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ABSTRACT

Background Postpartum haemorrhage (PPH) contributes
to substantial maternal morbidity. Research into PPH has
led to improvements in care which have been incorporated
into the Obstetric Bleeding Strategy for Wales.
Intervention A national quality improvement team
supported local teams in implementing multiple
interventions including risk assessment, objective
measurement of blood loss, multiprofessional assessment
(at the bedside at 1000 mL blood loss) and point-of-

care (POC) testing of coagulation to guide blood product
resuscitation during PPH. The project was rolled out to

all 12 obstetric units in 2017. The interventions were
reinforced by an All Wales Guideline, PPH proforma and
standardised training. A national database, biannual
audits, and patient and staff surveys reported process and
outcome measures.

Results Process measures: during 2017, there was an
increase in the percentage of maternities with documented
risk assessment (0%—76%), objective measurement of
blood loss (52%—88%) and POC testing for coagulation
for PPH >1500 mL (38%—-59%). Maternity staff survey
indicated that 94% were aware of the project and 87%
stated that it had changed their unit's management of
PPH. Interim outcome measures: the incidence (95% Cl)
of PPH >2500 mL per 1000 maternities in 2017 was 6.03
(5.23-6.95). The annual number of women receiving any
red blood cell transfusion, level 3 intensive care admission
and hysterectomy for PPH was 19.7 (18.2 to 21.3), 0.702
(0.464 to 1.06) and 0.255 (0.129 to 0.504) per 1000
maternities, respectively.

Conclusions A high level of project awareness across
Welsh maternity units has been achieved. Measurement
of blood loss was reported to be the most important early
change in practice, while PPH documentation and POC
testing continue to be embedded. Combining qualitative
and quantitative measures to inform implementation has
improved project delivery and allowed teams to adapt to
local contexts.

INTRODUCTION

Problem description

Postpartum haemorrhage (PPH) istheleading
cause of maternal mortality worldwide," and

was responsible for 18% of direct maternal
deaths in the UK (2014-2016).> The Scot-
tish Maternal Morbidity Enquiry recorded an
increase in the incidence of major obstetric
haemorrhage from 3 to 6 per 1000 deliv-
eries (2006-2012), with PPH contributing
to 80% of severe maternal morbidity.” This
morbidity may be prolonged and impact on
the newborn child and wider family.* Within
Wales, the maternity network identified PPH
as one of the top five priorities for all health
boards in 2015.

Available knowledge
PPH is defined by The Royal College of Obstet-
rics and Gynaecology (RCOG) in the UK as
a blood loss of 2500mL within 24hours of
vaginal delivery, or 21000 mL after caesarean
delivery, while severe (>2000mL) and massive
PPH (>2500mL) are described regardless of
mode of birth." Appropriate management of
PPH requires an effective multiprofessional
team comprising midwives, obstetricians,
anaesthetists and haematologists to promptly
recognise abnormal bleeding and undertake
specialist intervention with appropriate use
of medication, surgical techniques and blood
products. RCOG published comprehensive
guidance advocating this approach in 2016,
yet there remains wide variation in the inci-
dence and management of PPH across the
UK.267

A programme of research into PPH has
been undertaken at the University Hospital
of Wales, Cardiff and Cardiff University since
2010.5"* Observational data collected during
the research showed a reduction in the inci-
dence of PPH of >2500 mL by 60%, the use of
blood products by 30%, and a fall in hyster-
ectomies and intensive care unit admissions
from PPH.'® Although the research focused
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on point-of-care (POC) clotting tests and the role of
fibrinogen in obstetric bleeding, the improvement in
morbidity outcomes was observed for all women who had
suffered PPH, indicating that the improvements could
not be explained solely by the effect of early fibrinogen
concentrate administered to mothers within a randomised
controlled trial.' It was felt that in order to facilitate trial
recruitment and in a change from previous management,
the following steps were being routinely undertaken:

1. Risk assessment of every woman to plan delivery loca-
tion and management of the third stage.”

2. Cumulative measurement of all blood loss.

3. Escalation of care to ensure multiprofessional clinical
review (obstetrician, anaesthetist and senior midwife)
at 1000mL blood loss.

4. Bedside assessment of coagulation, haemoglobin and
lactate.

The bedside blood results were used to inform patient
resuscitation and administration of blood products using
an evidence-based algorithm,12 and tranexamic acid was
given by 1000 mL blood loss.'* Measurement of blood loss
(using graduated containers and gravimetric measure-
ment of blood-soaked swabs and pads) was integrated into
routine practice to standardise study recruitment (which
depended on PPH volume),"*" although measurement
of blood loss as a single intervention has been shown not
to improve maternal outcomes in PPH."® To be clinically
useful blood volume lost must be reported in real time,"
therefore cumulative, measured blood loss was inte-
grated into an escalation policy (based on the speed and
volume of bleeding, with recognition of the potential for
concealed haemorrhage).*’

Clinical pathways can improve healthcare outcomes.
Similar themes of risk assessment, measured blood loss
and multiprofessional working have been employed
by several PPH quality improvement initiatives in the
USA.** # These projects advocate empirical blood and
blood product resuscitation rather than POC-directed
administration. In California, this approach led to a 27%
reduction in total number of blood products used,24 %
while Bingham et al described an 18-month project which
did not impact on outcomes.*®

21

Baseline data

Following extensive discussion between all clinicians
involved in maternity care at meetings across Wales (facil-
itated by the Maternity Network Wales, the Society of
Welsh Obstetricians and Gynaecologists and the South
Wales Obstetric Anaesthetic Forum) it became apparent
that the rates of hysterectomy, intensive care admission
and blood transfusion varied widely across the 12 obstetric
units (OUs). Similar variation had been observed previ-
ously in Scottish maternity units.” An All Wales PPH
management strategy was therefore developed called the
Obstetric Bleeding Strategy for Wales (OBS Cymru) with
a successful grant application submitted to the Welsh
Government.

Specific aims

The aim of OBS Cymru was to improve outcomes and
reduce variation in severe PPH rates for all modes of
birth across Wales, by implementing a standardised
PPH pathway. This approach also aligned practice with
the prudent healthcare agenda published by the Welsh
Government.”’ Specific outcome measures included:

» Blood product transfusion.

» Level 3 intensive care admission.

» Hysterectomy due to PPH.

» Massive PPH (>2500mL).

METHODS

Context

Wales has a population of 3.1 million with approximately
31000 maternities per annum. Women have the choice to
give birth in an OU, an adjacent or free-standing midwife-
ry-led unit or at home. The smallest maternity unit has a
birth rate of around 500 per year, there are seven units of
approximately 2000 births per annum, three units of 4000
and one tertiary referral unit that has a birth rate of 6000.
The units vary in staffing levels, case mix and structures
of the clinical teams. In 2017-2018, the rate of induction
of labour was 33.8%, while 63.5% of mothers gave birth
vaginally without assistance, 9.8% had an instrumental
delivery, 13% had an elective caesarean and 13.7% had

8
an emergency Caesarean.Q

Funding

Initial funding via an Efficiency Through Technology
Fund (Welsh Government) was augmented by support
from 1000 Lives Improvement and Werfen (industry
partner who manufactures POC ROTEM Sigma device
(Werfen, Barcelona, Spain)).

Project organisation

Project board

The lead applicants (RC and SFB) on the Welsh Govern-
ment grant set up a national project board which
included a patient and a lay representative, two senior
midwives employed by 1000 Lives (working as one full-
time equivalent), midwifery representation from The
Maternity Network Wales, Welsh Clinical Leadership
Fellows funded by Welsh Deanery (two full-time fellows
per year), a consultant obstetrician, a consultant haema-
tologist and consultant anaesthetists (figure 1). Adminis-
trative support was provided through 1000 Lives Improve-
ment, including data analysis figure 1.

The project board provided strategic leadership and
monitored the introduction and uptake of the project.
The board produced an identifiable project brand:
‘Obstetric Bleeding Strategy for Wales - OBS Cymru’,
with bilingual (English and Welsh) patient and profes-
sional facing publicity material. Project information
was provided via a website, quarterly newsletters, social
media and brief ‘Situation, Background, Assessment,
Recommendation” communications for urgent informa-
tion. After a national launch in November 2016, annual
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Figure 1

national meetings provided opportunities for local cham-
pion teams to consolidate their training, share experi-
ences and discuss barriers to implementation. Annual
site visits were undertaken to understand the context of
each OU and help inform local changes. Training was
provided on all aspects of the project at regional and local
study days and governance sessions.

Regional leads

The regional leads (Welsh Clinical Leadership Fellow or
senior midwife) were part of the national project board
and were each assigned to two to three OUs based on
geographical location. Their responsibility was to support
the creation of local champion teams consisting of a local
midwife, obstetrician, anaesthetist and haematologist to
lead the project in each OU. The regional leads main-
tained contact with the local champion teams, providing
regular updates and support with training on all aspects
of the project, including quality improvement skills. The
frequency of support was frontloaded during the first
year of the project.

Local champion teams

The local champion teams provided role-specific cascade
training to their local team (including obstetricians,
midwives, anaesthetists, haematologists and theatre
teams). The local champion midwifery role was funded
for 3.7hours per week through the grant, while consult-
ants contributed through their supporting professional
activity time.

Project development and support

The project was designed to be delivered over 3 years.
The initial 5 months (August-December 2016) were
used for planning and development prior to a phased
introduction of the interventions over the first 3 months

Schematic representation of the Obstetric Bleeding Strategy for Wales (OBS Cymru) organisation. OU, obstetric unit.

of the implementation period (January—-March 2017).
Driver diagram and Gantt charts were developed to
guide project progress. (figure 2, online supplementary
appendix 1). The impact of project interventions was
assessed according to Medical Research Council guid-

ance.29

0BS Cymru intervention

The project has four key themes described as ‘The 4-

stage approach’:

1. Formal risk assessment.

2. Cumulative objective measurement of blood loss after
every delivery to facilitate timely and appropriate esca-
lation of care.

3. Multiprofessional working with a senior midwife, ob-
stetrician and anaesthetist attending the mother at
1000 mL blood loss, or earlier for clinical concern, to
enable early obstetric interventions to control bleed-
ing, optimise resuscitation and ensure blood sampling
for POC tests of coagulation, haemoglobin and lactate.

4. POC-guided, individualised blood product replace-
ment supported by an algorithm developed from
previous research'”* (see online supplementary ap-
pendix 2).

These themes were embedded into clinical practice,

using several strategies:

1. A paper proforma that facilitates the fourstage ap-
proach (see online supplementary appendix 3) was de-
veloped for use in all women in labour. The proforma
prompts escalation to appropriate clinicians, reinforc-
es PPH management and standardises documentation.
It includes risk assessment and obstetric interventions
based on RCOG guidance.”

2. A national measurement of blood loss training pack-
age was developed. This included an educational vid-

Bell SF, et al. BMJ Open Quality 2020;9:6000854. doi:10.1136/bmjog-2019-000854

3


https://dx.doi.org/10.1136/bmjoq-2019-000854
https://dx.doi.org/10.1136/bmjoq-2019-000854
https://dx.doi.org/10.1136/bmjoq-2019-000854
https://dx.doi.org/10.1136/bmjoq-2019-000854
https://dx.doi.org/10.1136/bmjoq-2019-000854

Month

Jan Feb Mar Apr May June

Negotiations with ROTEM, 1000 Lives
Improvement, Welsh Government

July  Aug Ot Nov  Dec

Champion
teams.
Welsh| appointed

Funding
awarded

Project
actions

Context

Data sharing agreements.
signed byl health
boards, |

Blood
loss
measure-

ment

ROTEM

Jan  Feb  Mar  Apr

< Leadership
Project design including logo

Database design, trialling
and then roll out

Database run chart

2016 2017 2018
Jan Feb

May  June July Aug Sept Oct Nov Dec

Midwitery 'f,:l‘:';'
away day meeting

Ongoing improvements to database output format

Guideline
ratified

Develop guideline Audit A

Roll out
proforma
Version 1

Liaise with
legal and
copyright

Feedback via
staff surveys

Develop
Version 2

Trial Version

g

Figure 2 Gantt chart depicting the Obstetric Bleeding Strategy for Wales (OBS Cymru) implementation. POC, point of care;

PPH, postpartum haemorrhage.

eo (developed in conjunction with The Association
of Women's Health, Obstetric and Neonatal Nurses
(AWHONN)) and a scripted simulation session. The
national team developed education sessions for all un-
dergraduate midwifery courses in Wales.

3. Multiprofessional teamworking and escalation was re-
inforced with drills incorporating OBS Cymru inter-
ventions. The practice was integrated into mandatory
training.

4. A POC algorithm for blood clotting based on ROTEM
sigma was developed based on previous research. Auto-
mated ROTEM sigma devices were installed into each
OU between January 2017 and April 2017. The project
provided a device with consumables for each OU with
appropriate training in maintenance and test interpre-
tation.

5. The fourstage approach and ROTEM sigma algo-
rithm were incorporated into an All Wales PPH
Guideline.”

All Wales quality improvement registration and data sharing
approval

OBS Cymru was supported by the national quality
improvement organisation for National Health Service
(NHS) Wales (1000 Lives Improvement Wales). The
research and development department at Cardiff and
Vale University Health Board confirmed the project was a
quality improvement initiative. Each Health Board estab-
lished a data sharing agreement supporting national data
collection and sharing.

Data collection

A custom-built national database, developed by 1000 Lives
Improvement Wales, was introduced to record real-time
outcome and process measure data. This was launched in
January 2017 and captured all PPH episodes of 21000 mL
across Wales. Data were inputted by local champion teams
with data verification performed by the national project
team. The database interface provided both funnel plots
and run charts to enable local units to track change and
benchmark against all Wales data. Biannual audits were
used to collect process measures including measurement
of blood loss, presence of the paperwork in the mother’s
notes and the use of the risk assessment on admission in
labour. Annual staff and patient surveys informed mecha-
nisms of project uptake.

Data analysis

Data were analysed using Microsoft Excel (Redmond,
USA). Binomial CIs were calculated using the Hmisc R
library V.4.2.0 implementation of the Wilson method.™

RESULTS

The timescales of the interventions are described in
figure 2.

Context

Preproject baseline survey

A 37-question self-assessment survey was completed by
lead clinicians (and or teams) in each OU prior to project
launch.” The document assessed general confidence

4
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Figure 3 Summary of objective elements of postpartum haemorrhage (PPH) management reported by all 12 obstetric units

(OUs).

in readiness to manage a PPH (score 1-5) and objec-
tive elements of PPH management (weighted score,
maximum 100 points). The median (range) reported
confidence in readiness to manage a PPH was 4 (3-5),
while median objective weighted score was 70 (40-79). A
summary of the objective elements of PPH management
is shown in figure 3. This showed that although most units
felt they had a high degree of readiness for PPH manage-
ment, there was a large variation in what was considered
key elements and no units had them all in place at the
beginning of the project.

Site visits

Formal project visits were repeated annually by represent-
atives of the national project team, with qualitative summa-
ries then shared with the local teams. These described the
strengths and challenges of a unit when dealing with PPH
in terms of communication (eg, escalation pathways),
task factors (eg, use of massive haemorrhage protocol),
site (eg, locality of delivery suite), team (eg, availability),
patient factors (including complexity), education/
training (including multiprofessional training), equip-
ment/resources, working conditions (eg, timing of PPH
events) and organisational factors (eg, governance struc-
tures). The visits highlighted local barriers to improve-
ment, such as a lack of equipment (eg, weighing scales).
These issues were escalated to and resolved by local
management.

Understanding uptake of interventions

Staff survey

A staff survey was circulated to all 12 OUs in July 2017
(7months after start). All staff groups were represented
in the 272 returned surveys (midwives (50%, 137/272),
obstetricians (14%), 37/272), anaesthetists (19%, 53/272)
and theatre staff (15%, 40/272), with a median (range)
number of surveys received per OU of 20.5 (12-34).
The percentage of respondents aware of the principles
of OBS Cymru was 94% (256/272), with 87% (236/272)
reporting a change in their unit’s practice of PPH manage-
ment as a result of the project. Measurement of blood
loss was thought to have contributed to the change by
79% (216/272) respondents, while POC, the fourstage
approach and teamworking had contributed by 53%
(143/272), 47% (127/272) and 41% (112/272), respec-
tively. Training had been received by 63% (172/272) with
additional training requested by 65% (177/272). Barriers
to implementation included training, staff and time
constraints, and teamworking. Local data were fed back
to inform ongoing focused project development.

Patient survey

An experience survey was circulated to mothers who
had a PPH >1000mL in September 2017. Analysis of
37 responses from five OUs found that 95% (35/37) of
women felt well supported by staff during their PPH.
Three women suggested improvements in care that
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included communication, particularly with the birthing
partner. This information was fed back to teams and inte-
grated into training sessions.

Interventions

Process measures

Measurement of blood loss

Several strategies were used to understand uptake of
measurement of blood loss in clinical practice:

1. Reach and dose

a. Prospective audit cycles of consecutive deliveries oc-
curring during a single week were conducted bian-
nually in OUs. Data were obtained from the mater-
nity notes and included mode and place of delivery,
blood loss volume, type of blood collection equip-
ment and whether all blood loss was measured. Ob-
jective measurement of blood loss increased from
51% (260/511) to 88% (356/405) of all maternities
(not just those deliveries where there was a PPH).
Measurement of blood loss for all modes of delivery
is shown in figure 4.

b. Continuous data were collected for all PPHs
(=1000mL) as part of a national OBS Cymru data-
base from January 2017 onwards, indicating wheth-
er the intervention was being adopted for all PPH
events. Monthly recorded measurement of blood
loss in the database increased from 77% (166/215)
in January 2017 to 89% (205/230) in December
2017. A run chart of weekly measurement is illus-
trated in online supplementary appendix 4.

2. Fidelity

a. A standardised training package was delivered at
the national launch event and reproduced at local
multiprofessional training sessions by local teams.

3. Staff survey

a. Of the staff involved in measurement of blood loss,
63% (132/209) had received training and 93%
(194/209) felt confident undertaking the task.

Four-stage approach to managing PPH

The phased introduction of the paperwork into clinical
practice included a draft design followed by small-scale
trial use in each unit prior to roll-out in January 2017.
Uptake was described using:

1. Reach and dose

a. Two audit cycles in 2017 showed the presence of the
paperwork in all maternity notes increased from
0% to 83% (336/405) of women and completion
of the risk assessment increased from 0% to 76%
(308/405) of women.

b. The OBS Cymru database recorded completion of
the risk assessment in cases of PPH. The accuracy of
these data was limited by difficulties in accessing pa-
tient notes to ascertain completion, with only 33%
(505/1521) of episodes in the second half of 2017
having this information recorded. Where the in-
formation was available, 79% (399/505) had a risk
assessment completed, use of the four-stage paper-
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Figure 4 Box and whisker plots to describe % of mothers in
each obstetric unit (OU) with measured (vs estimated) blood
loss for different modes of delivery in sequential audit cycles.
Median, mean, IQR and range are illustrated. Data for elective
caesarean sections in December 2017 are skewed by one
elective caesarean section occurring in a single OU in which
the blood loss was estimated.
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work was recorded in 47% (771/1521) episodes and
65% (503/771) had had it completed.
2. Fidelity

a. Regional leads delivered training to local champion
teams who then cascaded to the local multiprofes-
sional team.

b. No data were recorded regarding the impact of the
paperwork on review of PPH events or documenta-
tion.

3. Staff survey

a. Of respondents 49% (132/272) had used the pa-
perwork and 60% (165/272) supported it replac-
ing prior PPH documentation. The survey identi-
fied multiple improvements that were required in
the fourstage proforma (including simplification
and flow), which were incorporated into a revised
version. This was circulated for additional trial and
comment prior to release in January 2018 (see on-
line supplementary appendix 3) and incorporation
into the All Wales PPH Guideline.

Use of POC testing for coagulation

POC testing of coagulation (ROTEM sigma) was indicated
for bleeds >1000 mL with ongoing bleeding or earlier for
clinical concern. ROTEM sigma devices were installed
between January and April 2017 into 10 OUs (two sites
had them installed prior to the project but adopted
the OBS Cymru protocol in 2017). A training package
was developed in conjunction with a national lead POC
testing manager to ensure standardisation of training and
testing across sites. The training was cascaded by local
POC testing managers, supported by the national team.
Internal quality control (QC) systems were adhered to.
All units were enrolled into the National External Quality
Assurance Scheme by 2018. The use of POC coagulation
testing across Wales was assessed using information from
the OBS Cymru database:

1. Reach and dose

a. Four hundred and ninety ROTEM tests were per-
formed on 26% women (369/1448 database epi-
sodes) in the first half of 2017 compared with 685
ROTEM tests on 38% of women (583/1521) in the
second 6 months of 2017.

b. Of the women who had a PPH >1500mL, 38%
(206/547) had a ROTEM test performed in the first
half of 2017 compared with 59% (346,/588) in the
second 6 months of 2017.

c. The number of women who had repeat tests as per
protocol was not recorded in the national database.

2. Fidelity

a. Use of ROTEM to guide blood product manage-
ment was informed by the database linking test re-
sults to patient transfusion but was limited by a lack
of information around when bleeding stopped.

b. In the first 6 months of 2017, 40 women received
Fresh frozen plasma (FFP) or fibrinogen concen-
trate, of which 53% (21/40) had ROTEM tests
performed. In the second 6 months, 30 women re-

Table 1 All Wales PPH outcome indicators per 1000
maternities in 2017 (data extracted from the Obstetric
Bleeding Strategy for Wales (OBS Cymru) database, 25 June
2019)

Mean women per 1000

Outcome indicator maternities (95% ClI)

Blood product use
Red blood cell transfusion 19.7 (18.2 t0 21.3)
1.47 (1.1 to 1.96)

1.31 (0.965 to 1.77)

Fresh frozen plasma
Fibrinogen concentrate

Cryoprecipitate 0.287 (0.151 to 0.546)
Platelets 0.638 (0.413 to 0.986)
Level 3 intensive care admission for 0.702 (0.464 to 1.06)
PPH
Hysterectomy for PPH 0.255 (0.129 to 0.504)

PPH, postpartum haemorrhage.

ceived coagulation products and all of them had a
ROTEM test performed.
3. Staff survey

a. Of respondents, 92% (249/272) were aware that
they had a ROTEM device on their unit; 49%
(133/272) had received training and the most com-
monly requested additional training was for the RO-
TEM (81%, 144/177).

Outcome measures

Full outcome measures will be published following
completion of the project and data analysis. Data from
2017 led to a better understanding of the incidence of
PPH. Of the 31341 maternities in 2017, 2969 episodes
were entered into the database with 2868/2969 (96.6%)
having blood loss >1000mL. The median (IQR) blood
loss for women entered on to the database was 1339 mL
(1123-1700), with a maximum loss of 7806 mL. The inci-
dence (95% CI) of PPH >2500 mL in Wales was 6.03 (5.23
to 6.95) with a median (IQR, range) per OU of 7.8 (3.6 to
9.0, 2.6 t0 9.9). The incidence of >1000 mL and >2000 mL
has been published previously.”* Additional outcome data
for 2017 are described in table 1.

DISCUSSION
The OBS Cymru PPH management strategy was adopted
by all 12 OUs in Wales. A high level of project awareness
was achieved early in the implementation phase across
all sites and professional groups. We believe this was a
crucial step in changing practice and was accomplished
by local and national teams communicating effectively
and receiving the support of multiple stakeholders.
Local teams were encouraged to adapt OBS Cymru
to the needs of their local contexts, allowing them to
take ownership of the project. In addition, the develop-
ment of local and national interprofessional networks
allowed shared learning and maintained enthusiasm.”
The provision of time and resources (including quality
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improvement training, data interpretation and feedback)
across professional groups was essential in ensuring rapid
adoption of OBS Cymru.*

Quantitative assessment of process measures showed
changes in practice, while qualitative data were used to
describe the potential mechanisms of these changes and
how implementation differed across sites. This in turn
allowed OBS Cymru to be adapted and refined during
implementation.

An early staff survey indicated that the project had led
to a change in PPH care, with measurement of blood
loss accepted as routine practice. Use of the fourstage
approach proforma and ROTEM increased over the
first year with further refinement of the paperwork and
ROTEM education required. To address the need for
additional team training, the national team collaborated
with the national Practical Obstetric Multidisciplinary
Training course,” to align the content of both initiatives
and further embed the OBS Cymru approach.

The lack of a unified maternity database in the Wales
database presented a significant barrier to data collec-
tion. A bespoke, cross-site, national database was there-
fore created to measure process and outcome change
and allow local units to monitor their progress and
benchmark against others. The data collection resulted
in duplication of data entry into local and project data-
bases. The national project team have therefore been
working with stakeholders to explore embedding quality
markers into national statistics. The initial data set was
also recognised as being too comprehensive, creating
a significant time burden for data entry and reducing
the time available to deliver local training and quality
improvement. The data requirements were therefore
stratified depending on the severity of the PPH following
feedback from local teams.

The outcome measures chosen to describe OBS
Cymru are relevant to mothers and maternity providers.
They reflect bleed severity, blood transfusion, maternal
separation from her newborn child (during level 3 crit-
ical care admission) and long-term fertility implications
following hysterectomy. During project implementation,
both hysterectomy and level 3 intensive care admissions
were recognised as infrequent and sentinel events and
although every such event must be reviewed, and lessons
learnt, these measures are not useful to inform day-
to-day changes in practice. More common indicators
that describe effective PPH care include rates of 1000 mL
PPH (and progression to larger bleeds) and blood
transfusion rates were found to be more important to
measure change of practice in the Quality Improvement
project.

It is anticipated that the national scale of the data
collection will facilitate substantial PPH learning. Recog-
nition of the increased incidence of 1000 mL PPH, when
blood loss is measured as opposed to estimated, will have
implications for service users and researchers on an inter-
national scale.”™*!

FUTURE REPORTS AND RESEARCH

The key themes for sustainability (guided by the NHS
Improvement Sustainability Model),42 and achievements
(including outcome data) will be described in subsequent
publications. The paucity of data regarding cost analysis
of POC tests of coagulation in PPH has been identified
by NICE guidance,” and we will therefore perform a cost
analysis following project completion. Furthermore, the
variation in effectiveness of local leaders across sites,"
and the impact of the adoption of OBS Cymru into
community and midwifery-led settings in 2018 is yet to be
described.

OBS Cymru was designed as a national quality improve-
ment project. All OUs implemented the intervention and
so there was no control arm for comparison. A future
cluster randomised control trial would be required
to further understand the impact of the OBS Cymru
complex intervention.

CONCLUSIONS

OBS Cymru is a quality improvement collaboration which
has been implemented into all 12 OUs in Wales. High
levels of project awareness was achieved by both local and
national multiprofessional leaders engaging and empow-
ering local maternity staff. Communication networks
within and between units enabled shared learning across
sites. Using both quantitative and qualitative measures to
understand impact and mechanisms of change allowed
project delivery to be adapted to local contexts and needs;
an approach relevant to all expanding quality improve-
ment initiatives. Measurement of blood loss was the most
important early change in practice, while ROTEM use,
PPH documentation and team training continues to be
embedded. The nationally agreed data set has improved
understanding of PPH care, with the aim of improving
outcomes and reducing variation across Wales. The early
adoption of the OBS Cymru approach across 12 OU of
different sizes and staffing structures demonstrates appli-
cability of the approach across a wide variety of NHS
settings.
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