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ABSTRACT

Objectives (1) Identify the processes, staff time and
labour costs associated with non-attendance at two
physiotherapy outpatient clinics using time-driven activity-
based costing; (2) estimate labour cost-burden of non-
attendance response scenarios.

Design A six-step time-driven activity-based costing
method was used, including scenario analyses.

Setting Two tertiary hospital outpatient clinics.
Participants Clinic non-attendance rates were
determined from digital administrative records for
participating clinics. Interviews and iterative discussions
were conducted with 15 administrative and clinical staff to
establish process maps and key parameters.

Primary and secondary outcome measures The
primary outcome was health service labour cost
associated with clinic non-attendance. Four key work
processes were identified and costed (2023, A$).

Results Clinic non-attendance rates for the 2018-2021
period were 8% (Clinic 1) and 10% (Clinic 2). Complex
triaging cases constituted greater costs than simple
triaging cases. Projected annual costs of non-attendance
were as high as A$114 827 for a single clinic. The most
expensive referral and response scenario was internal
referral with non-attendance that was converted to a
telephone appointment (mean cost of A$113/appointment).
Conclusion Non-attendance rates at participating

clinics were at the lower end of values reported in prior
literature; however, substantial healthcare resource waste
was still evident. Findings highlighted the extent to which
non-attendance at scheduled clinic appointments may
not only impact patients’ welfare through lost treatment
opportunity, but also carry substantial opportunity cost
from wasted hospital resources that could have been
allocated to other referred patients. Establishing the
effectiveness and cost-effectiveness of interventions to
reduce non-attendance remains a priority.

INTRODUCTION

Amidst rising costs of healthcare delivery,
constrained healthcare resources and
burgeoning demand for services, there is
an increased need to understand areas for
resource waste reduction.' In contemporary
healthcare systems, non-attendance, defined
as instances when patients fail to attend
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STRENGTHS AND LIMITATIONS OF THE STUDY

= This study used time-driven activity-based costing,
which can be an effective and efficient approach for
identifying healthcare labour costs and improving
operational efficiency.

= This study was conducted at publicly funded phys-
iotherapy clinics and as such, findings may not be
fully generalisable to other contexts.

= The scope of this study was limited to understand-
ing personnel labour costs (productivity costs) as
the resource use associated with each activity of a
process.

scheduled healthcare appointments, isasignif-
icant waste of financial resources.” Although
there is no current robust national estimate
of wasted healthcare resources attributable to
non-attendance in Australia, there have been
compelling estimates arising from health-
care systems internationally. For example, in
the UK, the projected non-attendance costs
across the entirety of the healthcare system
are estimated to be £912million per annum.”
Estimated non-attendance costs across the US
healthcare system equate to US$150billion
per annum.*

Physiotherapy is an important allied health
profession with a pivotal role in hospital
settings that typically spans a broad range
of conditions and treatments.” In hospital
outpatient contexts, this includes the provi-
sion of interventions that serve as conserva-
tive alternatives to more invasive and costly
interventions, including surgeries, as well
as presurgical and postsurgical interven-
tions.” ® Non-attendance at physiotherapy
clinics directly contributes to lost clinical
time, which can equate to wasted resources,
if staff are unable to redirect the appoint-
ment time to other productive healthcare-
related activities.” 7 ® Poor clinic attendance
or multiple failed attendances are likely
to directly impact patient outcomes.” '
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Non-attendance also results in vacant appointment slots,
which can contribute to ongoing problems or further
deterioration of outcomes for patients who remain on
waiting lists.” This is concerning in light of lengthy wait
lists, particularly where target wait list timeframes are
being exceeded."

A recent scoping review identified highly variable
rates of non-attendance at health appointments in
international published literature, ranging from 9% to
43%."* Two studies identified in that review reported
non-attendance rates in Australia. Both studies were
specific to dental clinics, with one identifying a non-
attendance rate of 9.3%,13 while the other identified
non-attendance at 5% among adults and 11% among
children.'* Yet, even with these non-attendance rates,
the costs to the health system have received little
exploration in the existing literature.” Furthermore,
it has been recognised that to foster improved value in
healthcare, when conceptualised as health outcomes
achieved per dollar spent, it is imperative to first
understand where resource waste is occurring.'

There are multiple costing methods that can be used
to estimate non-attendance. Time-driven activity-based
costing (TDABC) has commonly been used by health-
care providers to estimate service delivery costs.'® Several
studies have applied the TDABC method to healthcare
pathways, including arthroplasty,'” radiology,'® paediatric
specialties' *” and rehabilitation.” TDABC and its appli-
cation in healthcare allow for an understanding of gran-
ular activities involved in a clinic’s key workflow processes,
estimates of time associated with conducting activities
constituting each process, and associated costs.** > This
provides the opportunity to obtain insights that can
inform ways to improve operational efficiency.”* ** The
TDABC method primarily requires the identification
of discrete activities and the estimation of two parame-
ters (unit of resources and time required) to calculate
resource cost for each activity. First, the cost of a unit of
resources (eg, per-minute cost of personnel time) and
second, the time required to perform each activity of a
process (eg, 30min).'®#*#

Physiotherapy clinics were chosen in this study as
potential use case examples of a broader non-attendance
issue within the health system at large, given their
increasing role in mitigating invasive surgical proce-
dures and managing a range of chronic health condi-
tions.” ® As such, this study seeks to address two specific
aims. First, using TDABC to identify the processes, staff

Gty

Creation of process
maps

CONE

Obtaining cost of
resources

Estimation of capacity
and calculation of CCR

time, and labour costs from the health service perspec-
tive associated with responding to non-attendance at two
physiotherapy outpatient clinics. Second, to estimate the
specific labour cost burden of different referral sources
and response scenarios relating to non-attendance for the
clinics over a year.

METHODS

Study design

This study used adapted TDABC steps from Kaplan
and Anderson®! (presented in figure 1) that included
six discrete steps. The steps were: (1) process
mapping discrete activities conducted by staff associ-
ated with rostering and managing incoming patients,
(2) obtaining time estimates for each activity of the
identified processes, (3) obtaining the labour cost
for resources used, (4) estimation of the practical
capacity of each resource and calculation of capacity
costrate, (b) aggregation of total labour costs through
the synthesis of cost and time data and (6) conducting
an uncertainty analysis simulation to assess the fidelity
of cost estimates. The results from the TDABC were
then used to project costs to address the second study
aim. It is important to note that the study intention-
ally focused on labour costs, as the incremental costs
of other resource types, for example, consumables,
were considered by participating clinics to be negli-
gible in the context of their high levels of digital
maturity where overarching non-labour system costs
were unlikely to be impacted by rates of attendance.

Study setting and context

This study was conducted over 12months, from July
2022 to July 2023, across two physiotherapy outpatient
clinics co-located within a single hospital. The hospital
is located within Metro South Health and Hospital
Service in Queensland, Australia, which serves an esti-
mated 1.2million people in its designated catchment
area.?’ The first clinic (Clinic 1) specialises in muscu-
loskeletal physiotherapy, is staffed with five physiother-
apists and receives on average 2997 patient referrals
annually. The second clinic (Clinic 2) specialises in
women’s, men’s and pelvic health physiotherapy. This
clinic is staffed by six physiotherapists and receives on
average 3347 patient referrals per year. Both outpa-
tient clinics are supported by the same 4 administra-
tive staff.

Aggregation of total
costs

Conducting an
uncertainty analysis

Obtaining time
estimates

Figure 1 Time-driven activity-based costing steps. CCR, Capacity Cost Rate.
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Study participants

In total, 15 staff across the two physiotherapy clinics
participated across different study phases, as appropriate.
They were recruited using a snowballing strategy. Clinic
staff included the outpatient physiotherapy department
director (n=1), clinic physiotherapists (n=11, including
2 who were team leaders) and administrative staff (n=4,
including 1 who was the administration manager). All
staff consented to be involved in the study. This study was
approved by the Metro South Health Human Research
Ethics Committee (HREC/2021/QMS/81605).

Patient and public involvement
Patients were not involved in the design, conduct,
reporting or dissemination plans of this research.

Data collection and synthesis

The process of collecting data and analysing informa-
tion was concurrent. An initial meeting was conducted
at the beginning of the study with key stakeholders,
which included the physiotherapy outpatient department
director (n=1), team leader physiotherapists for both
outpatient clinics (n=2) and the administration manager
(n=1). This meeting facilitated the sharing of study data
collection documents by the research team and allowed
clinic staff to provide a brief overview of their processes
relating to non-attendance. This information was used to
inform a series of facilitated discussions described below.
This discussion and all subsequent discussions were audio
recorded and transcribed by a study researcher (SMS).

Steps 1 and 2: Process map creation and obtaining consensus
time estimates

The first two steps (process map creation and obtaining
time estimates) were conducted concurrently. This
involved two semi-structured facilitated discussions
conducted via videoconference with key stakeholders
(n=3) to create process maps and obtain time estimates.
This was followed by a validation activity conducted via
email correspondence with the broader staff team from
both clinics, which included 11 physiotherapists and 4
administrative staff. All participants were involved in at
least one of the following clinic procedures: (1) opera-
tionalising the clinic referral process, (2) appointment
scheduling and (3) provision of care to patients. The
first facilitated discussion focused on understanding key
workflow processes involved in service delivery for phys-
iotherapy patients. Key workflow processes are a broad
range of procedures conducted by the clinics, from which
a set of discrete activities can be performed in combina-
tion or sequence to achieve a specific outcome.” For
example, all activities completed by administrative staff
that form appointment booking for patients (eg, calling
the patient, confirming a suitable appointment time).
Following this discussion, a study researcher (SMS)
inductively analysed audio transcripts and used informa-
tion from Step 1 to create initial workflow process maps.

The second facilitated discussion focused on verifying
the key workflow processes and corresponding activities
outlined in the process map. A time estimate for each
activity was simultaneously obtained during this verifi-
cation process. Clinic staff were asked to estimate how
long (in minutes) each activity took (eg, time taken
by an administrative staff member to book an appoint-
ment) and reach a group consensus on each estimate. To
account for variability in time taken for specific activities,
participants also discussed and agreed on a minimum
time and maximum time to complete each activity. Subse-
quently, process maps were finalised with time estimates
and presented for validation to the broader clinic staff
team. To conduct the validation activity, we used a think-
aloud method to ensure that the data used in TDABC
calculations were appropriate and represented up-to-
date organisational practices.”® The time estimates elic-
ited for each activity and associated minimum/maximum
values were presented in a table format, to aid in their
comprehensibility when think-aloud®® took place, while
the process maps were represented as visual figures for
a more accessible interpretation. All participants were
asked to verify if any component was either missing or
inaccurate. Following this collaborative review, a study
researcher (SMS) made any necessary adjustments to both
the process maps and their corresponding time estimates,
verbally relaying this information back to participants for
a final round of verification. The same study researcher
(SMS) then finalised both process maps and the corre-
sponding time estimates. The interview guide detailing
the types of questions that were asked during the creation
of the process maps and obtaining time estimates can be
found in the online supplemental appendix.

Step 3: costing resources

Resources were costed based on Australian currency (A$)
for July 2023 and were relevant to the health service where
the study was being conducted. Personnel labour rates
were calculated using the mid-point of the 2023 award
rates for the state of Queensland for physiotherapists and
administrative staff.”” The labour cost estimates included
salary and an additional 25% on-costs to account for leave
and other entitlements including superannuation funded
by the health service.

Step 4: Estimation of the practical capacity and capacity cost rate
Staff theoretical capacity assumes that 100% of staff time
is dedicated to the work role.** Practical capacity accounts
for breaks, training and other activities unrelated to
service delivery.** The current study calculated a practical
capacity of 80% of the theoretical capacity to account
for such activities being undertaken by staff as part of
their roles. This estimate aligns with recommendations
from Kaplan and Anderson.** The practical capacity cost
rate for personnel (A$/min) was calculated as the full
expense for the year (A$/year) divided by the practical
capacity (total number of minutes per year). These costs
are described in online supplemental table 1.
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Step 5: Aggregation of total costs

Costs were aggregated for each individual activity that
constituted a broader process (eg, referral, booking,
reminder and appointment attendance) where an asso-
ciated resource was used, and time was required for the
activity. To calculate the total cost, the capacity cost rate
of each resource was multiplied by its duration of use in
each activity of the process.

Step 6: Uncertainty analysis

Monte Carlo simulations were performed to account for
uncertainty associated with the TDABC model inputs
(time estimates and labour cost) used in estimating the
total costs generated in Step 5. To reflect uncertainty
surrounding the values used for estimates of staff time
for conducting different activities and the varying labour
costs for different personnel, a probability distribution
was assigned to each parameter. In this study, a normal
distribution was assumed for each parameter. ShinyPrior,
a web-based application for estimating probability distri-
butions from summary statistics, was used to convert esti-
mates for each model input elicited during the facilitated
discussion into a distribution (mean and SD) that could
be used in the simulations.?® The Monte Carlo simulations
were conducted using 1000 iterations, in which values
were randomly sampled from the probability distribution
constructed for each model input to generate simulated
observations. These simulated observations were then
used to estimate the mean and 95% ClIs for the total cost
of each activity.

Scenario analysis and cost projections

The results from the TDABC were used to conduct an
analysis constituting different referral sources and staff
response scenarios related to non-attendance at the phys-
iotherapy clinics and to project costs associated with these
paths over a year. The scenario analysis combined several
discrete activities related to 30 possible referral source
and response scenarios. The cost projections used non-
attendance rates established for each clinic from digital
administrative data sources for the period of 2018-2021
as the basis for determining costs for each scenario.

All analyses, including Monte Carlo simulations, were
performed in Microsoft Excel.

RESULTS
Workflow processes
The physiotherapy clinics had four key work processes
where personnel labour is allocated: referrals, booking,
reminders and appointmentattendance (relating to when
a patient attends, fails to attend, or cancels an appoint-
ment). These processes are outlined in figures 2 and 3.
The activity time and corresponding personnel respon-
sible for conducting each activity are presented in table 1.
Referrals can be received internally (generated within
the hospital’s catchment area) or externally (generated
outside the catchment area). An administrative staff
member is responsible for handling internal referrals
that are received via the in-house referral management
system, fax, or email. This involved ensuring that each
referral is directed to the appropriate physiotherapy clinic
(musculoskeletal or women’s, men’s and pelvic health).
External referrals are handled by the referral hub, an
external department that is responsible for directing
these referrals to appropriate clinics across several hospi-
tals. External referrals are received by the physiotherapy
clinics through the ambulatory referral management
system, an online system designed exclusively for external
referrals. A senior physiotherapist from each clinic is
then responsible for triaging all referrals into categories.
There are three categories based on the urgency of a
patient’s referral needs. The recommended triage guide-
lines mandate that Category 1 patients are seen within 30
days, Category 2 within 90 days and Category 3 within 365
days.” Following triage, patients are placed on the waitlist
by either an administrative staff member or the referral
hub. This activity is followed by the booking process,
where administrative staff registers the patient, calls the
patient and schedules an appointment. Appointments
are not booked unless an administrative staff member has
spoken to the patient.

Figure 1. Mapping Legend

Physiotherapist
External Department

Referral Process Booking Process Reminder Process
It appointment is booked for
Simple Case )
Process Tri Place patient on Auloma_ted C:)
internal fr |age] wait list SMS reminder
referrals e sent day of
Complex Case ) booking
Register and call
\:\:’Y:ﬁ'r:::::r?r::::a:ve; patient, and If appointment is booked for
schedule an after one week:
Process 9 N Referrals finalised on Ci] SIORe Letter posted (10)
referral hub system and minimum

external
referrals

Triage referrals

for referrals generated
OUTSIDE catchment area

wait list sent to clinic 1-week prior

admin

1
Automated

SMS reminder
sent two days
prior to
appointment

Figure 2 Workflow map of referral, booking and reminder process. Displayed numbers correspond to activity numbers in
table 1. SMS, short message service.
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Initial consult
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Subsequent
consult
Initial consult
(cat 1 and 2)
o 19
Initial consult .
(cat 3)
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124’
Convert to

telephone

No interpreter

With interpreter

No interpreter

With interpreter

~»|  Long appointment

Short appointment

= =) © ~ 2 o

Patient
answers

Y
4

@

]
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appointment

> Wait for patient

Telephone patient

23 appointment

Patient does 25

—a

Discharge Patient

FTA of more
than 2-times

C Patient Cancels The Appointment

Figure 4. Mapping Legend

Physiotherapist

Patient cancels
appointment

Rebook
and print postal
letter

not answer Rebook and print

postal letter

No interpreter
With interpreter

Figure 3 Workflow map for when a patient attends, fails-to-attend (FTA) and cancels a scheduled appointment. Displayed
numbers correspond to activity numbers in table 1; categories (abbreviated as CAT) refer to triage categories.

The reminder process differs based on when an appoint-
ment is booked for a patient. Bookings within 1week are
sent short messaging service (SMS) reminders, and those
booked for after 1 week are sent an SMS and a letter. For
those within 1week, the SMS reminder is organised by
an administrative staff member from the physiotherapy
clinic. For appointments booked after 1week, the SMS
reminder is organised by a separate team located at a
different hospital (but within the same health network).
The clinic’s administrative officer troubleshoots with
the external team when there are issues with the SMS
reminder, such as reminders not being delivered. The
letter is prepared for posting to patients by an adminis-
trative staff member from the physiotherapy clinic. The
referral, booking and reminder process is outlined in
figure 2.

The appointment attendance process is separated
into three pathways, as outlined in figure 3. Pathway A
describes activities carried out for when a patient attends
their scheduled appointment. Patients are billed prior
to being seen by a physiotherapist. This is determined
based on their Medicare status. Patients who are eligible

for Medicare (funded via the government) are not billed,
while billing for patients who are not eligible for Medi-
care is completed prior to appointment attendance. All
patients are then relayed to the waiting area. Musculo-
skeletal patients (Clinic 1) have the same duration for
an initial appointment, regardless of triage category.
Women’s, men’s and pelvic health patients (Clinic 2) have
varying initial appointment durations for categories 1 and
2 (30min) and non-urgent category 3 (1 hour). Follow-up
appointment duration (ie, short or long appointment)
and mode (ie, telehealth, in person) varies depending on
individual patient needs.

Pathway B describes staff activities for when a patient
fails to attend an appointment. In the event of a patient
failing to attend, the physiotherapist waits (5-10min)
before proceeding to telephone the patient. A telephone
consultation can proceed if deemed appropriate, or the
appointment is rescheduled (eg, unsuitable for tele-
consultation; patient unavailability at the time of call).
Automatic rescheduling occurs if the patient does not
answer the phone call. Patients are discharged if they fail
to attend two or more appointments consecutively and

Mohammed Selim S, et al. BMJ Open 2025;15:e083420. doi:10.1136/bmjopen-2023-083420 5

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibollqig sousby 1e Gzoz ‘L sunr uo jwod fwg uadolway/:dny woly papeojumod ‘5202 AN 72 U0 0ZyE80-£202-uadolwa/9eTT 0T Se paysiiand 1s.l :usdo NG


http://bmjopen.bmj.com/

I

Open access

Table 1 Activity and 2023 cost breakdown of physiotherapy clinic processes

Capacity Cost Rate (A$ Monte Carlo Simulations

Activity Time (minutes) per minute)

Total Cost (A$)*

#  Activity Description Mean (95% ClI) Mean (95% ClI) Mean SD 95% Cl
Referral process
Internal referrals
1 Process internal referrals that arrive via 4.75 (3.80 to 5.70) A: 1.01 (0.81 to 1.21) 4.80 0.67 3.54 t0 6.17
the internal hospital referral system, fax,
or email
2 Triage referrals into  Simple case 2.00 (1.00 to 3.00) P:1.48 (1.18 t0 1.77) 2.95 0.83 1.40 to 4.66
category 1,2and 3 ,mpjex case 17.50 (5.00 0 30.00)  P:1.48(1.18t01.77)  26.04 10.00 7.77 to 46.98
4 Place patient on wait list 5.00 (4.00 to 6.00) A: 1.01 (0.81 to 1.21) 5.03 0.70 3.78 to 6.52
External referrals
Process external referrals 4.75 (3.80 to 5.70) RH: 1.01 (0.81 to 1.21) 4.83 0.68 3.53 to 6.20
Triage referrals into category 1, 2 and 3 6.00 (4.00 to 8.00) P:1.48 (1.18 t0 1.77) 8.89 1.78 5.60 to 12.57
Referrals finalised on referral hub system 5.00 (4.00 to 6.00) RH: 1.01 (0.81 to 1.21) 5.06 0.72 3.74 to0 6.58
and copy of wait list sent to clinic admin
Booking process
8 Register and call patient and schedule an 15.83 (12.67 to 19.00) A:1.01 (0.81 to 1.21) 1592 218 11.731020.29
appointment
Reminder process
If appointment is booked for within
1week
9 Automated SMS reminder sent day of 1.00 (0.80 to 1.20) A: 1.01 (0.81 to 1.21) 1.01 0.14 0.75t0 1.29
booking
If appointment is booked for after
1week
10 Letter posted minimum of 1 week prior 1.00 (0.80 to 1.20) A: 1.01 (0.81 to 1.21) 1.01 0.15 0.74 t0 1.32
11 Automated SMS reminder sent 2days prior 0.05 (0.04 to 0.06) A: 1.01 (0.81 to 1.21) 0.05 0.01 0.04 to 0.06
to appointment—troubleshooting with
external team
Appointment attendance processes
Patient attends the appointment
12 Process Medicare patient 4.00 (3.00 to 5.00) A: 1.01 (0.81 to 1.21) 4.05 0.64 2.89t05.38
13 Process non-Medicare patient 8.00 (6.00 to 10.00) A: 1.01 (0.81 to 1.21) 8.09 1.29 5.66 to 10.72
Waiting time - - - - -
Musculoskeletal clinic
14 Initial consult (all categories) 60.00 (48.00 to 72.00) P:1.48 (1.18 t0 1.77) 88.68 12.35 65.93t0 114.34
15 Subsequent consult  No interpreter 30.00 (24.00 to 36.00) P:1.48 (1.18 t0 1.77) 4461 6.11 33.18to57.14
16 With interpreter 60.00 (48.00 to 72.00) P:1.48 (1.18 to 1.77) 89.42 12.40 66.19to 114.80
Women’s, men’s and pelvic health clinic
17 Initial consult No interpreter 30.00 (24.00 to 36.00) P:1.48 (1.18 t0 1.77) 4457 6.42 32.60to0 57.76
1g (category 1and2) it interpreter 60.00 (48.00 t0 72.00)  P:1.48 (1.18t0 1.77)  89.21 12.37 66.411t0 114.89
19 |Initial consult (category 3) 60.00 (48.00 to 72.00) P:1.48 (1.18 to 1.77) 89.23 12.66 66.87 to 116.50
20 Subsequent consult Long appointment 60.00 (48.00 to 72.00) P:1.48 (1.18 to 1.77) 88.93 12.78 65.06to0 115.16
21 Short appointment ~ 30.00 (24.00 to 36.00) P:1.48 (1.18 t0 1.77) 4432 6.09 33.19to056.92
Patient fails to attend appointment
22 Waiting for patient 10.00 (8.00 to 12.00) P:1.48 (1.18 t0 1.77) 1482 217 10.661t0 19.16
23 Telephone patient 11.00 (10.00 to 12.00) P:1.48 (1.18 to 1.77) 16.34 1.74 12.98to 19.80
Patient answers = = = = =
Continued
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Table 1 Continued

Activity Time (minutes) per minute)

Capacity Cost Rate (A$ Monte Carlo Simulations
Total Cost (A$)*

#  Activity Description Mean (95% CI) Mean (95% ClI) Mean SD 95% Cl
Patient does not answer = = = = =
24 Convert to telephone appointment 20.00 (10.00 to 30.00) P:1.48 (1.18 t0 1.77) 29.99 8.15 14.33t046.29
25 Rebook appointment and print postal letter 2.00 (1.00 to 3.00) A: 1.01 (0.81 to 1.21) 2.02 0.57 0.94 to 3.19
26 Discharge patient 15.00 (12.00 to 18.00) P:1.48 (1.18 to 1.77) 22.33 3.00 16.75t028.50
Patient cancels appointment

27 Rebook appointment No interpreter 3.00 (2.00 to 4.00) A:1.01 (0.81 to 1.21) 3.038 0.60 1.89 to 4.26
og and print postal letter \yi, interpreter 10.00 8.00t0 12.00)  A:1.01(0.81t0o1.21) 1010 145  7.19t0 12.88

Note: Displayed activity numbers correspond to numbers in figures 2 and 3.

*Fitted to a normal distribution.

A, admin; P, physiotherapist; RH, referral hub; SMS, short message service.

where it is deemed appropriate by the physiotherapist.
Pathway C describes activities for when a patient cancels
an appointment, which involves an administrative staff
member rebooking the appointment. The time taken to
rebook can depend on whether a booking for an inter-
preter is also required.

Corresponding activity time

The largest portion of activity time is spent providing
care to patients that attend appointments, consisting of
30-60 min during scheduled appointments (see table 1).
The next highest activity time was for triaging internal
referrals that are classified as a complex case. This had
a higher unit of time as it was dependent on individual
patient considerations such as appropriate treatment
required (average of 18 min per referral). Administrative
staff spent an average of 16 min booking patient appoint-
ments per referred patient and an average of 10min
rebooking cancelled appointments for those that require
an interpreter.

Individual activity costs

Individual activity costs are detailed in table 1. These
costs only account for staff time relating to activities
and do not include other appointmentrelated costs
(eg, billing of appointments, equipment costs). Physio-
therapists accounted for the highest portion of costs for
their provision of care to patients, on average A$44 and
A$89 for a short or long appointment, respectively. The
next highest individual activity costs were: converting a
missed appointment to a telephone appointment (on
average A$30), cost of triaging (on average A$26) and
cost of discharging a patient who had failed to attend
more than two appointments (on average A$22). Admin-
istrative activities with the greatest activity costs were:
the booking process cost (A$16 per referral) and cost
to rebook cancelled appointments with an interpreter
(A$10 per referral).

Scenario costs

A scenario analysis was conducted to estimate the cost of
30 different selected bundled activities pertaining to non-
attendance or cancellation of an appointment. Detailed
activities and respective costs are provided in online
supplemental table 2. The most expensive scenario is an
internal referral with non-attendance that is converted to
a telephone appointment. The mean cost was A$113 per
referral for complex cases and A$90 for simple cases. Non-
attendance to a rescheduled appointment for complex
cases was the next most expensive scenario (mean cost
A$86). The costliest process for external referrals was also
non-attendance converted to a telephone appointment
(mean cost A$96).

Projected costs

The estimated non-attendance rate based on missed
appointments from 2018 to 21 was 8% for Clinic 1 and
10% for Clinic 2, and the estimated cancellation rates were
4% and 8%, respectively. Given these estimates, costs were
projected based on the hypothetical case assumption of
all non-attendance cases or cancellation cases leading to
specific outcomes, for example, assuming 100% of non-
attendance to conversion to a telephone appointment. As
such, the projected annual cost of non-attendance from
internal referrals that are subsequently converted to a
telephone appointment ranged from A$87 740-A$110
302 for outpatient Clinic 1 and A$91 340-A$114 827 for
outpatient Clinic 2. The annual costs of non-attendance
leading to a rescheduled appointment ranged from A$61
279-A$83 743 and A$63 793-A$87 178 for outpatient
centres 1 and 2, respectively; non-attendance to discharge
from A$50 593-A$93 154 and A$52 668-A$76 115; and
cancellation to reschedule from A$16 508-A%$31 629 and
A$25 731-A$49 345. The projected costs for external
referrals followed a similar pattern.
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DISCUSSION

This study adopted the perspective of hospital clinic
services and provides insight into where clinic personnel
commit time in processes that are carried outin managing
referrals for patients who have failed to attend a sched-
uled clinic appointment. Non-attendance rates at the
participating clinics in this study were at the lower end
of values reported in a recent scoping review (9-43%),'
indicating that the impact of non-attendance at clinics
participating in the present study may be a conservative
estimate in comparison to similar clinics with higher non-
attendance rates. Nonetheless, substantial healthcare
resource waste was evident in both participating hospital
outpatient clinics despite comparatively low rates of non-
attendance. These findings have highlighted the extent to
which non-attendance at scheduled clinic appointments
may not only impact patients’ welfare through lost oppor-
tunity to receive treatment, but also substantial opportu-
nity cost burden from wasted resources that could have
been otherwise allocated to other referred patients.

Key opportunities for reducing costs were identified
in the present study. This included potentially exploring
alternatives to current systems used within the clinic,
such as the separate systems used for similar processes
(eg, paper-based internal referrals vs electronic external
referrals) and the duplicative reminder system processes.
The clinic also lacked an integrated booking system.
These factors influencing cost estimates are unlikely to
be isolated to the hospital clinics participating in the
present study, and as such, there is likely to be substan-
tial opportunity for similar health services in Australia
or internationally to improve processes and implement
solutions to reduce resource waste. Prior research has
indicated the potential for interventions, including auto-
mated reminder systems, non-attendance prediction
models coupled with a targeted intervention, telehealth
and advanced booking systems, to reduce the impact
of non-attendance at clinic appointments.12 3052 Clinics
participating in the present study were already employing
common non-attendance reducing strategies, including
reminder systems and the ability to convert a missed
inperson attendance to a teleconsultation where appro-
priate. However, it is noteworthy that this latter strategy
still carried substantial time burden, and in the context of
physiotherapy intervention delivery, not all interventions
are easily amenable to a teleconsultation.

Findings from the present study must be interpreted
with caveats. This study was conducted at two co-located
physiotherapy clinics serving patients from the same
geographical region, and while findings may potentially
generalise to other clinics with similar characteristics (ie,
other publicly-funded physiotherapy clinics or those with
similar non-attendance rates), it may not generalise to
dissimilar hospitals or populations. Nonetheless, given
that non-attendance is potentially faced by healthcare
providers across varying systems and settings, the findings
from this study may be useful for other clinics consid-
ering investigating the impact of non-attendance within

their clinic. Workflow process maps were suitable for
addressing the study aims, but may need to be adapted to
reflect relevant activities constituting key clinic processes
for other hospital clinics. The scope of this study was
limited to understanding only the personnel labour
costs (productivity costs) as the resource use associated
with each activity of a process. The inclusion of other
resources such as consumables may be relevant in other
clinical contexts. Further, workflow process maps and
time estimates were generated using facilitated stake-
holder discussions followed by a verification activity. An
uncertainty analysis was conducted as part of this study
to account for potential variations and uncertainty in
reported estimates. However, contextual observations
or the use of a mobile application designed for activity
time measurement, in addition to facilitated stake-
holder discussions, may provide further validation of
time estimates but were beyond the scope of feasibility
for the present study.®® Additional research in this field
is required to explore cost-effectiveness, preferences for
and acceptability of implemented solutions for reducing
non-attendance to help inform resource allocation efforts
towards enhancing high-value service delivery. Scope also
remains for further exploration of staff and patient expe-
riences and perceptions related to non-attendance at
hospital clinic appointments that may assist with providing
insight on barriers and enablers to attendance that may
contribute to actionable solutions for supporting patient-
centred care with further reduction in non-attendance. It
is also noteworthy that this study was not designed with a
control or comparison study arm to examine comparative
effectiveness, and we cannot make definitive statements
regarding the labour costs as entirely undesirable or inef-
ficient. Nonetheless, it must be noted that highlighting
these costs provides useful information for health system
administrators and decision makers seeking to improve
the efficiency of hospital outpatient clinic systems.

CONCLUSION

Non-attendance is a complex behaviour, and outpatient
services like those examined in the present study adapt a
range of labour-intensive strategies to mitigate this issue.
However, the efficacy of implemented processes remains
unclear, despite the accrual of significant labour costs.
Evidence-based interventional processes may optimise
non-attendance mitigation strategies that release substan-
tial labour resources to engage in productive activities.
This study also highlights the importance of further
research in the field, including exploration of patients’
and staff perceptions of barriers and enablers of missed
appointments, which is likely to provide valuable insights
regarding the appropriateness or otherwise of potential
solutions for reducing the impact of non-attendance in
the context of hospital outpatient clinic appointments.

X Hannah E Carter @Hannah_E_Carter
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