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Local data collection and analysis are acknowledged as common barriers to generation of, and benchmarking
against clinical outcome standards in obstetric anaesthesia. We present a replicable model for departmental data
collection, processing and visualisation, in the form of a data dashboard. The dashboard has enabled contem-
poraneous data analysis, leading to real clinical and organisational improvements. By using widely available

software and expertise, we present a replicable model, which if adopted at other centres would improve local
ownership over obstetric anaesthetic data and provide service insights. We believe that this represents an
important step towards national data collection projects in obstetric anaesthesia.

Background

The Royal College of Anaesthetists and the Obstetric Anaesthetists’
Association (OAA) have both produced standards for obstetric anaes-
thetic care in the United Kingdom (UK), via the Quality Improvement
Compendium' and a subsequent Delphi Method® process respectively.
However, since the National Obstetric Anaesthetic Database was dis-
continued in 2014, there is no required national collection of obstetric
anaesthetic activity data and complication rates to provide comparative
estimates, and best practice requires regular local auditing. Interna-
tionally, projects such as the Society for Obstetric Anesthesia and Peri-
natology (SOAP)’s Centers of Excellence (COE)4 demonstrate how
centralised data submission can be used to drive standards in obstetric
anaesthesia.

Issues with data collection are recognised as a significant limiting
factor in attempts to produce and benchmark against clinical outcome
measures, as highlighted in a recent review.” This is also reflected in a
survey of lead obstetric anaesthetists in the UK conducted by the OAA in
2019.° Only 54% of 98 respondents routinely analysed their data, with
29 hospitals citing insufficient resources for data collection as the main
reason for failure to analyse. This is despite recommendation from the
RCOA in the Guidelines for Provision of Anaesthesia Services that data
collection and analysis should be organisationally supported.”.

Effective data utilisation has positive impacts on clinical outcomes,
as demonstrated by the California Maternal Quality Care Collaborative
(CMQCC).® Their implementation of a Maternal Data Centre,” has seen

improvements in outcomes for women and their babies, including
maternal mortality decline in California, versus an overall rise in na-
tional maternal mortality in the United States.® In the UK The National
Maternal and Perinatal Audit'” (NMPA) produces risk-adjusted
maternal and neonatal outcomes for individual units. There is limited
anaesthetic data however, indeed the most recent 2022 report cites
“data completeness issues for many NMPA measures, especially for
anaesthesia”. Moreover, the delayed publication of reports remains a
major issue.

Considering the above, we set out to improve local obstetric anaes-
thetic data utilisation, by creating a dashboard display enabling real
time analysis of clinical and system outcomes. By using globally avail-
able software, we present a replicable model. Fig. S1

Methods

At our institution, with 4,607 deliveries and 1,872 caesarean de-
liveries (CD) in 2023, anaesthetists recorded their clinical documenta-
tion on Cerner Millenium using “ad hoc” forms for theatre anaesthesia
(Fig. 1), labour analgesia and follow up (Supplementary Materials 1 and
2 respectively). To incorporate this data into the dashboard, Trust-
employed business analysts used a Structured Query Language script
to automate monthly extraction of clinical data from Cerner Millennium.
This script generated Microsoft Excel raw data files, which then un-
derwent a protocoled clinician review to sense-check for errors. The
cleaned data was added then to a master Excel file (Fig. 2) linked to the
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Fig. 1. Clinical data input form for theatre anaesthesia provision.
dashboard. the dashboard for display and analysis.

The data dashboard was built using a data visualisation application
available via Microsoft Office 365'' called PowerBl. PowerBI is a
globally available, established data tool and is used by NHS England
Digital to present the National Maternity dashboard.'” Our data dash-
board used the master Excel file as a data source, and using PowerB],
various graphs (termed “visualisations”) were constructed and added to

Results

A dashboard homepage was created displaying an overview of key
indicators (Fig. 3), reporting specifically:
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Clinical data utilisation - a blueprint

- AN

Develop and run
protocol to sanitise
raw data

/1

A
|
|
|
1

On an ongoing basis, 1
identify and resolve I
‘edge cases’ in the .
1

data .

Work with clinicians
to identify valuable
areas of focus /
specific metrics

Design and build
dashboards and ‘plug
in’ data sources

Continuously improve - data quality, additional data sources, new visualisations

°0¢

Educate clinicians in
structured data entry
and dashboard
outputs

I
0.~

A UL

Use dashboards to 1
glean clinical insights
e.g. areas of
excellence/ !
improvement 1

Fig. 2. Graphical overview of data collection, processing and visualisation pathway.
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Fig. 3. CD data: total CD, CD under GA and GA conversions. Epidural data: total labour epidurals and re-site rate. Non LW Anaesthetist provision: theatre cases

and labour epidurals.

e CD Data: total number, total under GA, total converted to GA, non

labour ward anaesthetist provision

¢ Epidural data: total number, resite rate, wait times by category, non

labour ward anaesthetist provision
e Filters: year, month, time of day

Subsequent pages displayed:

e Non-Labour Ward Anaesthetist Workload (Fig. 4a):

o Frequency of anaesthetists not assigned to labour ward assisting
e Labour Epidural Data — total number, re-site and recognised dural
tap rates
e Theatre Epidural Usage (Fig. 4b)
o Epidural top up success rates & reasons for not proceeding with top
up
o Long Epidural Waits — by wait time category, and reason for delay
e Non-CD Theatre Workload
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Fig. 4. A) Non LW Anaesthetist Workload: Additional anaesthetic support required for theatre cases and labour epidurals. B) Epidural Top Up Success in
Theatre: Total number and proportion of labour epidurals successfully topped up for operative delivery.

e Intra-operative Discomfort — including management strategies
employed

e CD Estimated Blood Loss — displayed by category, including blood
product administration

e CD GA rates — both de novo and GA conversion

e Local Leaderboard - top five proceduralists for CD / epidurals by
month

e Automated monthly data submission for multi-centre audit project'*

When viewing the dashboard, filters can be selected and combined to
display a subset of data. All pages contain filters for in or out of hours

and non labour ward anaesthetist involvement. Alternatively, users can
click directly on an area of interest on the graphs, such as a specific
month’s epidurals, and all other data (resite and dural puncture rates,
non-labour ward anaesthetist provision) updates live to reflect this se-
lection. This functionality makes it easy to drill down on potential trends
in our data.

Discussion

The visualisation of our data via the dashboard has already led to
improvements in four key areas: (1) better understanding of workload
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patterns out of hours; (2) quality of data collection; (3) metrics for
epidural conversion success in theatre; and (4) monthly reports on
intraoperative discomfort.

The dashboard, alongside a recent department audit project have
identified that 75% of labour epidurals are performed out of hours, and
all epidural procedures delayed by over 60 minutes occurred out of
hours. Our input forms capture how often anaesthetists not rostered to
labour ward are called in for labour analgesia or operative cases out of
hours.

The combination of these data has been used for a business case to
staff an extra obstetric trained anaesthetist on the out of hours rota.

By cross-referencing data from labour epidural insertion and theatre
anaesthesia, we are now able to view the success and failure rates of our
epidural top ups in theatre (Fig. 4b). We feel that such insights enable us
to give more informed consent when siting epidurals or proceeding to
theatre, by giving patients up to date, local figures.

In the process of setting up the data processing pathways, we have
identified areas for improvement in our input forms. For example, we
now include a hard Yes/No for suspected postdural puncture headache
(PDPH) to aid complication analysis. Most recently we have added time
in and out of theatre, to gain more detailed understanding of the
anaesthetic workload in theatre as a function of time. The dashboard
makes such additions quick to produce, allowing contemporaneous ex-
amination of our practice.

An example of direct improvement in patient care is the Intra-
operative Discomfort page. All cases of recorded intra-operative
discomfort are displayed, filterable by month, management steps
taken, in or out of hours, and unique patient identifiers update according
to selected filters. This allows for timely identification of cases, senior
clinician review of notes, and decision to offer a debrief and or clinic
follow-up as appropriate.

We are currently building an individual report page. This will only be
available to the department lead and will help to provide insights such as
how novices’ skills progress over time. It will also provide a compre-
hensive individual logbook for each member of staff when shared with
them. This functionality can also be adapted to view complications,
which can be used by the department to target teaching.

While we acknowledge that access to existing digital infrastructure
and business analyst support facilitated our approach, the software and
skills used are widely available and transferable. Even starting with
simple metrics and gradually building capacity can offer meaningful
insights.

In addition to this, existing access to the software used in our project
may be UK specific and may not be available in low- and middle-income
countries.

The availability of trust employed business analysts and clinicians
with Excel and PowerBI capability has also been invaluable. Whilst this
may not be immediately available to all anaesthesia departments, these
are skills that the authors have learned and developed during the process
of the project. Engagement of trust employed business analysts, whilst
vital, has not always been a given, and is something the authors have
had to advocate for throughout the project.

With national data collaboration projects such as the NHS England
Digital Maternity dashboard being built using the same software,
replication of projects such as described by the authors could pave the
wave towards renewed national obstetric anaesthetic data collection in
the UK.

In the conditions described, we provide a blueprint for local centres
in the UK to establish similar data pathways and visualisation. Whilst
data dashboards are by no means novel, data collection and analysis are
areas in which anaesthesia is falling behind our colleagues, in particular
maternity services. We propose that obstetric anaesthetic units should
not only collect data electronically but should also have a robust way of
analysing and displaying this data to improve care of patients.

The model we present enables this, and replication at other centres,
even for very simple metrics, would improve the understanding of local
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service provision and highlight areas to commend or improve on. Scaled
adoption of data dashboards in the UK could also represent an important
step towards central data submission, and reviving national obstetric
anaesthetic benchmarking projects.
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