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ABSTRACT

Objectives: The objective of this paper is to compare the costs of an allied health student-assisted model of care with Fly-In-Fly-
Out (FIFO) and resident clinician models of care from a health system perspective.

Methods: A descriptive cost analysis was conducted to understand the costs of an allied health student-assisted model of care.
Scenarios were developed for the two remaining service models to determine their costs from a health service perspective.
Design: An observed and modelled costing study.

Setting: Northern Territory, Australia.

Participants: Allied health professionals and students.

Main Outcome Measure(s): The cost of providing a student-assisted model of care from a health service perspective.
Results: The students provided an average of 5h of service time per client to 50 clients at a cost of $2363 per client. Three resident
clinician and FIFO scenarios were modelled. The first scenario was based on time with clients across all three student cohorts.
The second scenario applied the time spent with clients by the third cohort, reflecting the increase in time spent with clients
as the program matured. In the third scenario, we increased the time in scenario 2 by 25% to account for the potential under-
recording of client time. The resident clinician results for the three scenarios were $915, $987, and $1178, respectively. The FIFO
results for the three scenarios were $1502, $1575, and $1922, respectively.

Conclusions: The student-assisted model was more expensive per client seen than the FIFO and resident clinician models, but
significant intangible benefits were identified that positively impact both clients and students. These include training health
professionals for remote communities in a culturally responsive model, greater cultural understanding, and increased care coor-
dination provided by the students.
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Summary

« What is already known on this subject?

o A shortage of health professionals in remote and
rural areas means different service models are
needed, including Fly-In Fly-Out services.

The Australian Government funds the Rural Health
Multidisciplinary Training program to support stu-
dents’ clinical placements in remote and rural set-
tings as a workforce development strategy.

A student-assisted service model can be feasibly im-
plemented and is acceptable to remote communities.
o A student-assisted model provides intangible ben-

efits, including two-way cultural learning and a

workforce pipeline for allied health recruitment.

« What this paper adds

o Almost nothing is known about the costs of remote
allied health models of care. Costs of three allied
health models of care have been calculated, indicat-
ing that the student-assisted model costs more per
client seen than the Fly-In Fly-Out model, but a resi-
dent clinician model is the least expensive. However,
the intangible cultural learning and employment
spillover effects of the student-assisted model may
justify its higher cost per client seen.

o

o

1 | Introduction

Disability and rehabilitation services to address the conse-
quences of chronic diseases are scarce in remote Australia due to
community remoteness and the limited number and fluctuating
availability of allied health professionals [1, 2]. Remote and rural
communities have fewer health professionals, particularly allied
health services like physiotherapy, speech pathology, and den-
tistry [3]. Relative to the populations in these areas, major cities
had a greater number of working full-time equivalent (FTE) cli-
nicians (2077 clinical FTE per 100000 people in 2020) than each
of the other remoteness areas (inner regional had 1890, outer
regional areas had 1761, remote areas had 1959 and very remote
areas had 1833 FTE per 100000 people) [3]. Without available
and adequate allied health services, large costs associated with
avoidable hospital admissions and prolonged hospital lengths of
stay are likely, and the premature death of remote residents is a
known risk [4].

The National Strategic Framework for Rural and Remote
Health recognises that ‘health care planning, programs and
service delivery models must be adapted to meet the widely
differing health needs of remote and rural communities’ [5].
Over the last two decades, many initiatives have attempted
to increase and enhance the health workforce in rural and
remote areas. These have included new teaching of health
professionals about rural and remote health issues, including
programs like the Northern Territory Medical Program which
are designed to prepare doctors for work in rural and remote
areas [6]. Training health professionals for rural and remote
health settings is another initiative, with many professions
such as medicine, nursing and allied health establishing Rural
Generalist pathway programs [7, 8]. Various workforce incen-
tive programs have also been implemented to help recruit

and train health professionals. These have included bonded
medical programs that have a return of service obligation to
the jurisdiction, and financial incentives to take positions in
remote areas [9].

Work integrated learning (WIL)/student placements are a
major rural workforce development approach by the Australian
Government [5].WIL placements have been implemented inter-
nationally since the early 1900s and are designed to incorporate
various learning and teaching activities that integrate learning
with its application in the workplace [10]. They have been suc-
cessful in many settings, including rural and remote health [11].
While there is no current standardised definition of quality in
the context of rural health placements [12], there is widespread
agreement in the rural health context of positive impacts on in-
terprofessional learning, and a relationship between rural place-
ments, rural practice intention, and rural practice [13]. Good
supervision and being involved in the community can contrib-
ute to a positive placement experience and increased rural prac-
tice intention [13].

The work integrated learning discussed in this paper is described
below. It has the standard elements of interprofessional practice,
supervision, and community engagement, but has an additional
emphasis on Indigenous cultural safety and co-design of health
activities.

1.1 | Models of Care

Three models of service delivery are the focus of this research.
Two are common existing models: (1) The Fly-In Fly-Out
(FIFO) model, and (2) full-time resident allied health profes-
sional; and one is relatively new: (3) a student-assisted model.
The ‘student-assisted model’ is similar to the service-learning
model, which has been used for some time [14]. The main dif-
ference is that the student-assisted model requires a greater
level of responsibility from the student within the commu-
nity context and culturally safe co-design of activities with
Indigenous clients.

The FIFO model has a long history of being used by govern-
ment health services and, more recently, private remote health
service businesses to deliver health services in remote commu-
nities. Ideally, such a model involves a health professional who
regularly visits (fly-in or drivein) the same communities over an
extended time period. FIFO models have been described as ‘sec-
ond best’ to a full-time resident health professional embedded in
a remote community [15]. Drawbacks of the FIFO model include
its potential to be an expensive way to provide services, that it
requires regular and consistent contact to be sensitive to com-
munity needs, and that it is vulnerable to travel restrictions (e.g.,
COVID-19) [16]. The FIFO model does little for the economic
and social development of communities as there is no further
investment from the FIFO workforce in community groups,
schools, and local business [16]. Finally, in a world where we rec-
ognise that health care provision can also contribute to climate
change, the flying/driving requirements of the FIFO model may
have a negative environmental impact. The FIFO model of care
in our research was assumed to consist of a physiotherapist and
speech pathologist visiting the community every 6 weeks.
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‘Resident clinicians’ are allied health professionals working as
part of a comprehensive primary or acute care multidisciplinary
team, or as a private practitioner. This is usually the standard
of care available in urban areas [17]. Although overall health
expenditure in rural and remote areas is lower than in urban
Australia [18], from an equity perspective, the standard of care
available in urban areas should also be available to residents in
rural and remote areas [2, 19]. The benefits of such a model in-
clude the trust developed when a clinician is locally available,
provides continuity of care, and can be sensitive to community
needs [20]. However, the ongoing shortage of allied health pro-
fessionals [2] makes a resident allied health clinician model of
care more difficult in remote communities. For the resident cli-
nician model, it was assumed that a physiotherapist and speech
pathologist would be permanently located in the community.

Student-assisted models of care (or student-learning models)
have long been a critical aspect of health professional training
whereby an individual student on clinical placement under-
takes service provision while directly supervised by an appro-
priately qualified professional [21, 22]. The student-assisted
model in our context requires the student to take on more re-
sponsibility in interactions with the client than in a student-
learning situation. Most commonly, the supervisors are
employed by a health service, and the student supervision and
education are additional responsibilities for the health pro-
fessional [23]. Potentially, a student-assisted service model in
remote areas can become a pipeline into remote employment
and thus may positively impact recruitment and retention
while at the same time meeting student learning objectives
and civic contributions [6].

A student-assisted service model, co-designed with community
leaders, was successfully piloted for 8 weeks in 2019 in a very
remote location (Nhulunbuy, Northern Territory (NT)), sup-
ported by the Northern Australian Research Network and two
universities [21, 22]. The model was co-designed with the com-
munity using a pragmatic iterative process, based on participa-
tory action research approaches. Co-design involved extensive
dialogue and discussion with local cultural consultants, service
users and their families, staff of community organisations, stu-
dents, supervisors, placement coordinators, and a site admin-
istrator. The model was found to be sensitive to local need; it
demonstrated cultural responsiveness and was accepted by the
community [21, 22].

The 2019 pilot was expanded, and in 2022, a continuous 12-
month service was delivered, supported through grant funding
and universities through the Rural Health Multidisciplinary
Training (RHMT) program, which supported travel and ac-
commodation costs, enabling four students (two physiothera-
pists and two speech pathologists) at a time to work within the
community. Three rounds of four students delivered services
for 8 weeks each round in 2022. The students were supervised
by an interprofessional team, including allied health profes-
sionals and Yolgu cultural consultants. The Yolnu supervisors
were recognised as leaders in providing cultural education
and supported the students in reciprocal community engage-
ment, whereby the students learned about culture, language,
and service provision by using a culturally responsive model
of care [21, 22, 24].

A better understanding of the costs and benefits of different
allied health service models is needed for state or federal gov-
ernments and their agencies, including the National Disability
Insurance Agency and community-controlled health services,
to adequately allocate funds for ongoing services. Therefore,
understanding the costs of delivering allied health services in a
range of models is important. However, the literature on service
model costs in low-resource settings such as remote Australia is
scant [25, 26].

The aim of this study is to describe the costs, services provided, and
other activities associated with a student-assisted service model
and to model the costs of providing the same level of services via a
FIFO service model and a resident clinician service model.

2 | Methods

The research design used was a descriptive analysis of a spe-
cific service model of care compared with two existing service
models. Ethical approval for this research was obtained from the
Human Research Ethics Committee of the Northern Territory
Department of Health and Menzies School of Health Research
(Reference Number: 2021-4103). Students maintained records of
their daily activities and the services provided to the clients in
MS Excel, which were reviewed by their on-site supervisor.

2.1 | Data Analysis

Descriptive analyses of the clients and student activities datasets
were undertaken to describe the demographic and health char-
acteristics, and frequencies of services received by clients and the
time spent by students on different activities. The analysis of the
student activity dataset quantifies the time spent on activities,
including planning, service provision, including individual and
group sessions, cultural education, travel, and time spent on other
activities such as student assessments and self-directed learning.

To compare the services received by clients before the student-
assisted service against services received during the intervention
period, a clinician-researcher retrieved records of clients who
consented for their health records to be reviewed (n=31). Data
collected included the number of allied health/primary care con-
tacts (excluding phone calls) with local health service providers.

2.2 | Costs

To enable comparisons across the three models of care, we pres-
ent the estimated cost of each model, adjusted to reflect the same
level of care provided in the student-assisted model. Costs are
estimated from a health system perspective, for example, exclud-
ing costs that would be borne by universities.

2.2.1 | Student-Assisted Service Model
The costs incurred for the student-assisted service model

are shown in Table 1. Travel ($14400) and accommodation
($40000) for students are covered by the RHMT, funded by the
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TABLE1 | Modelinputs.

Model of care costs Value Source
Student-assisted service model costs
Student supervisor salaries ($117000/FTE X 0.5 FTE physiotherapist & $85309 Intervention costs
0.23 FTE speech pathologist)
Car travel (2 vehicles 65km/per day for 120days at 72¢/km)? $11232 Australian Taxation Office [27]
Cultural governance and education $20000 Intervention costs
Additional costs (e.g., catering for sessions) $1 600 Intervention costs
FIFO model
Allied health professional salaries ($117000/FTE) Same salary rate as intervention
Scenario 1 $34511
Scenario 2 $38131
Scenario 3 $47664
Commercial flights: Darwin to Gove ($900/flight X 2 clinicians X 8 $14400 Internet search
trips—all scenarios)
Accommodation ($315/night X 2 clinicians X 8 trips) Internet search
Scenario 1 (3 nights per trip) $15120
Scenario 2 (3 nights per trip) $15120
Scenario 3 (4 nights per trip) $20160
Car Hire ($145/day x 8 trips x 3 days/trip) Internet search
Scenario 1 (4 days per trip) $4 640
Scenario 2 (4 days per trip) $4 640
Scenario 3 (5days per trip) $5 800
Travel allowances ($101/day X 2 clinicians X 8 trips) Northern Territory Government [16]
Scenario 1 (4 days per trip) $6 451
Scenario 2 (4 days per trip) $6 451
Scenario 3 (5days per trip) $8 064
Resident clinician model
Allied health professional salaries ($117000/FTE) Same salary rate as intervention
Scenario 1—all cohorts $34511
Scenario 2—cohort 3 $38131
Scenario 3—cohort 3 plus 25% $47664
Car travel (2 vehicles 65km/per day for 120days at 72c¢/km)? $11232 Australian Taxation Office [13]

224 weeks of placement, 5days per week.

Commonwealth of Australia. This program aims to improve the
recruitment and retention of medical, nursing, dental, and allied
health professionals in rural and remote Australia [28]. Therefore,
these costs would not be borne by a local health service provider
and have not been included in the economic evaluation.

Salary costs for the student supervisor include 25% on-costs
for overhead costs such as superannuation, leave loading, long
service leave levy, payroll taxes, and workers compensation.
Payments to supervisors for placement were not factored in as
this is uncommon in our remote region.

2.2.2 | Resident Clinician Model

As a comparator to the student-assisted model of care, we es-
timated costs associated with a resident clinician model. We
based the cost estimate for the resident clinician model on the
hours recorded by the students in the student-assisted service
model, which included time spent providing health care to
clients, service planning, care coordination, travel time, and
other activities such as writing handovers. In addition, the car
hire costs incurred by the student-assisted service model were
included.
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To account for the novelty of the student-assisted service model and
the time required for its setup, we developed three scenarios. In the
first scenario, we used the recorded time data from all students
across the three cohorts. In the second scenario, we assumed that
the data from cohort 3 provided a more accurate representation
of the program’s future performance as feedback from earlier co-
horts were incorporated into the program. Hence, we extrapolated
the time data from cohort 3 and applied those values to all three
cohorts. In the third scenario, we incorporated an adjustment by
increasing the reported time by 25% to account for potential under-
recording of activities by the students. For each of the three sce-
narios, we assumed the same number of clients were seen (n=50).

2.2.3 | Fly-In Fly-Out Model

As a second comparator to the student-assisted model of care,
we estimated costs associated with a FIFO model, reflecting
the three scenarios specified for the resident clinician model
(Table 1). We assumed (based on information provided by the
Department of Health—personal communication, senior allied
health executive, NT Department of Health) that two clinicians
(a physiotherapist and speech pathologist) allocated their time
jointly, with a visit every 6 weeks. The specific number of days
required varied by scenario. Costs include clinician salaries,
including 25% on-costs, and travel costs. Travel costs including
airfares, accommodation, meal, and incidental allowances were
calculated using internet searches for flights, accommodation,
and car hire and standard Northern Territory Health allowances
for meal and incidental allowances [29].

3 | Results

Table 2 provides an overview of the demographic and health
characteristics of the 50 clients who participated in the student-
assisted service model. Approximately half of clients were fe-
male and most were Aboriginal and/or Torres Strait Islander.
Data S1 displays the services received by clients who provided
their consent to access their health systems' data, both before
and during the implementation of the student-assisted service
model (n=31). In the period before the intervention, clients re-
ceived an average of 4.9 services (standard deviation [SD] 5.5).
However, during the intervention, the average number of ser-
vices received per client increased to 6.3 (SD 5.1).

Figure 1 presents the average time spent per day by each cohort
of students on planning, individual and group sessions, cultural
education, travel, and other activities such as general education,
briefings, student assessments, self-directed learning and pre-
sentations. Cohort 2 spent more time on cultural activities as
they were present during the annual Garma festival (Australia’s
largest Indigenous gathering celebrating Yolnu life and cul-
ture held in remote northeast Arnhem Land, approximately
30km from Nhulunbuy) and participated in many of the events.
Individual and group sessions included service provision to cli-
ents and care coordination.

Table 3 presents the distribution of hours allocated in the three
scenarios. Most of the time was used to provide client services,
followed by travel time.

TABLE2 | Demographic and health characteristics of clients seen by
the student-assisted service model.

Variables Nhulunbuy?s
Number of clients 50

Age, mean (sd) 59.5(12.5)
Female 48.0%
Aboriginal and/or Torres Strait Islander 96.0%
Number of comorbidities, mean (sd) 2.9 (1.3) [1-5]
[range]

Comorbidities

Cardiovascular conditions and risk factors 66.0%
Respiratory conditions 58.0%
Renal conditions 44.0%
Musculoskeletal conditions add 30.0%
orthopaedic

Endocrine conditions (Type 2 diabetes) 32.0%
Neurological conditions (including 22.0%
dementia)

Other including dysphagia, malnutrition, 20.0%
deafness

Frailty 14.0%
Psychological conditions 2.0%

aRemoved clients with unknown conditions (n=7) or deceased clients (n=4).

120
102.6

88.7

©
S

75.6

45.46.%,

Average minutes per day
3

w
S

12.9,

O.BE

Planning Individual Group Cultural Travel Other*

supervision supervision  education
Cohort1 ® Cohort 2 Cohort 3

FIGURE 1 | Average time spent per day by each cohort of students
*Other includes education received, briefings, student assessments, self-
directed learning, and presentations.

Table 4 presents the observed costs of the student-assisted model
and the estimated costs for the other two service models across
three scenarios. In the first scenario, time data from all students
across the three cohorts was used. The second scenario applied
the data from cohort 3 to all cohorts, while the third scenario
increased the reported time from scenario 2 by 25%. The total
cost of the student-assisted service model was $118 141, resulting
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in a cost per client of $2 363. For the resident clinician model,
the total cost of the service for each of the scenarios was $45 743,
$49363 and $58 896, respectively, with corresponding costs per
client of $915, $987, and $1 178, respectively. In the case of the
FIFO model of care, the total costs were $75123 for scenario 1,
$78 743 for scenario $2 and $96 088 for scenario 3, with cost per
client figures of $1 502, $1 575 and $1 922, respectively.

4 | Discussion

This economic analysis has shown that the costs to implement
a student-assisted model are not insignificant. Educating 12 stu-
dents in a very remote Aboriginal context and providing culturally
responsive care to prevent avoidable hospitalisations was more ex-
pensive than a FIFO and a resident clinician model of care. With
the current shortfall and maldistribution of allied health profes-
sionals in Australia [1, 2], much allied health service delivery has
necessarily been a FIFO model [30-32]. The literature also shows
that FIFO models can be less than desirable in terms of service
user satisfaction [16, 33]. To deliver optimal services, FIFO models
need a stable workforce and regular contact to build and maintain
cultural connections. While our modelling has shown the model

TABLE 3 | Scenarios of service provision time in hours.

Scenario Scenario
1—all Scenario 3—cohort

Category cohorts 2—cohort 3 3+25%
Service time 252 235 294
Preparation 113 169 211
time
Care 37 28 34
coordination
time
Other time 8 5 7
Travel time 148 179 224
Total 558 617 771

of care with the lowest cost to be the resident clinician, Australian
allied health workforce supply and working conditions for allied
health professionals in remote communities mean that recruiting
resident clinicians to remote positions is very challenging. Further,
it is known that allied health professionals in rural and remote
areas have a high turnover rate and recruiting costs are a signif-
icant expense to services [34].

The student-assisted model requires the recruitment of clini-
cian supervisors. Supervising students can incentivise clini-
cians, increasing job satisfaction and retention [35]. However,
the insufficiency of workforce supply suggests that investment
in student-assisted models in remote locations is a necessary
upstream strategy to grow the remote workforce. Providing
supported culturally responsive services via quality placement
experiences could create a pool of graduate allied health pro-
fessionals seeking to work and live in remote Australia [36, 37].
Thus, the additional costs required to co-design and deliver
student-assisted models are an investment in both the career
outcomes for allied health professionals and the health of re-
mote Australia. Current Australian government policy via the
RHMT program and its recent initiatives is a positive strategy,
and without the funding support for travel and accommodation,
the student-assisted models would be more costly for health
services (or indeed may not occur) [27]. We contend that com-
munities and their health services, public, private, and non-
government, could consider collaborating with universities to
create more student-assisted models of care, potentially allow-
ing cost-sharing between the partners.

One of the critical factors to note in the costs of delivering
the student-assisted model was the cost of cultural support
to the students. While the employment of local Yolyu people
with cultural expertise increased the service cost, it also was
a critical factor in the service success. It ensured that student
clinical learning was underpinned by learning about Yolgu
culture and Indigenous health issues. By putting culture at the
centre, the model applied a culturally responsive framework
[21, 38-40]. Feedback from the students indicated that they had
a much greater appreciation of culture, the impact of colonisa-
tion on communities, and would influence their advocacy for
Aboriginal health when they returned to their cities of origin

TABLE 4 | Costs and results for the student-assisted model and six modelled scenarios.

Student- Resident Resident Resident
assisted FIFO FIFO FIFO clinician clinician clinician
Parameter model scenario 1 scenario 2 scenario 3 scenario 1 scenario 2 scenario 3
Number of 50 50 50 50 50 50 50
clients seen
Cost of $118141 $75123 $78743 $96088 $45743 $49363 $58896
intervention
Salaries $85309 $34511 $38131 $47664 $34511 $38131 $47 664
Travel $11232 $40611 $40611 $48424 $11232 $11232 $11232
Cultural $21600 $0 $0 $0 $0 $0 $0
Cost per client $2 363 $1502 $1 575 $1 922 $915 $987 $1178

Note: Scenario 1: time data from all students across the three cohorts used. Scenario 2: time data from cohort 3 applied to all cohorts. Scenario 3: increased the reported

time from scenario 2 by 25%.
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[39]. Community members valued teaching the students be-
cause of the emerging two-way learning [22, 24].

As anational priority with policy recommendations, it is critical
to include Aboriginal and Torres Strait Islander health perspec-
tives into the health curriculum and develop health care ser-
vices tailored to communities and the people they serve [5, 41].
The student-assisted service model incorporated cultural lead-
ers and educators and local governance, potentially enhancing
cultural safety for clients [22]. As students learned from the
cultural educators and community, their quality of communica-
tion and cultural understanding developed. Such development
is crucial for promoting trust and respect between the students
and the clients, leading to a more inclusive and culturally ap-
propriate healthcare environment. Again, a consortium of or-
ganisations, including influential and culturally appropriate
community members, health services, and universities, could
address both policy recommendations and health service gaps
by working together to set up culturally responsive student-
assisted services. The governance of such a consortium could
ensure that client care coordination, including appropriate re-
ferrals, was managed in a way that prioritised the provision of
culturally responsive services.

Using an economic lens based only on the cost per client to com-
pare service delivery models assumes equal effectiveness of al-
lied health services delivered by the alternative service models.
Due to the dearth of information available on the effectiveness
of allied health services in rural and remote regions, we could
not undertake a cost-effectiveness analysis. Our study priori-
tised service provision, which limited the intrusiveness of the
research methods and prevented us from collecting effective-
ness data. Recent evidence from a similar student-assisted ser-
vice model in Cape York, Queensland, which collected hospital
admissions data, suggests that the provision of student-assisted
allied health services in addition to usual care reduced poten-
tially preventable hospital admissions (personal communica-
tion, A. Cairns). As further research emerges, calculating the
cost-effectiveness of different models of care can be undertaken.

Furthermore, there is already a health-spend shortfall between
urban and rural citizens of $6.55 billion, or $848.02 per capita
(age-standardised) [18]. One way to offset this shortfall driven
by expenditure in urban private hospitals and MBS availabil-
ity is to utilise the emerging evidence of the benefits of locat-
ing university training programmes in remote and rural areas.
The recent RHMT evaluation has shown that university train-
ing programmes in small remote locations have direct and in-
direct economic consequences, including that for every dollar
invested, another dollar is created locally [42]. For example, the
employment and additional social capital in the region as a con-
sequence of people who migrate in or who already reside locally
supervising, teaching into, and managing the programme con-
tributes to the local economy. Those people consume goods and
services locally and may bring other family members who also
contribute to the region [43].

Finally, while not reported here, this study is consistent with
others [21, 22] that identified a range of non-quantifiable ben-
eficial consequences of the student-assisted service model,

including the significance of a culturally responsive health ser-
vice, community appreciation of the services, improvements
in the quality of life associated with increased access to allied
health services, and increases in the future allied health work-
force with a desire to work in remote communities.

4.1 | Limitations

One limitation of this study is the possibility of error variance
due to incomplete student records. To mitigate this, we con-
ducted analyses based on data from the most recent student co-
hort, considered the most accurate, and performed sensitivity
analyses to account for potential underreporting.

5 | Conclusion

In this study, we found that a resident clinician was the least
expensive model of care in this remote setting. Resident cli-
nicians are well placed to build strong relationships with the
community and provide timely ongoing care. The student-
assisted model was more expensive than the FIFO models.
However, the student-assisted model represents an important
investment in providing high-quality allied health care that
supports the training of health professionals able to work in
remote communities and implement culturally responsive
care. Further research on the costs and benefits of providing
culturally safe health services to remote Indigenous commu-
nities should be a priority.
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