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ABSTRACT

Background Reducing the prevalence of hospital-
acquired complications (HACs) is paramount for both
patient safety and hospital financial performance

because of its impact on patient’s recovery and health
service delivery by diverting resources away from other
core patient care activities. While numerous reports are
available in the literature for projects that successfully
reduce specific HAC, questions remain about the
sustainability of this isolated approach and there may

be benefits for more wholistic programmes that aim to
align prevention strategies across a hospital. This study
describes such a programme that uses evidence and
theories in the literature to achieve and sustain a reduction
in HACs in an Australian local health service between 2019
and 2022.

Methods An organisation-wide HACs Reduction
Programme underpinned by a 3-pillar strategic
framework (complete documentation, accurate coding,
clinical effectiveness) and a 5-year roadmap to clinical
excellence was developed. Priorities were identified
through Pareto analysis and aligned at organisational,
service and specialty levels. The Institute for Healthcare
Improvement (IHI) 90-day cycle was modified to implement
contextualised evidence-based interventions supported
by the application of the Awareness, Desire, Knowledge,
Ability and Reinforcement change management model.
Under this wholistic umbrella, specific projects were data-
driven, evidence-based and outcome-oriented to promote
clinical engagement and a continuous improvement
culture.

Results Overall mean HAC rate per 10000 episodes of
care decreased from a baseline of 459.5 across 2017

and 2018 to 363.1 in 2019 and remained lower through
to the end of 2022 indicating sustained improvement in
performance.

Conclusion A wholistic approach to reduce HACs
increased the likelihood of multidisciplinary integration for
contextualised strategies and interventions. Improvement
work, particularly in relation to patient outcomes, is a
dynamic process that needs to be intentionally cultivated,
targeted and coordinated. The modified IHI 90-day cycle
proved to be an effective tool for implementation that
contributed to sustained change.

PROBLEM

A hospital-acquired complication (HAC)
refers to a complication for which clin-
ical mitigation strategies may reduce (but

! Jim Codde,? Jonathan Karnon,® Dana Hince*

WHAT IS ALREADY KNOWN ON THIS TOPIC

= While a lot of energy and cost are invested in safety
and quality by hospitals, studies suggest that indi-
vidual activities do not necessarily result in improve-
ment or sustained improvement due to suboptimal
communication between teams and a focus on
assurance and compliance rather than factors that
promote change.

WHAT THIS STUDY ADDS

= Demonstrates an applied wholistic approach to align
prevention strategies in a hospital and contextualise
evidence in the literature to improve patient out-
comes including the application of a modified ver-
sion of the IHI 90-day cycle for implementation.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= If safety and quality governance in hospitals are to
be outcome-oriented, targeted contextualised inter-
ventions are essential in balance with other compli-
ance and assurance measures.

not necessarily eliminate) the prevalence
of that complication occurring.! In 2016,
the Australian Commission on Safety and
Quality in Healthcare (ACSQHC) released
a list of 16 high-impact HAGCs table 1, with
details in (supplementary document) based
on preventability, patient impact (severity),
health service impact and clinical priority."
In July 2018, the Independent Hospital and
Aged Care Pricing Authority (IHACPA) intro-
duced a funding adjustment model for HAGCs
as a financial signal to hospitals for actions
required to reduce systemic risks related to
the delivery of care.” Subsequently, national
and jurisdictional benchmarking reports
became available for health services. This
study outlines the work by an Australian local
health service that had the highest HAC rate
in the state and ranked in the bottom 25%
quartile in a national benchmarking report.
Alarmed by the impact of this on patient
safety and the financial implications for the
organisation, the health service executives
drove an organisation-wide programme to
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Table 1
interventions applied in this study

Hospital-acquired complications list V.3.1 Australian Commission on Safety and Quality in Health Care and

HAC group Interventions Modified IHI 90-day cycle
Pressure injury » General » Not applied

» Cultural
Falls resulting in fracture or intracranial injury General » Not applied

Cultural

General
Cultural

Healthcare-associated infection

General
Cultural

Surgical complications requiring an unplanned return to theatre

*Unplanned intensive care unit admission

General
Cultural

Respiratory complications

General
Cultural

Venous thromboembolism

General
Cultural

Renal failure

General
Cultural

Gastrointestinal bleeding

General
Cultural

Medication complications

General
Cultural

Delirium

General
Cultural

Incontinence

General
Cultural

Endocrine complications

General
Cultural

Cardiac complications

VVV VVV VVV VYV VYV VYV VYV VYV VYV V VYV VYV VY

*Third and fourth degree of perineal laceration during delivery B General
» Cultural
*Neonatal birth trauma » General
» Cultural

Not applicable

Targeted contextualised interventions

» Applied with objective data for feedback

Targeted contextualised interventions

» Applied without objective data for
feedback

Targeted contextualised interventions

» Not applicable
» Applied with objective data for feedback

Targeted contextualised interventions

» Applied with objective data for feedback

Targeted contextualised interventions

» Not applied

Targeted contextualised interventions

» Not applied

» Not applied

Targeted contextualised interventions

» Not applied

Targeted contextualised interventions

» Not applied

Targeted contextualised interventions

» Applied with objective data for feedback

Targeted contextualised interventions

Not applied

This complication benefited from
improving clinical documentation to
reduce unspecified AF as an HAC®

vy

» Not applied although local efforts to
implement the Women'’s Healthcare
Australasia Perineal Protection Bundle*®

» Not applied

*Currently not considered for the Independent Hospital and Aged Care Pricing Authority risk adjustment model therefore no funding adjustment.
AF, atrial fibrillation; HAC, hospital-acquired complication; IHI, Institute for Healthcare Improvement.

promote awareness of HACs in late 2018 and endorsed
the implementation of a hospital-wide HACs Reduc-
tion Programme that was developed in 2019 to improve
performance. The aim of the programme was to reduce
hospital HAC rate by 25% in 12 months and systemati-
cally address preventable HACs in a sustainable manner.

BACKGROUND

Cost to the Australian public sector for admissions
associated with HACs was estimated to be A$4.1 billion
or 8.9% of total hospital expenditure in the finan-
cial year (FY) 2017-2018° due to an almost fourfold
increase in the mean length of stay per episode and
increase in hospital cost. Identification of patients

who develop HAC can be retrospectively determined
from their hospital separation data by the diagnosis
code and a condition onset flag assigned by clinical
coders which indicates if the condition arose during
the episode of care or not.?% However, concerns exist
about using administrative coded data for perfor-
mance measures due to potential ambiguity and
incompleteness in clinical documentation and errors
in coding.”® The gold standard of manual chart
review is therefore necessary to identify ‘true’ HAGs
and understand their clinical implications’ as the
most prevalent HACs are healthcare-associated infec-
tions (HAIs) which accounted for 55% of total HACs
in Australian hospitals in 2021-2022 FY followed by

2
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delirium (17%), cardiac complications (16%) and
respiratory complications (15%)."°

As the underlying causes of HACs consist of a variety
of hospital and patientrelated factors,” ! the ability to
prevent them varies between the different conditions.’
For example, a retrospective study in an Australian
tertiary hospital by Canning et al'* suggests that less than
50% of medication-related HACs were preventable while
for HAI up to 70% are potentially preventable when
evidence-based measures are effectively applied.”
Similarly, variations in the approach used by hospitals to
address safety and quality issues can also have an impact
on the outcomes with studies showing that a high volume
of individual activities in hospitals did not always result in
improvement due to suboptimal communication between
teams,'” being overly focused on assurance and compli-
ance'® and results from programmes such as hospital
accreditation were inconsistent.”” '® Cost pressure,” *
system complexity'? and competing priorities are just a
few of the challenges that hospitals are facing, calling for
data-driven, evidence-based and outcome-oriented
wholistic improvement programmes to align priorities,
enable clearer communication, improve the targeting
of multiple interventions that may be aimed at the same
patient cohort and to break down entrenched silos. While
IHACPA has initiated reforms that integrate safety and
quality (sentinel events, HACs, avoidable hospital read-
missions) into the pricing and funding of public hospital
services in Australia® which provide strong incentives for
hospitals to strive for best practices that result in better
patient outcomes, changes at an organisational level,
compared with those limited within a ward/unit, involve
greater complexity to mobilise larger groups of stake-
holders of multiple business units and across the organi-
sational hierarchy.'

Despite the growing realisation of the need for a more
wholistic and integrated programme to reduce the risk
of patient harm during their hospital stay, there are very
few studies that report on hospital-wide improvement
programmes where HACs or adverse events are the
primary measures,” especially in the Australian context.
Similarly, while some models and frameworks to reduce
HAGs* have been proposed by a few hospitals, the
impact of the implementation of these approaches is still
pending. This study seeks to address this gap in knowl-
edge by describing a wholistic approach that contextu-
alises evidence and theories in the literature to achieve
and sustain a reduction in HACs in an Australian local
health service that includes a main tertiary hospital with
783 beds and a secondary hospital with 241 beds. The
Standards for QUality Improvement Reporting Excel-
lence reporting guidelines are used for this paper.**

MEASUREMENT

The primary outcome measure for this study was the HAC
rate per 10000 episodes of care. In this study, the mean
HAC rate across 2017 and 2018 was set as a baseline to

have enough data points for statistical process control
(SPC) development.” Two other supporting measures
were developed through clinical case reviews to assist with
the interpretation of HAC performance and goal setting.
One was per cent of HACs that were considered as ‘false’
either due to ambiguity in clinical documentation or
errors in clinical coding, another was per cent of HAGCs
that were preventable or possibly preventable based on
the judgement of clinicians who conducted the reviews.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this study.

Outcome data analysis

Data source

This study used HAC data between 2017 and 2022.
Monthly HAC rates were extracted from the hospital’s
internal HAC dashboard using coded episode infor-
mation. De-identified episodes level information for all
admissions in scope over the 6 years were provided in an
Excel spreadsheet by the digital data intelligence unit who
developed the HAC dashboard per V.3.1 HAG:s list speci-
fications by the ACSQHC.” Variables in the Excel include
HAC group (table 1) applied, year, age, admission type,
admission transfer status, diagnosis-related group (DRG)
type, major diagnosis category 10 (MDC), Charlson Score
and the dependent variable ‘Is HAC’ where 1 equal ‘yes’
and 0 equals ‘no’.

Data analysis and performance comparison

Monthly HAC rates were populated on SPC charts in
Excel. Episodes-level data were analysed using IBM SPSS
Statistics V.24. HAC rate was modelled as a function of
year using Poisson regression, adjusted for the risk factors
age, admission type, DRG type, MDC, admission transfer
status and Charlson Score in accordance with the IHACPA
risk adjustment model.? Intensive care unit (ICU) status
was excluded from the analysis due to data limitation
to ascertain if an ICU stay occurred prior to or after an
HAC diagnosis.” P value less than 0.05 was considered as
evidence for an effect. All estimated rates were presented
with 95% Cls.

Design

To overcome the common issue of clinical engagement
being impacted by concerns of coding accuracy, this
study established a multidisciplinary HACs data integrity
working group whose membership included the HAC
programme manager, clinical coding manager, physi-
cians, finance manager and data analysts. An HAC project
officer with a clinical background and a few willing clini-
cians conducted audits and case reviews to ascertain if the
condition was truly developed during the admission and if
it was preventable, likely preventable or not preventable.
Case reviews were not well-structured initially as clinicians
had their own preferences on the level of details and how
to feedback their findings. However, the educational and
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reflective benefits of such exercise became evident after
a few months when a shift in languages used at meetings
was noted whereby gaps in clinical care processes gained
more attention than data issues. Medical and nursing clin-
ical champions were nominated to review HACs in their
respective specialties. HAC was increasingly endorsed
as an agenda item on governance and clinical review
committees.

Contemporaneously, a daily refreshed HAC dashboard
was developed and became available 3 months post-
establishment of the multidisciplinary HACs data integ-
rity working group. In late 2020, an HAC clinical case
review platform with structured questions and data trian-
gulation to minimise manual data entry was developed on
the Research Electronic Data Capture (REDCap) system
to simplify and streamline the processes involved. The
review questions were designed to gain insights on (1)
per cent of HACs that were present or likely present on
admission, (2) per cent of HAC diagnoses that were clini-
cally accurate, (3) level of preventability and (4) possible
risk mitigation strategies that could have been put in
place for prevention.

Strategy

A 3-pillar strategic framework consists of Complete Docu-
mentation, Accurate Coding and Clinical Effectiveness
was developed to be wholistic in addressing issues in the
HAC data and gaps in clinical care practices comple-
mented by a b-year roadmap to clinical excellence.

The 5-year roadmap to clinical excellence

The roadmap consists of four phases.

» Phase I focused on problem identification and
culture preparation. Data issues were acknowledged
and progressively addressed in the first 6 months.
Education sessions and workshops were delivered
to promote awareness and understanding of HACs
along with processes for performance monitoring and
reporting. Medical and nursing HAC clinical cham-
pions from each specialty were nominated whose
main responsibility was to undertake case reviews and
be the conduit of improvement strategies and changes
in clinical care practice required.

» Phase II witnessed the establishment of multidisci-
plinary improvement groups (MIGs) to research
and implement interventions for priority HACs. The
structure of the groups was an adaptation from the
clinical communities described in the Johns Hopkins
Performance Accountability Model*** and the Mich-
igan ICU Project by Pronovost et al** * Each group
consisted of representatives from medical, nursing,
allied health and pharmacy from priority specialties,
a clinical subject matter expert, an executive sponsor,
an expert in improvement and implementation who
is the HAC programme manager and an HAC project
officer. The MIGs were tasked with the development
of contextualised interventions for piloting and imple-
mentation based on findings from literature review

and clinical audits, experiences from other hospitals
and clinical expert opinions. For example, the deci-
sion to implement oral care for hospital-acquired
pneumonia (HAP) prevention was made following a
literature review and clinical consultation. Published
oral care protocol advocates three episodes of oral
care per day per adult inpatient. Six high-risk wards
were selected for piloting post Pareto analysis. On staff
feedback and evaluation of outcome data, the oral
care protocol was modified to be a minimum of two
episodes per day focusing on morning and evening
compliance. An average of 50% reduction in HAP was
observed on piloting wards postimplementation. A
hospital policy on oral care was developed and rolled
out subsequently.

» Phase III built on projects initiated in Phase II to
embed effective interventions into everyday prac-
tice and to support teams for sustained outcomes
and further improvement work. The HAGs team led
the design, communication and implementation of
interventions organisation-wide, aligned priorities
across services, specialties and teams and fostered
collaboration among professions and teams. Forums
were developed to foster a change-ready culture for
evidence-based care. For example, an HAGCs preven-
tion best practice facilitators’ group met regularly to
share empirical findings in the literature, emerging
trends in local data, lessons learnt from local projects
and models applied by other institutions, etc.
Resources were developed to support staff and patient
education such as the Remain, Remove, Re-site
decision-making tool for peripheral intravenous cath-
eter management, Your Intravenous Cannula and
Oral Care—Keeping Your Teeth Clean and Healthy
posters for patients and consumers, HAI Prevention
Bundle—BASICs Framework, ward round checklists
and Think HYPOglycaemia poster.

» Phase IV is a state of true patient safety whereby
preventable patient harm is minimised. This remains
an ongoing effort to mature in the hospital. Training
on HACs prevention is built into staff orientation
programmes that are reinforced by clinical cham-
pions and educators in local clinical areas to cultivate
sustainable improvement effort.

Tools and frameworks applied
This study drew on several theories and frameworks and
contextualised strategies reported in the literature to suit
the needs of the organisation. The Institute of Health-
care Improvement (IHI) quality improvement tools™
including Driver Diagram, Pareto Charts and SPC were
extensively used for planning and performance moni-
toring. For example, the prioritisation of HACs to be
targeted was identified annually using Pareto analysis to
focus on high volume and high-value complications as
described by others."”

Due to the 3-monthly training rotation of the clinical
workforce in the hospital and the importance of habit
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formation to embed evidence-based clinical care prac-
tice,”* we modified the THI 90-day cycle to be solely for
implementing targeted interventions over 12 weeks (84
days) instead of the three distinct phases for scan, focus
and summarise.” * Each 12-week cycle was supported
with tailored weekly feedback process using objective
data.

Faced with challenges in clinical workforce shortage and
recruitment, especially during and after the COVID-19
pandemic, we were unable to offer clinical staff protected
time for improvement work as described by Pronovost et
al?* but instead established MIGs and applied the agile
values by Jay Arthur™ to help equip and empower others
for change while collaborated for problem-solving over
compliance monitoring and being responsive to change
over following a plan. Change management applied the
Awareness, Desire, Knowledge, Ability and Reinforce-
ment model and the diffusion of innovation theory,37 38
both emphasised on awareness, desire (interest) and rein-
forcement (trial and adoption). We instigated intensive
promotion of the HAC conditions and how the IHACPA
model worked on various forums early in the programme
and developed a large network of clinical champions to
influence changes in local clinical areas and hospital-wide.

Interventions

Interventions were designed to be general that were used
across the organisation for all HACs and targeted for high-
priority complications. General interventions included
clinical case reviews, education and training, monitoring
and reporting. Targeted interventions were developed
through literature review, clinical audits and clinical
expert opinions for evidence-based care, then contex-
tualised for implementation. These were complimented
by other initiatives to influence organisational and local
culture in clinical areas through data-driven dialogues,
tailored feedback processes on performance, co-design
of improvement strategies, activities to celebrate progress

Q. Nov-19 |

‘8‘8‘8,‘8,‘8‘8,‘5,R‘S‘Q‘S‘S‘Q‘ﬁ,‘@‘ﬁ,@‘&“
RN RN SR ER RN ERENERE
complication; LCL, lower control limit; UCL, upper control

and success and forums to facilitate information and
knowledge sharing.

RESULTS

Of the 552995 hospital discharges between 2017 and
2022, 14434 (2.6%) had at least one HAC. Clinical review
of 4061 HAC events on REDCap indicated that overall,
16.3% were present or likely present on admission, 74.1%
developed during hospital stay, 5.3% were unable to be
confirmed as developing while in hospital and 4.3% had
no documentation of event found in notes therefore
potential coding error. Regarding preventability, 5.2% of
HACs were preventable, 44.6% possibly preventable and
50.1% non-preventable. Priority HACs identified through
Pareto analysis and received targeted interventions
included HAI, cardiac complications, surgical complica-
tions requiring unplanned return to theatre, medication
complications, endocrine complications, venous throm-
boembolism (VTE) and delirium.

HACs performance on SPC chart

Figure 1 shows that overall mean HAC rate per 10 000
episodes of care decreased from 459.5 in 2017 and 2018
to be 363.11in 2019, 328.3 in 2020, 353.2 in 2021 and 351.6
in 2022. Monthly HAC rate has been below the baseline
of 459.5 since January 2019 indicating sustained improve-
ment in performance.

Adjusting for risk factors on HAC rate per episode

Our modelling of the HAC rate as a function of the
year using the Poisson regression shows that there was
an overall effect of the year (X%(4)=220.6, p<0.001).
Compared to the baseline period of 2017-2018, the
annual HAC rates in 2019 through 2022 were all signifi-
cantly lower (p<0.001) with the average annual reduction
in HAC events being 22.9%, 25.4%, 22.0% and 18.3%
respectively (table 2).
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Table 2 HAC rate modelling as a function of year with and without adjustment for risk factors

Complication Year Rate Unadjusted 95% CI P value Rate Adjusted 95% CI P value
All HACs Baseline (n=5419) 1 Reference = 1 Reference -
2019 (n=2171) 0.77 0.73 to 0.81 <0.001 0.79 0.75t0 0.83 <0.001
2020 (n=2133) 0.75 0.71 t0 0.79 <0.001 0.74 0.71 t0 0.82 <0.001
2021 (n=2372) 0.78 0.74 to 0.82 <0.001 0.76 0.73 to 0.80 <0.001
2022 (n=2339) 0.82 0.78 to 0.86 <0.001 0.79 0.75t0 0.83 <0.001
Pressure injury Baseline (n=165) 1 Reference - 1 Reference -
2019 (n=69) 0.81 0.61to 1.07 0.130 0.87 0.65to0 1.15 0.314
2020 (n=46) 0.53 0.381t0 0.73 <0.001 0.52 0.38t0 0.73 <0.001
2021 (n=62) 0.67 0.50 to 0.90 0.007 0.65 0.49t0 0.88 0.004
2022 (n=86) 0.99 0.76 to 1.28 0.916 0.90 0.69to0 1.17 0.440
Falls resulting in fracture or Baseline (n=94) 1 Reference - 1 Reference -
intracranial injury 2019 (n=55) 1.13 0.81t0 1.57 0.484 1.11 0.80t0 1.55 0.526
2020 (n=47) 0.95 0.67 to 1.35 0.746 0.90 0.63 to 1.29 0.568
2021 (n=46) 0.87 0.61to 1.24 0.446 1.81 0.57to 1.16 0.256
2022 (n=46) 0.93 0.65to0 1.32 0.669 0.86 0.60 to 1.22 0.388
(“T) Healthcare-associated infection Baseline (n=2136) 1 Reference - 1 Reference -
2019 (n=853) 0.78 0.711t0 0.83 <0.001 0.80 0.74 t0 0.87 <0.001
2020 (n=791) 0.70 0.65t0 0.76 <0.001 0.69 0.64 t0 0.75 <0.001
2021 (n=1053) 0.88 0.82 to 0.95 <0.001 0.84 0.78 to 0.90 <0.001
2022 (n=1083) 0.96 0.89 to 1.03 0.265 0.91 0.84 to 0.98 0.011
(*T) Surgical complications Baseline (n=109) 1 Reference - 1 Reference -
{ﬁg;’;g‘g unplanned return to 2019 (n=43) 0.76 0.53 to 1.08 0.126 0.81 0.57 to 1.16 0.253
2020 (n=55) 0.96 0.69 to 1.32 0.788 0.99 0.72t0 1.37 0.950
2021 (n=72) 1.18 0.87 to 1.59 0.284 1.19 0.88 to 1.60 0.263
2022 (n=67) 1.16 0.86 to 1.58 0.331 1.19 0.88to 1.62 0.256
(*T) Respiratory complications Baseline (n=653) 1 Reference - 1 Reference -
2019 (n=262) 0.77 0.67 to 0.89 <0.001 0.81 0.70 to 0.94 0.005
2020 (n=280) 0.81 0.71to 0.94 0.004 0.84 0.73 t0 0.97 0.015
2021 (n=357) 0.97 0.86to 1.11 0.689 0.99 0.87to 1.12 0.819
2022 (n=330) 0.96 0.84 to 1.09 0.507 0.94 0.82to 1.08 0.372
(*T) Venous thromboembolism Baseline (n=190) 1 Reference - 1 Reference -
2019 (n=55) 0.56 0.41t0 0.75 <0.001 0.59 0.4310 0.78 <0.001
2020 (n=58) 0.58 0.43t0 0.78 <0.001 0.58 0.44 t0 0.79 <0.001
2021 (n=64) 0.60 0.45 to 0.80 <0.001 0.59 0.45t0 0.79 <0.001
2022 (n=60) 0.60 0.45 to 0.80 <0.001 0.58 0.43t00.78 <0.001
Renal failure Baseline (n=73) 1 Reference - 1 Reference -
2019 (n=33) 0.87 0.58 to 1.31 0.507 0.95 0.63to0 1.44 0.817
2020 (n=35) 0.91 0.61to0 1.36 0.642 0.97 0.65to 1.46 0.898
2021 (n=21) 0.51 0.32 t0 0.83 0.007 0.51 0.31t0 0.83 0.007
2022 (n=23) 0.60 0.37 to 0.95 0.030 0.59 0.37 to 0.95 0.029
Gastrointestinal bleeding Baseline (n=223) 1 Reference - 1 Reference -
2019 (n=102) 0.88 0.70to 1.11 0.287 0.91 0.72to0 1.15 0.410
2020 (n=100) 0.85 0.67 to 1.08 0.177 0.83 0.66 to 1.06 0.132
2021 (n=110) 0.88 0.70to 1.10 0.267 0.84 0.67 to 1.06 0.135
2022 (n=106) 0.90 0.71t01.13 0.368 0.85 0.67 to 1.07 0.167
(*T) Medication complications Baseline (n=305) 1 Reference - 1 Reference -
2019 (n=146) 0.92 0.76 to 1.12 0.416 0.92 0.76t0 1.13 0.431
2020 (n=116) 0.72 0.58 to 0.89 0.003 0.74 0.60 to 0.92 0.006
2021 (n=102) 0.60 0.48t0 0.75 <0.001 0.61 0.49t0 0.76 <0.001
2022 (n=95) 0.59 0.47 t0 0.74 <0.001 0.60 0.47 t0 0.75 <0.001
Continued
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Table 2 Continued

Complication Year Rate Unadjusted 95% CI P value Rate Adjusted 95% CI P value
(*T) Delirium Baseline (n=933) 1 Reference - 1 Reference -
2019 (n=387) 0.79 0.71 to 0.90 <0.001 0.81 0.72 to 0.91 <0.001
2020 (n=388) 0.79 0.70 to 0.89 <0.001 0.80 0.71 to 0.90 <0.001
2021 (n=389) 0.74 0.66 to 0.84 <0.001 0.74 0.65 to 0.83 <0.001
2022 (n=371) 0.75 0.67 to 0.85 <0.001 0.75 0.66 to 0.84 <0.001
(*T) Incontinence Baseline (n=89) 1 Reference - 1 Reference -
2019 (n=22) 0.48 0.30t0 0.76 0.002 0.49 0.30t0 0.79 0.003
2020 (n=23) 0.49 0.31t00.78 0.002 0.48 0.30t0 0.76 0.002
2021 (n=33) 0.66 0.44 to 0.99 0.042 0.63 0.42 t0 0.93 0.022
2022 (n=21) 0.45 0.28 t0 0.72 0.001 0.41 0.25 to 0.66 <0.001
(*T) Endocrine complications Baseline (n=739) 1 Reference - 1 Reference -
2019 (n=295) 0.77 0.67 to 0.88 <0.001 0.80 0.70 to 0.92 <0.001
2020 (n=292) 0.75 0.65 to 0.86 <0.001 0.76 0.66 to 0.87 <0.001
2021 (n=366) 0.88 0.78 to 1.00 0.050 0.89 0.78 to 1.00 0.069
2022 (n=332) 0.85 0.75t0 0.97 0.014 0.83 0.73 t0 0.94 0.005
(T) Cardiac complications Baseline (n=1090) 1 Reference - 1 Reference -
2019 (n=354) 0.63 0.56 to 0.71 <0.001 0.65 0.57 t0 0.73 <0.001
2020 (n=352) 0.61 0.54 to 0.69 <0.001 0.64 0.56 to 0.72 <0.001
2021 (n=294) 0.48 0.42 to 0.55 <0.001 0.49 0.43 to 0.56 <0.001
2022 (n=259) 0.45 0.39 to 0.52 <0.001 0.46 0.41 to 0.53 <0.001
Third and fourth degree perineal Baseline (n=141) 1 Reference - 1 Reference -
laceration during delivery 2019 (n=53) 0.72 0.53 t0 0.99 0.045 0.72 0.52 t0 0.99 0.040
2020 (n=53) 0.71 0.52 to 0.98 0.035 0.79 0.58 to 1.09 0.147
2021 (n=77) 0.97 0.74t0 1.28 0.846 0.92 0.69 to 1.21 0.535
2022 (n=75) 1.00 0.76 to 1.33 0.965 0.80 0.60 to 1.06 0.114
Neonatal birth trauma Baseline (n=51) 1 Reference = 1 Reference =
2019 (n=21) 0.79 0.48 to 1.32 0.370 0.82 0.49to 1.37 0.447
2020 (n=21) 0.78 0.47 to 1.30 0.339 0.79 0.47 to 1.31 0.360
2021 (n=20) 0.70 0.42t01.17 0.174 0.63 0.37 to 1.08 0.092
2022 (n=16) 0.59 0.34 to 1.04 0.069 0.54 0.31 to 0.95 0.034

*T indicates that targeted intervention/s were implemented for this HAC.
HAC, hospital-acquired complication; LCL, lower control limit; UCL, upper control limit.

All six risk factors (age, admission type, DRG type, MDC,
admission transfer status and Charlson Score) influenced
the HAC rate individually and in combination (p<0.001).
After adjusting for the risk factors, the effect of the year
on the HAC rate (X*(4)=232.3, p<0.001) remained signif-
icant so was the reduction in HAC rate (p<0.001) (see
table 2 for details).

Changes in individual HAC groups

Significant sustained reductions were observed in
eight HAC groups (HAI, VTE, renal failure, medi-
cation complications, delirium, incontinence, endo-
crine complications and cardiac complications),
all receiving targeted contextualised interventions
(table 1). Periodic reductions in pressure injury
(2020 and 2021), respiratory complications (2019
and 2020), third-degree and fourth-degree perineal
laceration during delivery (2019), neonatal birth
trauma (2022) were observed but not sustained. No

significant change was observed for falls resulting in
fracture or intracranial injury, surgical complications
requiring an unplanned return to theatre and gastro-
intestinal bleeding.

LESSONS AND LIMITATIONS

The wholistic approach we undertook to reduce HAGs
was novel by contextualising strategies and interventions
with multidisciplinary integration which resulted in a
significant and sustained reduction in the hospital’s total
HAC rate. Despite this success, the study also identified a
few lessons and limitations.

First, targeted contextualised interventions and the
availability of objective data to provide feedback were
essential for achieving sustained HAC reduction.
General and cultural interventions were necessary but
not sufficient on their own. For example, a postoper-
ative surgical site infection minimisation project was
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developed with comprehensive interventions derived
from a literature review, clinical audits and expert
opinions. However, due to resource constraints, no
audit was undertaken during implementation there-
fore lack of objective data to feedback to clinical
teams. As a result, no lasting change in performance
was observed for surgical complications (see table 2).
Similarly, no change in performance was observed for
falls resulting in fracture or intracranial injury over
the years whereby no targeted contextualised inter-
ventions were available despite general and cultural
interventions from the HACs Reduction Programme
and other safety and quality monitoring processes such
as clinical incident management and policy compli-
ance monitoring in the hospital. This finding reso-
nates with recommendations from previous studies
regarding limitations of programmes with a focus on
compliance monitoring in achieving improvement in
patientrelated outcome measures'® '” highlighting
that if safety and quality governance in hospitals are
to be outcome-oriented, there need to be a balance
between targeted contextualised interventions and
compliance measures, subsequently implications on
how safety and quality activities are budgeted and
planned. The importance of having objective data
for feedback to embed evidence-based practice which
often involves behaviour change is supported by
social science on habit formation whereby reinforce-
ment plays a pivotal role.™

Second, responding to change over following a plan
and being able to engage the human side of change were
key success factors for clinical engagement. We faced
unexpected challenges to implement the 3-pillar strategy
fully due to contextual factors and the sudden onset of
COVID-19 which almost stalled the programme. A deci-
sion was made early to focus on the strategic pillar of
Clinical Effectiveness that resonated with the professional
values of staff and be constant in testing and data over
opinions and habits® to guide decision-making and co-de-
sign of interventions. This approach helped develop trust
in relationships with clinicians and key stakeholders and
promoted a data-driven, evidence-based and outcome-
oriented improvement culture. Clinical engagement
(especially medical engagement) and clinical leadership
modelling were critical to implement changes and sustain
successful outcomes*” so was executive support.*!

Third, deliberate actions were needed to ensure
the work was not consumed by perfecting data at
the expense of intervention. Clinicians often viewed
HAGs from the perspective of preventability and clin-
ical implications while coders had to make judgement
based on documentation and record of the onset
of the condition. The lack of a clear definition for
certain HAGCs in the national model further compli-
cated the data issues. To help address this challenge,
we openly acknowledged the different perspectives
on the data and developed mechanisms early in the
programme that allowed transparency in reporting

and facilitated case reviews to add objectiveness in
understanding the data and the clinical significance
of HACs. We worked in partnership with coders and
clinicians to verify queries raised and bridged mutual
understanding through the process.

Fourth, HAC performance was sensitive to changes
in contextual factors. In 2021, significant changes
occurred in one of the services in the hospital and
an exponential increase in HACs especially HAIs was
noted in its patient cohort. We met with the service
leadership team and clinical staff to understand the
changes, adjusted priorities and developed tailored
strategies for early identification and mitigation
of clinical risks that mattered to patient outcomes
most.** Performance within the service improved
within 3 months and has been sustained through the
establishment of a multidisciplinary HACs prevention
collaboration group.

Despite the positive outcome, our results are
limited by the lack of baseline measurement for the
two supporting measures, namely per cent of HACs
that are considered as ‘false’ and per cent of HACs
that are preventable to ascertain the potential impact
of changes in the two measures on the overall HAC
performance. However, data collected since October
2020 shows no significant changes in the measures
and neither specific intervention on increasing
coding accuracy nor improving clinical documenta-
tion until February 2022. Therefore, we are confident
that improvement in HAC performance was largely
attributed to the strategies outlined above. Financial
implications of the HACs Reduction Programme and
its impact on an organisation culture of multidisci-
plinary collaboration and using data to drive improve-
ment will be reported in another study to shed light
on decisions for similar investments in hospitals.
Simulation-based, mastery learning intervention with
deliberate practice will be explored in the future for
staff training in prevention. Generalisation of the
work to other hospitals is possible but will depend
on contextual factors such as leadership support and
level of clinical engagement.

CONCLUSION

A wholistic approach in reducing HACGs increases the
likelihood of multidisciplinary integration for contex-
tualised strategies and interventions. Improvement
work, particularly in relation to patient outcomes,
is a dynamic process that needs to be intentionally
planned, targeted and coordinated. The modified
IHI 90-day cycle is an effective tool for implementa-
tion that creates lasting changes when complemented
with objective data from audits and tailored feedback
processes.
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