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ABSTRACT

Introduction: Inflammatory bowel disease (IBD) care is increasingly
complex, and substantial unwarranted variation in care delivery persists
across services. While clinical quality registries are well positioned to
support quality improvement, many rely on retrospective data collection
and delayed feedback, limiting their impact on routine clinical practice.
There is a need for timely, system-integrated approaches that improve
visibility of care processes and outcomes without increasing clinician
burden.

Methods: The IBD-PERFECT (Inflammatory Bowel Disease Performance
Evaluation Review Framework for Excellence in Clinical Treatment)
initiative is a planned 3-year, clinician-led quality improvement initiative.
It uses routinely collected data from Crohn’s Colitis Care to populate real-
time dashboards with an aim to optimise care. Currently six centre-level
key performance indicators (KPIs) and corresponding data completeness
metrics are generated across participating centres in Australia and New
Zealand. KPIs include smoking status, corticosteroid and opiate use,
clinically active disease, anaemia, and colorectal cancer surveillance
eligibility. Results are reported as median and interquartile ranges across
centres.

Results: IBD-PERFECT was launched in September 2025, and as of
November 2025 included 20 centres with 16,988 individuals with IBD;
6,506 individuals comprised the active cohort. Median KPI values and
interquartile ranges across centres were low for: current smoking (1.3%
[IQR 0-4.8]); systemic corticosteroid use (1.1% [0.2—4.1]); opiate use
(0.6% [0—1.6]); clinically active disease (7.9% [0.0—-13.4]); and anaemia
(0.1% [0-3.8]). The median proportion meeting colorectal cancer
surveillance eligibility was 11.2% ([1.8—23.4]). Data completeness varied
substantially: smoking status and opiate use status were not recorded in
16.4% (2.5-43.4), and 13.2% (2.3—44.2) respectively. Disease activity
indices were not calculable in 41.8% (22.3-71.0), and haemoglobin was
not recorded within 14 months in 90.9% (57.1-100.0) of the active cohort.
Among those meeting colorectal cancer surveillance eligibility criteria,
95.6% (88.5—100.0) did not have a colonoscopy recorded within three
years. Clinician roundtables provided positive feedback for the early
implementation and identified healthcare utilisation and health-related
quality of life measures as high-priority future functionality.

Conclusion: Early data demonstrate the acceptability and feasibility of
real-time quality benchmarking in IBD care. Reporting data completeness
alongside KPIs enables meaningful interpretation and supports reflective
practice, local quality improvement, and system-level learning.
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Introduction

Inflammatory bowel disease (IBD) is a chronic condition
with rising global prevalence and substantial healthcare
utilisation across diverse health systems.! Delivering
consistent, coordinated, high-quality care is essential to
optimise outcomes and minimise complications. The
growing number of available therapies and increasing
complexity of disease management have heightened the
need to systematically track care processes and
outcomes. Despite the availability of international and
local clinical guidelines, substantial variation in treatment
approaches and care delivery persists across centres and
treating teams, with evidence that recommended
standards are not consistently applied in routine
practice.23

Care for people with IBD is frequently reactive, with
clinicians tailoring management to symptom burden,
disease activity and individual circumstances.4 Clinical
attention is also often directed toward severe disease
and emerging therapies, while basic aspects of care that
are highly amenable to improvement receive less focus.
Although electronic medical records (EMRs) have
increased documentation and data capture, they have
also increased cognitive load and often provide limited
real-time feedback to make care delivery transparent
and measurable. As healthcare systems become
increasingly digitised, there remains a gap between the
availability of structured clinical data and the delivery of
real-time, disease-specific benchmarking that s
embedded within routine workflows. In the absence of
structured measurement and feedback, unwarranted
clinical variation can emerge, which is a recognised
barrier to high-quality IBD care.> Clinicians may also
overestimate how often key targets are achieved, while
objective data may reveal meaningful differences in
performance and outcomes relative to peers.®” This gap
between perceived and measured performance
underscores the need for systematic evaluation of
healthcare structure, processes and outcomes to support
quality improvement in IBD care, consistent with
established quality-of-care frameworks.8

The need for improved visibility of IBD care was recently
reinforced in the 2025 State of the Nation in Inflammatory
Bowel Disease report in Australia.? The report identified
inconsistencies in models of care, variable access to
multidisciplinary services, and limited system-level
visibility of care delivery and outcomes. Importantly, it
highlighted the absence of coordinated, timely data to
support quality improvement, service planning and policy
development, despite the substantial and growing
burden of IBD.

The Australion Commission on Safety and Quality in
Health Care (ACSQHC) recommends that health services
should review their clinical variation by collecting care
processes and patient outcomes and comparing
performance with other health service organisations and
providers for benchmarking of care.’® Clinical quality
registries (CQRs) were established to meet this need, and
there is evidence that well-designed registries can
improve clinical processes and patient outcomes.!!.12

However, many registries rely on retrospective data
collection, are poorly integrated into routine clinical
workflows and provide delayed feedback, limiting their
ability to inform day-to-day clinical decision-making.!3-15

With the advent of EMRs, digital dashboards and real-
time reporting offer an opportunity to address these
limitations by providing timely, accessible insights into
care delivery and outcomes. Evidence suggests that
dashboards embedded within clinical systems can
support improvements in care processes and resource
utilisation, although implementation remains uneven due
to governance, funding and technical barriers.14

IBD-PERFECT (Inflammatory Bowel Disease Performance
Evaluation Review Framework for Excellence in Clinical
Treatment) was developed in response to these
challenges as a planned 3-year, clinician-led quality
improvement initiative to improve the visibility of IBD care
using routinely collected clinical data. The program is
intended to evolve iteratively through multistakeholder
engagement and consultation, including IBD clinicians,
professional bodies, consumer organisations and
pharmaceutical pariners. The platform draws structured
data from defined fields in Crohn’s Colitis Care
(CCCare),'s an IBD-specific EMR used in routine care
across Australia and New Zealand. Here, we describe the
development of IBD-PERFECT, present baseline
aggregated key performance indicators (KPls) and data
completeness across participating centres and discuss the
implications of these early findings for quality
improvement and policy in IBD care.

Methods

Data Source and Clinical Quality Registry
IBD-PERFECT draws on routinely collected clinical data
captured in CCCare during IBD care. CCCare is a
bespoke, cloud-based clinical management software to
enable contemporaneous capture of demographic,
clinical, disease activity, and treatment data, with
integrated storage of de-identified data for quality
improvement and research purposes.’>

Data entered into CCCare are de-identified prior to
inclusion in the CQR that underpins IBD-PERFECT. Registry
data are used to generate aggregated outputs for
benchmarking and quality improvement.

Platform Development and Implementation
IBD-PERFECT is a clinician-led quality improvement
initiative that uses CCCare data to improve visibility of
IBD care. Aggregated data are presented through
interactive digital dashboards built using Microsoft Azure
Power B, which enables dynamic reporting through direct
connection to the structured database hosting CCCare
registry data. Dashboards are refreshed daily to reflect
newly entered clinical information.

The dashboards, including metric selection and
presentation, were designed in collaboration with
clinicians managing people with IBD across multiple
participating centres. Emphasis was placed on usability,
interpretability, and relevance to routine clinical practice,
with the aim of supporting ongoing audit and quality
improvement.
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Access Levels and Data Visibility

IBD-PERFECT operates using tiered access levels that
determine data visibility. A public-facing report displays
aggregated data across all participating centres
(https:/ /ibdperfect.org/dashboards). Site-specific data
are accessible only to authorised users at the relevant
participating CCCare site and display both aggregated
benchmark distributions and site-level results. An internal
reporting environment is available to the CCCare team
to support platform oversight and research activities.

Users with site-specific or internal access may download
de-identified patient-level data relevant to their own site
using internal CCCare identifiers to support local audit
and quality improvement activities. Users cannot view
identifiable information or patient-level data from other
sites.

Cohort Definitions

Three cohorts were defined for reporting. The total cohort
included all people with IBD ever recorded in CCCare
(including those documented for epidemiologic research
only). The clinical cohort comprised individuals with at
least one completed clinical assessment or management
plan. The active cohort was defined as the subset of
people from the clinical cohort assessed within the
preceding 14 months. Unless otherwise specified, KPls
were calculated using the active cohort to reflect
contemporaneous care.

Selection and Definition of Key Performance Indicators
An initial set of six KPls was selected, informed by clinical
relevance, importance to patient outcomes, and
feasibility of capture during routine care. Indicators were
chosen to represent high-yield domains of IBD
management that are associated with adverse outcomes
and potentially avoidable harm, including modifiable risk
factors (smoking), medication-related harm (systemic
corticosteroid and opiate exposure), disease control
(clinically active disease), treatable complications
(anaemia), and preventive care (colorectal cancer
surveillance).’7-21 These indicators were intended as a
pragmatic starting point and are expected to evolve
over time.

Current smoking status was defined as the proportion of
the active cohort recorded as smoking at their most recent
clinical assessment. Similarly, opiate use and systemic
corticosteroid use were defined as the proportion of the
active cohort recorded as receiving these medications at
their most recent assessment.

Clinically active disease was defined using established
disease activity measures recorded at the most recent
assessment. For Crohn’s disease, this included a Crohn’s
Disease Activity Index (CDAI) or a patient-reported
outcome (PRO3) score of 150 or greater, or a Harvey—
Bradshaw Index score of 5 or greater. For ulcerative
colitis, clinically active disease was defined as a partial
Mayo score greater than 2 or a Simple Clinical Colitis
Activity Index score of 5 or greater.

Anaemia was defined as the proportion of the active
cohort with a recorded haemoglobin measurement within

the preceding 14 months meeting sex-specific thresholds
(<130 g/L for men and <115 g/L for women), using an
intermediate cut-off between consensus thresholds for
non-pregnant and pregnant women.'?

Eligibility for colorectal cancer surveillance was assessed
within the clinical cohort and defined as patients with
colonic IBD of at least eight years’ duration involving
disease proximal to the rectum (ulcerative colitis: left-
sided or pancolitis; Crohn’s disease >1/3 colonic
involvement), or those with a diagnosis of primary
sclerosing cholangitis.20

Data Completeness Metrics

For each KPI, a corresponding data completeness metric
was calculated. Data completeness was defined as the
proportion of the relevant cohort with sufficient recorded
information to calculate each KPI. For colorectal cancer
surveillance, completeness was assessed among
individuals who met surveillance eligibility criteria and
reflected whether a colonoscopy was recorded within the
preceding three years. Completeness metrics were
reported alongside clinical indicators to support
interpretation of observed variation and to identify
documentation gaps.

Data Reporting

IBD-PERFECT reports aggregated, centre-level summaries
using medians and interquartile ranges to describe
variation across participating sites. All results presented
here reflect registry data available at the time of
dashboard extraction in November 2025.

Results

Launch and Implementation

IBD-PERFECT was formally launched in September 2025
during the joint World Congress of Gastroenterology
and Australion Gastroenterology Week meeting.
Following launch, participating CCCare sites across
Australia and New Zealand were provided access to the
IBD-PERFECT dashboards according to predefined access
levels, enabling review of aggregated benchmark data
alongside site-level results. Early feedback from clinicians
at participating sites and consumers was supportive,
highlighting the perceived value of transparent
benchmarking outputs.

Participating Centres and Registry Cohorts

At the time of reporting, data from 20 participating
centres were included in IBD-PERFECT. The registry
contained records for 16,988 individuals with IBD. Of
these, 10,178 (59.9%) comprised the clinical cohort,
while 6,506 individuals (38.5% of the total cohort)
formed the active cohort.

Among all recorded individuals, 11,128 (65.5%) were
receiving care in Australia, with the remainder in New
Zealand. Crohn’s disease was recorded in 8,904
individuals (52.4%), ulcerative colitis in 7,171 (42.2%),
and the remaining were classified as IBD-unclassified.

Baseline Key Performance Indicators
Baseline aggregated KPIs across participating centres
are summarised in Table 1 and displayed graphically in
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Figure 1. Results are presented as medians and
interquartile ranges to characterise variation between
sites.

Table 1. Baseline aggregated key performance indicators across participating CCCare centres (November 2025).

Key performance indicator Median Q1 Q3
Individuals currently smoking 1.3% 0.0% 4.8%
Individuals currently receiving opiates 0.6% 0.0% 1.6%
Individuals with clinically active disease 7.9% 0.0% 13.4%
Individuals with anaemia 0.1% 0.0% 3.8%
Individuals currently receiving corticosteroids 1.1% 0.2% 4.1%
Individuals meeting CRC surveillance criteria 11.2% 1.8% 23.4%

Recorded values are presented as medians and interquartile ranges across centres. Percentages are calculated using the active
cohort, except for colorectal cancer surveillance eligibility, which is calculated using the clinical cohort.

Overall, recorded rates of current smoking, systemic corticosteroid use, opiate use, clinically active disease and anaemia
were low across centres. Eligibility for colorectal cancer surveillance was assessed within the clinical cohort. The median
proportion of individuals meeting surveillance eligibility criteria across centres was 11.2% (IQR 1.8—23.4).

Diagnosis Time
KPIs All 2023 2025

10,134 6,676 60,164 82,147

3moking Opiates

Clinically active disease

Anaemia Steroids Meeting CRC surveillance criteria

Figure 1: Distribution of baseline key performance indicators across participating CCCare centres

Each indicator is shown as the median (red line) and interquartile range (shaded area) across centres. Percentages are
calculated using the active cohort, except for colorectal cancer surveillance eligibility, which is calculated using the clinical
cohort. Data represent Crohn’s Colitis Care data as of November 2025.

Data Completeness
Data completeness for each KPI is summarised in Table 2 and shown in Figure 2. Completeness varied substantially across
centres, and missing data limited interpretation of KPI values.

Table 2. Baseline data completeness for key performance indicators across participating CCCare centres (November
2025)

Data completion variable Median Q1 Q3
Individuals with smoking status not recorded 16.4% 2.5% 43.4%
Individuals with opiates status not recorded 13.2% 2.3% 44.2%
Individuals with insufficient data to calculate diseaseld1.8% 22.3% 71.0%
activity indices

Individuals without haemoglobin recorded 90.9% 57.1% 100.0%
Individuals without a clinical evaluation in the last 14{29.6% 17.8% 51.4%
months

Individuals meeting CRC surveillance criteria without|25.6% 88.5% 100.0%
colonoscopy recorded in the last 3 years

Data completeness is defined as the proportion of the relevant cohort with sufficient recorded information to calculate each
indicator at the most recent assessment. Values are presented as medians and interquartile ranges across centres.
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Missingness was most pronounced for indicators reliant on
external investigations or documentation into CCCare,
including haemoglobin recording and colonoscopy
documentation for colorectal cancer surveillance. Among

Site Diagnosis

All Vv 12023

Smoking status not recorded Oplates status not recorded

patients meeting criteria  for colorectal cancer
surveillance, a median of 95.6% (IQR 88.5-100.0) did
not have a colonoscopy recorded within the preceding
three years.

Time

2028 1,206 944 14296 20,827

t

Individuals with insufficient data to calculate disease activity indices

00t s st P9t teseteitossstegertetss

Haemoglobin not recorded

e et

Individuals potentially lost to follow-up

M

Individuals meeting CRC surveillance criteria without colonoscopy in last
3 years

Figure 2: Site-level data completeness for key performance indicators across participating CCCare centres.
Shaded areas represent inferquartile ranges and the red line indicates the aggregated median across centres. Individual site
values are shown as dark blue lines (de-identified). Data completeness reflects the proportion of people with sufficient
recorded information to calculate each indicator. Data represent Crohn’s Colitis Care data as of November 2025.

Discussion

Here we report the early implementation of IBD-PERFECT,
an innovative data-driven platform designed to support
real-time, disease-specific quality benchmarking across
IBD care sites in Australia and New Zealand. By
leveraging structured data captured during routine care,
IBD-PERFECT provides near real-time visibility of KPIs at
both site and system level, supporting reflective practice,
local quality  improvement, and  system-level
benchmarking. Using a cloud-based architecture,
participation does not need to be limited by funding
models (public vs private care) or by jurisdictions (states,
local health districts/networks or discrete hospital sites).
Whilst this has been initially deployed in Australia and
New Zealand, the data approach could equally be used
in any other global location.

The baseline findings demonstrate that real-time
performance reporting across multiple centres is feasible
when embedded within an IBD-specific clinical system.
However, they also reinforce a critical principle for
registry-enabled  quality improvement. Apparent
variation in care and outcomes can only be interpreted
meaningfully when accompanied by transparent
reporting of data completeness. Missing data should not
be viewed simply as a limitation because it identifies
where clinical workflows and documentation require
improvement. Making these gaps visible enables
targeted strategies to strengthen measurement, support
fair benchmarking and over time, reduce unwarranted
variation in high-yield aspects of IBD care that can be
addressed without relying on expensive or scarce
resources.

Early insights from implementation and baseline
findings

IBD-PERFECT was launched at the joint World Congress
of Gastroenterology and Australian Gastroenterology
Week meeting in September 2025, and the results
reported here represent the first aggregated system-
level snapshot following implementation. Several
baseline KPIs appeared favourable across participating
centres, including low recorded proportions of individuals
who were current smokers, receiving systemic
corticosteroids or opiates, or assessed as having clinically
active disease. However, interpretation is limited by
variation in data completeness, particularly in this early
phase of platform adoption.

This interplay between recorded performance and data
capture was most apparent for colorectal cancer
surveillance. Although only a subset of the clinical cohort
met eligibility criteria, a high proportion of eligible
individuals did not have a colonoscopy recorded within
three years. This is unlikely to represent a true deficit in
care delivery and more plausibly reflects limitations in
documentation, system integration, and the capture of
investigations performed outside CCCare. Whilst this
may not be the whole explanation, the approach used in
IBD-PERFECT, with the provision of actionable insights
back to sites, will enable them to explore the actual
reasons behind missing data and/or KPl under-
achievement.

What we have learned

Several key insights have emerged from this initial phase.
First, IBD-PERFECT demonstrates  that  fimely
benchmarking can be achieved across diverse services
when digital data capture enables quality reporting from
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routine clinical workflows. This approach aligns with
contemporary recommendations for CQRs and avoids the
delays and administrative burden associated with
retrospective data collection.!1.12

Second, making data missingness visible is a core quality
improvement function of the platform. Transparent
reporting of completeness identifies where care
processes cannot yet be reliably measured, enabling sites
to prioritise workflow, documentation and system-level
improvements that strengthen the credibility of
benchmarking. This is consistent with established registry
and health informatics literature, which emphasises that
data accuracy and completeness are prerequisites for
meaningful quality improvement and valid
benchmarking.22:23

Third, the KPI set used in this early iteration intentionally
focuses on high-yield and widely actionable aspects of
IBD care that do not require scarce or expensive
resources to address. Smoking cessation, minimising
avoidable systemic corticosteroid exposure, reducing
opiate use, recognising and treating anaemia, and
ensuring appropriate colorectal cancer surveillance
represent fundamental elements of high-quality IBD care.
Improving performance in these domains is highly
achievable through focused clinical attention and local
service improvement, and increased visibility alone may
be sufficient to drive substantial gains by prompting
audit, reflection, and targeted follow-up.

Finally, IBD-PERFECT was designed to support
improvement through constructive feedback rather than
punitive comparison. Site-level results are presented
alongside aggregated system-wide distributions rather
than prescriptive thresholds. Evidence from audit and
feedback research indicates that feedback is more likely
to influence practice when it is timely, contextualised, non-
punitive, and linked to actionable next steps.2425 In this
context, the ability for sites to download de-identified,
site-specific patient lists using internal identifiers is a key
enabling feature, supporting local validation, targeted
follow-up, and quality improvement activity.

Future directions

These findings reflect an early implementation phase,
and KPI estimates may change as documentation
practices mature and site engagement increases.
Indicators reliant on externally performed investigations
may underestimate true performance where
documentation is incomplete.

IBD-PERFECT remains in its initial iteration and is designed
to evolve. Immediate priorities include improving data
completeness through clinician engagement and
refinement of workflows, alongside iterative review of
the KPl set to ensure ongoing relevance. Planned
developments include paediatric-specific indicators24
and longitudinal evaluation of KPIs after at least 12
months of implementation to assess trends and determine
whether enhanced visibility translates into measurable
improvements in care processes.

Conclusion

Overall, IBD-PERFECT (https://ibdperfect.org/) provides
a practical  framework for real-time  quality
benchmarking in IBD care using routinely collected clinical
data. By pairing actionable performance indicators with
transparent reporting of data completeness, the platform
supports reflective practice, meaningful benchmarking,
and system-level learning as part of a scalable quality
improvement approach.
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