate KMC, availability of nasal
CPAP to all preterms, promotion of breastfeeding and protocoldriven management are key.
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