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EXECUTIVE
SUMMARY

Systemic  communication gaps between
departments drive bed congestion and idle
time across hospitals. An integrated platform
enables real-time coordination and predictive
resource allocation, reducing assessment delays
and length of stay without replacing existing
systems.

Inappropriate testing, manual logistics, and rigid
scheduling waste resources hospital-wide.
Mobile applications and interoperable health
information technology enable real-time access
to accurate data, lowering costs, shortening
throughput time by over 12%, and reducing
readmissions.

Poor care coordination contributes to most
adverse events, with staff frequently unable to
reach colleagues. A single integration engine
connects any system to any person, enabling
standardised best practice. Real-time
information sharing and automated tracking
reduce intervention times from hours to
minutes, shorten stays, and improve clinical
outcomes.

Overall hospital efficiency is often measured by
average length of stay. Improved service
delivery and productivity reduce admission
time, directly benefiting bed capacity and costs.
Digital health implementations save as much as
20% on length of stay.

lkonix  Technology delivers two relevant
solutions. The Message Integration Engine
ingests data from systems or personnel triggers
and broadcasts it according to customised
workflows. lkonix Connect is a clinical messaging
platform that receives alerts from systems and
allows healthcare-level secure collaboration.

Deploying these interrelated services at a
hospital increases the time and resources
available  to  patients. Based on a
meta-assessment of the studies here, we
estimate a conservative efficiency dividend of
5-10% across the entire hospital.

Digital health solutions cannot necessarily affect
the time it takes for patients to heal physically,
but they can better control other variables. A
5% increase in productivity at the scale of a
healthcare facility amounts to savings in the
millions of dollars.
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INEFFICIENCY IN HEALTHCARE

SYSTEMS

Government healthcare expenditure equates to
around 10% of Gross Domestic Product (GDP)'.
Even with that level of investment, ambulance
ramping remains a concern across all Australian
jurisdictions, with levels increasing in each period
leading into 20252,

There are two obvious approaches to improving
the capacity of any system, public healthcare
included:

Increasing the resources available, or

Improving the efficiency of using existing
resources.

While increased investment is always a matter for
public discourse, as a health tech company, Ikonix
Technology is interested in investigating how our
customers can utilise

current and future

technology to drive efficiency in healthcare

delivery.

In doing so, we can identify a few areas where
inefficiencies may exist and then apply a digital
health solution to address them. From there, we
can work towards quantifying the opportunity
healthcare providers may be able to access
their digital health

through investment in

platforms.

We can group these into three clear themes of
inefficiency:

In this article, we’ll examine each of these and how
improvements in any or all of them lead to
improvements in one of the key metrics of hospital
efficiency: Length of Stay. This is the consumer’s
time spent between admission and discharge,
often measured as an average.

Improvements in ALOS can confirm the ultimate
success of any digital health solution in improving
hospital efficiency.

One literature review identifies several categories of areas where different healthcare

organisations may experience inefficiencies:

Motion

Physical movement that isn’t in aid of actual
productive work, such as searching for
equipment, drugs and paperwork.

Over-production

Producing more than the required, or
before or without a need, such as
unnecessary diagnostics.

Inventory

Financing and storage expenses, and
patients waiting, particularly where there is
scarcity.

Transportation
Unnecessary movement of patients or staff.

Waiting
Idle time such as waiting for results, staff or
medicines, or by scheduling errors.

Over-processing

Unintentionally doing more processing work
than required, including unnecessarily
repeating tests or reconfirming data.

Defects

This might include paperwork errors,
incorrect work, generating waste, and
readmission after failed discharge.

Adapted from Fiorillo et al, 2023



PATIENT WAIT TIMES BEFORE AND

AFTER ADMISSION

Congestion and slow throughput delay patients’ access to services (triage to

treatment), reduce the capacity of service delivery in diagnostics and treatment,

and keep dischargeable patients in needed beds longer than necessary.

Collectively, we are describing this as idle time.

Digital health solutions can reduce communication gaps, automate workflows, and

reduce the possible points of failure, reducing this idle time.

Improvements can be quantified using standard wait-time metrics, such as time

between presentation and triage, triage and being seen by a clinician, as well as

condition-specific metrics, such as the example door-to-balloon or ECG times.

Patient idle times for treatment and admission
have increased across metropolitan acute public
hospitals. The variation in length of stay among
admitted patients has a consequential effect on
access to hospital beds for those waiting in the
When
idle time at admission

emergency department”. the hospital

becomes congested,
increases, reducing the ability to place incoming

patients in the required beds.

In a study that included one Berlin hospital, the
average triage time during peak hours was 48
with  33%
15-minute benchmark for

minutes, of cases exceeding the

initial assessment.

Admission  processing averaged 3.6 hours,

particularly for internal medicine and geriatrics,
while discharge took between 1.8 and 2.2 hours.

Lack of training
Communication breakdowns

Staff shortages

Workflow delays

Procedural inefficiencies

attributed  this  to
communication between departments being the

The authors poor

primary driver of patient waiting:

Interviews with six ED physicians identified
systemic communication gaps between the
emergency department and inpatient services
as the primary cause of delayed transfers.

Inefficiencies in patient transfer processes,
including poor bed tracking and handovers,
resulted in internal delays.

Delays in radiology were linked to equipment
downtime and prioritisation of emergency
cases, while outpatient clinics faced delays due
to misalignment with inpatient discharges and
emergency department retention®.

Preoperative delays

Technological limitations, failures

Malfunctioning or inadequate
equipment

Hospital infrastructure
Equipment availability

Workplace organisation

Standardised protocols

and intrahospita
transfers

Scheduling

Staff allocation

Regulations

Adapted from Zeiler & Strazovska, 2025




A variety of studies have identified methods
relevant to specific health concerns and hospital
processes that can improve the efficiency of care
services. There are many procedures conducted in
hospitals, and we can only select clear examples to
illustrate the possibilities for applying digital health
solutions in this context.

In a study of ED presentations with chest pain,
implementing a continuous improvement protocol
that used the group messaging features of a
consumer-grade app to provide instantaneous
feedback on suspected acute coronary syndrome
(ACS) yielded measurable results. Cases were
posted on the group once activation was made,
team leaders

timelines were provided, and

commented. Weekly assessments  ensured

% ECG within 10min

7 6°/o

x 1213

mins

9 30/0

compliance and highlighted areas for
improvement.  After six months of the
improvement program, door-to-balloon time

improved from 77% to 92%. Door-to-ECG time
was reduced from 12 = 3 minutes in the first
quarter to 7 + 3 minutes in the last quarter, with
93%
compared with 76% before the program®.

compliance with guideline timeframes,

Information technology infrastructure is a critical
success factor for wait reduction. At a network
level and supported by appropriate digital health
solutions to integrate the technologies, centralised
queue waiting lists (single-entry models, pooled
waiting lists, equalisation between providers) have
consistent evidence of effectiveness in reducing
waitlists

and promoting utility and

including reduced waitlist mortality and improved

equity,

post-surgery survival. Further, the Agency for

Average time to ECG

Clinical Innovation at NSW Health suggests
decentralised surgical care, in which tertiary
hospitals  transfer low-acuity patients to
community hospitals. They identify T
infrastructure as a key facilitator of success, along
with  physician and  patient engagement,
team-based cooperative care, and ongoing

evaluation’.

Quantifying the improvement is possible using
standard wait-time metrics and operational KPlIs.
An important metric is the time a person waits to
be seen by a clinician after triage®. Additional
quantifiable include times,

measures triage

admission  processing time, and discharge

duration. These can be enhanced with condition-
specific metrics, such as door-to-balloon time and

Compliance with
90-min guideline

73
mins

9 2 %

Adapted from Alhejily, 2021

7 7%

and door-to-ECG time. Each of these can be
monitored and reported through integrations with
the Electronic Medical Record, enabling hospital
personnel to update the Record in near real time °.

Longitudinally, these can also be evidenced in
Average Length of Stay and Average Bed
Occupancy rates. Reduced length of stay is a
quantifiable return from improved patient flow. In
the same ACS study, early invasive strategy and
case detection reduced the median admission

time from 4 days to 2.5 days.

A variety of studies have identified methods
relevant to specific health concerns and hospital
processes that can improve the efficiency of care
services. services. There are many procedures
conducted in hospitals, and we can only select
clear examples to illustrate the possibilities for
applying digital health solutions in this context.



In a study of ED presentations with chest pain,
implementing a continuous improvement protocol
that used the group messaging features of a
consumer-grade app to provide instantaneous
feedback on suspected acute coronary syndrome
(ACS) vyielded measurable results. Cases were

posted on the group once activation was made,

timelines were provided, and team leaders
commented. Weekly assessments  ensured
compliance and highlighted areas for
improvement.  After six months of the
improvement program, door-to-balloon time

improved from 77% to 92%. Door-to-ECG time
was reduced from 12 £ 3 minutes in the first
quarter to 7 +
93%
compared with 76% before the program®.

3 minutes in the last quarter, with

compliance with guideline timeframes,

Information technology infrastructure is a critical
success factor for wait reduction. At a network
level and supported by appropriate digital health
solutions to integrate the technologies, centralised
queue waiting lists (single-entry models, pooled
waiting lists, equalisation between providers) have
consistent evidence of effectiveness in reducing

waitlists and promoting utility and equity,
including reduced waitlist mortality and improved
post-surgery survival. Further, the Agency for
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decentralised surgical care,
transfer  low-acuity  patients to
They identify IT

infrastructure as a key facilitator of success, along

hospitals
community hospitals.

with  physician and  patient engagement,

team-based cooperative care, and ongoing

evaluation’.

Quantifying the improvement is possible using
standard wait-time metrics and operational KPIs.
An important metric is the time a person waits to

be seen by a clinician after triage®. Additional
quantifiable measures include triage times,
admission  processing time, and discharge

duration. These can be enhanced with condition-
specific metrics, such as door-to-balloon time and
door-to-ECG Each of
monitored and reported through integrations with
the Electronic Medical Record, enabling hospital

time. these can be

personnel to update the Record in near real time °.

Longitudinally, these can also be evidenced in
Average Length of Stay and Average Bed
Occupancy rates. Reduced length of stay is a
quantifiable return from improved patient flow. In
the same ACS study, early invasive strategy and
case detection reduced the median admission

time from 4 days to 2.5 days.
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RESOURCE ALLOCATION AND

UTILISATION

Inappropriate, repeated and otherwise unnecessary service and facility use, as well

as errors in documentation antecedent to these, result in hospital inefficiencies.

Mobile applications, system interoperability, automated or enhanced workflow, and

leveraging real-time data and predictive tools can help to improve resource use

measurably.

Improvement in asset and personnel utilisation reduces delays caused by

unnecessary initial or confirmatory tests, such as almost one-third of some

pathology tests being unnecessary, or direct increase of the total number of MRI

exams one facility was able to conduct, without any change in staffing or

equipment.

The Institute for Healthcare Improvement explains
that inappropriate use of clinical services wastes
resources without improving outcomes. The
systematic use of more (or fewer) resources than
necessary, including CT or MRl instead of an X-ray,
unnecessary  admission, and  inappropriate
antibiotic use, all represent a direct drain on
health system sustainability®. Where a service such
as an MRI is unnecessarily reserved or misapplied,
it’s also less available to those who more
appropriately need that service, further adding to

the idle times discussed above.

In a sample of 7074 urine microscopy, culture, and
per 1000 ED
presentations), an estimated 27% of tests could

sensitivity  requests (88
have been safely avoided given the absence of
clinical symptoms. Nearly half (41.6%) of patients
were treated with antibiotics, and 22.4% were
treated without a positive test result®. This means
both the impact of overprescribing on the patient
and the unnecessary consumption of hospital
materials.

The absence of IT tools to support internal

transportation processes, in which medicine
location events were not recorded electronically,
meant that in one study, locating missing items

required multiple staff members to manually

review paper records, making the process time-
consuming and inefficient'®.

Mobile technologies can reduce errors and

accelerate  decision-making in  real time.
Implementing mobile applications enables medical
personnel to access

accurate, up-to-date

information immediately, reducing decision-
making delays. Electronic input, retrieval, and
updating of information minimises risks such as
miscommunication, lost paperwork, and delays in
data. This

accuracy accelerates

updating critical improvement in

logistical operations and

ensures that medical teams have the right

information at the right time'®.

At a higher, systemic level, health information
technology interoperability shortens transfer times
and reduces readmissions. HIT interoperability
during interhospital transfer reduced throughput
time by 45.6 minutes (12.0%) on average. When
interoperability was enabled through a common
HIE vendor, the reduction was 15.6% greater than
when different vendors were used. Furthermore,
interoperability led to a 3% decrease in the 30-day
readmission

all-cause rate among transferred

patients, significant positive

impact on patient outcomes'’.

demonstrating a



Operating
through

room efficiency can be improved

scheduling strategies and

technologies. Strategies with consistent positive

enabling

evidence include separating emergent from
planned surgery; high-volume, low-complexity lists;
block schedules; split blocks; open blocks for add-
on cases; the golden patient approach (the most
medically fit patient first); and scheduling patients
requiring inpatient beds postoperatively as late in
the block as possible.

performance monitoring,

Enablers include
staff feedback and
education, team briefings and morning huddles,
quality (PDCA,
Sigma), standard operating procedures, checklists,

improvement cycles Lean, Six

data-driven caseload prediction, and artificial
intelligence (machine- and deep-learning models)’.

notification and ICT
daily
capacity. Previously, MRI cancellation notifications

Real-time cancellation

integration can increase examination
stopped at the hospital reception desk, and the
radiology department could not capture them,
meaning vacant slots could not be used effectively.
contacts the

By mandating that reception

examination room directly upon cancellation,
waiting patients could be brought forward and
accommodated,

emergency examinations

Exam reservations

+347

Average delay

Days until
next available
reservation

_89%

Exams conducted

+28%

Exams outsourced

Emergencies
referred to
alternate
provider

_83°/o

Adapted from Yahata et al, 2025

increasing the number of daily examinations by
approximately five'.

Quantifying the improvement in care coordination

uses time metrics, clinical outcomes,

readmissions, and cost reductions. Specific
quantifiable measures from the evidence include:
door-to-needle time (from 118 to 26 minutes),
thrombolysis within 60 minutes (17% to 93%),
(10 to 8 days)(17),

improvement, psychiatric hospitalisation rates and

length of stay S score
days admitted, emergency room visits, arrests,
costs per consumer, and reduction in clinical
variation across sites (18). Each can be tracked
after the implementation of
digital health

demonstrate return on investment.

before and

coordinated systems to

Electronic bed management and just-in-time bed
assighment are emerging strategies. The Agency
for Clinical Innovation found early but promising
evidence supporting electronic bed management
systems and just-in-time bed assignment. This
involves assigning ready beds to patients ready to
move rather than preassigning them. Enhanced
digital infrastructure for real-time bed vacancy
prediction and management can help increase
postoperative recovery capacity’.



COORDINATION OF CARE DELIVERY

Poor care coordination creates delays, duplication, and communication failures that

waste resources and harm patients. Clinicians often find it difficult to access the

right people at the right time.

Better and automated information sharing saves time and reduces variability,

reducing the length of time patients must remain admitted to the hospital.

Various studies have shown improved coordination resulting in faster critical

procedure occurrence, such as from stroke identification to thrombolysis, STEMI

ED presentation to ECG and balloon time, and more. All of which reduce patient

Length of Stay.

Poor care coordination creates delays, duplication,
and communication failures that waste resources
and harm patients. The Institute for Healthcare
Improvement identifies inefficiencies in flow,
throughput, communication, and coordination as
direct

laboratory

sources of waste, including delayed

results, readmissions, longer-than-
expected length of stay, beds held for admission
or transfer, and artificial variability due to lack of

coordination®.

Poor communication is a leading cause of harm,
contributing to 70% of adverse events and
identified as the root cause in 65% of sentinel
patient events. Many clinical communications are
inter-team and role-based,

ad hoc, making

practice overly complex and highly variable.
Front-line clinicians struggle to identify who is
performing a specific clinical role at any given
time. Multiple different communication methods
exist, and individual receiver preferences dictate
which method is used - preferences that
Switchboard may know but are not generally

visible to clinical staff'.

Nearly half of clinicians cannot contact relevant
staff on the first attempt more than half the time.
Fifty-five of 115 respondents in one study at an
Australian healthcare facility (47.8%) reported
being unable to contact someone on the first
attempt

more than half the time. This drives continued
reliance on switchboard services, which have
access to accurate staffing rosters and can
redirect calls. The cognitive and emotional
stresses of interruptions are well documented,
and when multiple communication modalities
operate simultaneously (e.g., SMS interrupting

phone calls), complexity increases further®.

Specific coordination failures cascade across

disciplines,  prolonging patient stay and

duplicating work. In a study of emergency
department-psychiatry  patient delays
included: psychiatry doctors

delayed handover from ED staff; ED nursing

flow,
on-call receiving
receiving delayed handover from psychiatry; social
work reporting prolonged stays due to delayed
referrals from ED and psychiatry; and failure to
assess patients in tandem across disciplines.
Duplication included both the ED nurse and the
triage separately phoning psychiatry
doctors about the same patient, and overlapping

nurse

assessments between social work and psychiatry.
Communication difficulties included psychiatry
failing to update ED nurses on management plans,
ED staff being hard to identify for updates,
security not being updated (lengthening security
interventions), and delayed updates to healthcare
assistants (lengthening 1:1 special observations)™.



Digital health solutions enable standardised,
centralised coordination with real-time
information  sharing. Organised, centralised

systems with multidisciplinary team membership
are considered optimal for diagnostic cancer
assessment services. Reducing a pathway by one
day early may save multiple days later, particularly
when tests are scheduled as soon as required’™.
Even across hospitals, standardisation reduces the
average length of stay. Integration and
communication tools enable the standardisation

of best practice within and across hospitals.

Standardised, multidisciplinary approaches using
EHR-integrated clinical decision support reduce
clinical variation across hospitals. In response to
significant intersite and temporal variability in the
incidence of postoperative acute kidney injury
(PO-AKI), a
implemented risk assessment models, practice

quality improvement initiative
alerts, and order sets, along with mitigation care
bundles, across a regional healthcare system. The
initiative ~ demonstrated  that  standardised
approaches leveraging EHR-integrated CDS and
improvement science can meaningfully reduce
clinical variation across multiple surgical service

lines'®.

Real-time information sharing and automated
time tracking dramatically improve stroke care
coordination. Following implementation of an

in-hospital  stroke  system  with real-time
information sharing (pre-notifications to team
efficient

members and multidisciplinary

communication) supported by digital clinical

collaboration tools, door-to-needle time
decreased from 118 minutes to 26 minutes. The
proportion of patients receiving intravenous
thrombolysis within 60 minutes increased from
17.39% to 92.64%. Hospital stays shortened from
10 days to 8 days, and S scores at discharge
Gaps that prolonged
easily identified,

enabling continuous quality improvement”.

improved  significantly.

door-to-needle time were

Care coordination technology enables easier
access to service providers, better communication
stakeholders,

information, and

between sharing of patient

more complete records.

Patients receiving
IVT within 90 min

17.39%

N

92.64%

Adapted from Zhang et al, 2023

Programmatic benefits have included significant
reductions in psychological distress and patient
needs related to daytime activity, company,
physical health, employment, and access to other

services. For guardians of adults with severe

mental illness, <care coordination delivered
significant decreases in psychiatric
hospitalisations, days admitted in psychiatric

hospital, emergency room visits, arrests, and costs
per consumer'®.

Quantifying the improvement in care coordination

uses time metrics, clinical outcomes,

readmissions, and cost reductions. Specific
quantifiable measures from the evidence include:
door-to-needle time (from 118 to 26 minutes),

thrombolysis within 60 minutes (17% to 93%),

length of stay (10 to 8 days), psychiatric
hospitalisation  rates and days admitted,
emergency room visits, arrests, costs per

consumer, and reduction in clinical variation across
sites'®. Each can be tracked before and after the
health
systems to demonstrate return on investment.

implementation of coordinated digital

The Wound Care Command Centre is a digital-
first clinical initiative of the Sydney Local Health
District that has reduced ALOS. In a study by the
Centre, researchers examining length of stay
found that this care model significantly reduced
the time chronic wound patients spent in the
hospital®®. A specialised, coordinated team of
nurses was able to provide immediate patient
advice, which in turn improved patient outcomes

and delivered ‘substantial cost savings’.



THE IMPACT ON LENGTH OF STAY

Overall hospital efficiency is frequently examined using a patient’s Average Length

of Stay.

Improved service delivery and productivity reduces the time patients spend

admitted, with a direct impact on capacity and cost.

Different digital health implementations achieve these dividends, saving as much

as 20% LOS

Length of stay (LOS) and its average (ALOS)
measure the days a patient spends admitted to a
hospital. This metric is often used as a gauge of a
hospital’s overall efficiency”. The three factors
discussed above each contribute to reducing the
average length of stay by reducing wastage,
across lost time waiting®, inefficient allocation of

9,10

resources”'®, and misapplication of labour™.

Shortening a patient's length of stay by a single
day can meaningfully reduce care costs. Prolonged
stays raise complication rates, strain bed
occupancy, increase admission delays and waiting
times, and fuel dissatisfaction that undermines
confidence in hospital performance’.

The chest pain interventions using a common
group chat for coordination reduced median
LOS for those presentations from 4 days to 2.5
days®.

At the Wound Care Command Centre, the
digital-first care model cut admissions and
length of stay for chronic wound patients and
saved the District millions of dollars. After
deducting operational costs, service use fell
significantly, indicating  that substantial
benefits accrue from reducing unnecessary
hospital time for these patients®.

Per Li and colleagues, interoperability can
shorten interhospital transfer throughput time
by 12.0%, while also cutting 30-day all-cause
readmissions by 3%, demonstrating a clear
positive impact on patient outcomes'. CSIRO
figures from New South Wales advise that
transferring patients accounts for 7.3% of
patients overall. The rate increases where

patients live more rurally, or where the clinical
response is more acute or less common??.

In the cancer patient study, the series of small
communication improvement projects sourced
from the clinical teams delivered reduced LOS
for admitted patients by more than 22%, from
4.90 to 3.80 days”.

Distractions and interruptions, such as those
discussed in the Hart study', can be linked to a
decrease in stress experienced, as well as
objective  performance and outcomes?.
Further, by reducing the wasted minutes
identified in the Hart survey, up to an hour per
day of clinician labour can be recaptured and
directed to patient care, saving the provider
money.

Collating only studies offering a direct,
quantified Length of Stay improvement
demonstrates significant opportunities
across the hospital:

Oncology 22% (15)

Cardiology - 18% (6)
Neurology 20% (17)

Logistics 3% (11)



THE OPPORTUNITY IN IKONIX UMS

AND CONNECT

Few robust studies have quantified hospital
digital health
solution, and measured the outcome in terms of

inefficiencies, implemented a
Length of Stay. The wide variability in patient

presentations, clinical requirements, and
demographics, as well as differences across
international makes  this

systems, nearly

impossible.

By studying specific, measurable issues like those
here, we can identify patterns of time lost,
misallocated resources, and unnecessary
processes, as well as numerous ways in which the
ambiguity or sheer scale and complexity of
hospital

operations can undermine care

coordination.

Ilkonix Technology’s expertise has seen us deliver
two relevant solutions into hospital environments:

Our Message Integration Engine (MIE))—the
core of the lkonix UMSILINK]—to ingest data
from systems or as triggered by personnel, and
then broadcast it in line with customised
workflows, and

lkonix Connect, a clinical messaging platform
that receives alerts from systems and allows
personnel to collaborate under healthcare-level
security.
With a successful implementation of the MIE,
clinical experiences such as interhospital transfers
(11), surgery patient movement’, imaging and
radiology service utilisation'?, and pathology test
ordering® would all be improved.

Further, a large rollout of lkonix Connect would
likely be able to achieve the required outcomes of

reducing interruptions and distractions, and
enabling clinicians to find the appropriate
colleague faster”, providing a collaboration

environment as achieved for chest pain
presentations®, supporting the team and ward-
level improvements of Lean® and support delivery
of virtual clinic solutions similar to the Wound

Care Command Centre?°.

Deploying these two interrelated services at a
hospital would increase the time and resources
available to patients. We estimate a conservative
efficiency dividend of 5-10% across the entire
hospital, based on the meta-assessment of the
studies here.

Digital health solutions cannot necessarily affect
the time it takes for patients to heal physically,
but they can better control other variables. A 5%
increase in productivity at the scale of a
healthcare facility amounts to savings in the

millions of dollars.
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