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Abstract
Maternity audits are typically shown as monthly figures.
These often show spuriously high or ow values. The
aim of this study was to audit maternity outcomes over
time by applying the moving average technique.
This audit of maternity outcomes was conducted at the
Nepean Hospital in Sydney, Australia.
Variables included vacuum and forceps deliveries,
planned and emergency caesarean sections,
caesarean sections at full dilatation, severe
postpartum hemorrhages Â (>1500ml) , 3rd or 4 th
degree tears, low Apgar scores (< =6 at 5 mins),
stillbirths, and admission to neonatal intensive care at
term. The data of interest was extracted from the
electronic maternity database (â€œObstetrixâ€•
software) and entered on Excel spreadsheets, to
include births from July 2014 to May 2016.
Moving averages were calculated for each variable
using Excel, using data windows ranging from 4 to 8
weeks, with the longer windows used for the more
infrequent events. Data from a total of 6625 deliveries
was available for analysis. The normal delivery rate
was 53.6%, the caesarean section rate was 38%, the
instrumental delivery rate was at 8.4% and the stillbirth
rate about 1%.
Outcome
Â
Emergency cesarean section
Elective cesarean section
Cesarean section at full dilatation
Vacuum deliveries
Forceps deliveries
Normal vaginal deliveries
Severe postpartum haemorrhage
Third or 4th degree vaginal tears
Low Apgar scores
Admission to NICU
Stillbirths
Â

Rates Â
(%)
Â
16.4
21.6
2.5
6.2
2.2
53.6
1.3
1.6
1.4
8.9
1.0
Â

Introduction
It is standard practice in maternity units to collect
maternity outcomes data such as mode of delivery,
postpartum haemorrhage and low Apgar scores [1].
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This data is then used in audits and research, and
presented periodically as percentages, typically in
tabular form. For outcomes that are infrequent, it is
common to see large unexplained swings in
percentages and hence it can be difficult to determine
true trends.
A "moving average"Â (orÂ "running average") is a
calculation to analyse data points by creating series
ofÂ averagesÂ of different subsets of the full data set
[2]. Several variations of this technique are available
depending on the application.
Given a series of numbers and a fixed subset size, the
first element of the moving average is obtained by
taking the average of the initial fixed subset of the
number series. Then the subset is modified by
"shifting forward"; that is, excluding the first number of
the series and including the next value in the subset.
A moving average is commonly used to smooth out
short-term fluctuations and highlight longer-term
trends or cycles. The threshold between short-term
and long-term depends on the application, and the
parameters of the moving average will be set
accordingly.
The aim of this study was to audit maternity outcomes
over time by applying the moving average technique.

Methods
This audit of maternity outcomes was conducted at the
Nepean Hospital in Sydney, Australia. This is a major
Australian teaching hospital and maternity unit
servicing outer Western Sydney, with about 4000
births per year.
The outcomes studied included vacuum and forceps
deliveries, planned and emergency caesarean
sections, caesarean sections at full dilatation, severe
postpartum hemorrhages Â (>1500ml) , 3 rd or 4 th
degree tears, low Apgar scores (< =6 at 5 mins),
stillbirths, and admission to neonatal intensive care at
term. The data of interest was extracted from the
electronic maternity database (â€œObstetrixâ€•
software) and entered on Excel spreadsheets, to
include births from July 2014 to May 2016.
Moving averages were calculated for each variable
using Excel, using data windows ranging from 4 to 8
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weeks, with the longer windows used for the more
infrequent events. They were plotted both as
unprocessed (monthly) percentages and as moving
average percentages. When appropriate, both upper
and lower confidence limit lines were computed,
derived from +/- 2 SDâ€™s of the data from the
overall period. For outcomes with very low frequency,
only the upper confidence limit line was drawn.

Results
Data from a total of 6625 deliveries was available for
analysis. The overall figures for the time period are
shown in the table. The normal delivery rate was
53.6%, the caesarean section rate was 38%, the
instrumental delivery rate was at 8.4% and the stillbirth
rate about 1%.
The actual percentages, moving average rates with
confidence limits over the time interval are shown in
the figures below.

Â
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hospital averages [4,5], and closer to that of local
private hospitals . This is likely to be due to local
obstetric practices rather than differences in the
demographics.
The instrumental delivery rate is significantly lower
than the national averages. The caesarean section
rates and vacuum delivery rates appeared high but
stable in this unit, however a trend towards increasing
forceps deliveries was noted. Together with this, there
was an increasing rate of 3rd and 4th degree vaginal
tears, which nevertheless remained below the national
average of 3% [5].
The rates of low Apgar scores remained steady during
the study period, but both the stillbirth rate and the
NICU admission rates showed a decreasing trend,
with figures close to the national averages [6].
The use of the moving average technique for maternity
outcome data has the potential to improve clinical
practice by allowing for reliable and early detection of
trends. Formal statistics are available for this and
similar time series data. This should reduce the risk of
false positives and would allow for more robust
decision-making regarding the application of local
clinical guidelines and policies.
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The demographic characteristics of mothers at the
Nepean hospital have been previously described [3]
and are similar to those of the general population in
Australia. However, the caesarean section rate for this
unit is significantly higher than Australian public
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