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Abstract

Background: Remote Australia is a complex environment characterized by workforce shortages, isolated practice, a large
resident Indigenous population, high levels of health need, and limited access to services. In recent years, there has been an
increasing trend of utilizing a short-term visiting (fly-in/fly-out) health workforce in many remote areas. However, there is a
dearth of evidence relating to the impact of this transitory workforce on the existing resident workforce, consumer satisfaction,
and the effectiveness of current services.

Objective: Thisstudy aimsto provide rigorous empirical data by addressing the following objectives: (1) to identify the impact
of short-term health staff on the workload, professional satisfaction, and retention of resident health teams in remote areas; (2)
to identify theimpact of short-term health staff on the quality, safety, and continuity of patient care; and (3) to identify the impact
of short-term health staff on service cost and effectiveness.

Methods: Mixed methods will be used. Administrative data will be extracted that relates to all 54 remote clinics managed by
the Northern Territory Department of Health, covering a population of 35,800. The study period will be 2010 to 2014. All 18
Aboriginal Community-Controlled Health Servicesin the Northern Territory will also be invited to participate. We will use these
guantitative data to describe staffing stability and turnover in these communities, and then utilize multiple regression analysesto
determine associations between the key independent variables of interest (resident staff turnover, stability or median survival,
and socioeconomic status, community size, and per capita funding) and dependent variables related to patient care, service cost,
quality, and effectiveness. The qualitative component of the study will involve in-depth interviews and focus groups with staff
and patients, respectively, in six remote communities. Three communities will be high staff turnover communities and three
characterized by low turnover. Thiswill provide information on service quality, impact on resident and visiting staff, and patient
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sati sfaction with the services. The research team will work with staff, patients, and akey stakeholder group of senior policymakers
to develop workforce strategies to maintain or attain remote health workforce stability.

Results: The study commenced in 2015. As of October 2016, fieldwork has been almost completed and quantitative analysis

has commenced. Results are expected to be published in 2017.

Conclusions: The study has commenced, but it is too early to provide results or conclusions.

(JMIR Res Protoc 2016;5(4):e135) doi: 10.2196/resprot.5831
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Introduction

In Australia, mortality rates increase with increasing distance
from major cities [1]. Access to health services declines with
increasing remoteness; consequently, rates of preventable
admissions to hospital increase markedly with increasing
remoteness [2]. Therefore, nowhere isit more urgent to ensure
the strongest possible primary health care system than in remote
areas, including in Indigenous communities, in order to prevent
illness, serious complications, and the avoidable expense of
hospitalization.

There has always been aneed for somevisiting servicesto small,
remote settlements where population size does not support a
full range of resident primary and specialist services[3]. More
recently, there has been an increasing reliance on short-term or
“fly-in/fly-out” (FIFO) or “drive-in/drive-out” (DIDO) services
to overcome the health workforce recruitment and distribution
problems in remote Australia, and a concomitant proliferation
of private staffing agencies contributing to thisworkforce trend
[4]. Increasing use of short-term or agency staff, who move
from placeto place or are one-off visitors, has rai sed significant
concerns about theimpact on patients and resident health service
staff [5].

The provision of primary health care by nonresident staff in
remote areas of Australiais characterized by different forms of
visiting services [3]:

1. Specialist medical outreach services;

2. Hub and spoke or outreach arrangements for various allied
health and specialized programs, such as women's health
educators or mobile dental services,

3. “Orbiting staff” who spend significant periods of time (12
months or more) in one or two specific communities,
self-regulate stress levels, and work elsewhere for periods then
return to the same communities where orientation is not
required;

4. Long-term shared positions, such as month-on/month-off,
where the same practitioners service the same communities;

5. Experienced locum relief for resident staff; and

6. FIFO/DIDO or short-term or agency staff who move from
place to place.

Although the need for short-term relieving or locum staff is
legitimate, expedient, and should be met, there are associated
risks that may increase in situations where the resident team is
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partialy or largely replaced by short-term staff. The limited
available evidence suggests that these risks include increased
stress on resident staff, increased costs, decreased effectiveness
of services resulting in increased hospital admissions, and
suboptimal  coordination of services. The House of
Representatives Standing Committee on Regional Australiahas
expressed concern “that a FIFO heath workforce will undermine
aresidential health workforce and lead to the closure of existing
facilities’ (p 151 [5]).

The high turnover associated with short-term staff results in
existing staff membersrepeatedly orienting new staff [6], which
in turn results in additional pressure on long-term staff who
become more stressed [ 7]. The " emerging lack of parity intheir
employment terms and conditions granted to the FIFO and
DIDO workforce” also makes retaining existing long-term staff
more difficult (p 17 [8]).

Over time, resident remote area staff develop a detailed
knowledge of their communities and those communities’ health
needs. A resident registered nurse or midwife is more engaged
with the local community and better placed to function
effectively in a remote setting than visiting teams [9]. The
effectiveness of primary health care services is predicated on
strong rel ationships, good communication, and trust, especially
in Aboriginal communities [10].

Short-term staff may not have the knowledge and experience
necessary for clinical work inremote Australia[4,6,11]. Cultural
competence is important when providing health services to
Aboriginal communities [10], and there are concerns about a
lack of preparation for remote practice of short-term staff [8].

Effective health carein remote settings requires the coordinated
implementation of health care plans involving different health
professionals. However, it is difficult to both coordinate multiple
visiting services and effectively implement these plans with a
preponderance of short-term staff [6]. This can result in the
constant “bombardment” of communities, which have neither
accommaodation nor resident staff capacity to support visiting
professionals or to allow for necessary skills development [10].
An absence of stable and strong resident remote primary health
care teams risks the “hollowing out” of these communities[5].

International evidencein relation to outreach (visiting) services
is scant [12]. In Australia, there is “a dearth of empirica
evidence” relating to the increasing trend of a short-term,
visiting health workforce in remote areas, and itsimpact on the
existing workforce and the effectiveness of current services[5].
The recent parliamentary enquiry recommended further research
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into the economic impact and the service impact of short-term
FIFO staff in order to inform an appropriate health policy
response. Thisisapressing national health workforceissuethat,
to date, has not been informed by comprehensive, rigorous, and
reliable research evidence.

Given these concerns about the potential adverse effects of
FIFO/DIDO remote health staffing, the aim of the study
described in this paper is to gather rigorous evidence of the
extent to which a high level of short-term staffing in remote
communities influences service acceptability to patients and
the impact on permanent resident primary health care staff,
service effectiveness, and cost. The specific objectives of the
study are:

1. To identify the impact of short-term hedth staff on the
workload, professional satisfaction, and retention of resident
health teams in remote areas;

2. Toidentify theimpact of short-term health staff on the quality,
safety, and continuity of patient care; and

3. To identify the impact of short-term health staff on service
cost and effectiveness.

Methods

The study is underpinned by a logic model that links health
service inputs (workforce), outputs, and outcomes. A mixed
methods approach will capture the best-available quantitative
data and in-depth primary data collected from stakeholder
interviews and focus groups. A mixed methods approach is
necessary because (1) thisisacomplex health system issue that
includes service delivery in an equally complex, remote,
cross-cultural context; (2) some measures are quantitative by
nature (eg, staff turnover rate) and others are qualitative (eg,
patient experience); and (3) some quantitative measures are
likely to require explanatory qualitative data to be thoroughly
understood. The quantitative and qualitative components of the
study are described separately subsequently, followed by how
they are integrated to address each study objective. The study
has been approved by the Central Australian Human Research
Ethics Committee (HREC-15-296) and the Human Research
Ethics Committee of the Northern Territory Department of
Health and Menzies School of Health Research (2015-2363).

Setting and Participants:

The study sites include all 54 remote clinics managed by the
Northern Territory (NT) Department of Health, covering a
population of 35,800. The study period will be 2010 to 2014.
This period will generate data related to approximately 480
full-time equivalent staff, 1,621,000 primary health care visits,
and 271,000 hospital admissions. In addition, we have support
for the project from the peak body for Aborigina
Community-Controlled Health Services, the Aboriginal Medical
Services Alliance of the Northern Territory (AMSANT), and
we will individually invite 18 remote community-controlled
health services to also participate.
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M easures

Measures of Staff Stability

The extent of utilization of short-term primary hedth care
workers will be determined by calculating:

1. Annual resident primary health care workforceturnover (this
includes resident doctors, nurses, and Aborigina Health
Practitioners) as measured by (number of leavers per year x
100)/average number employed per year;

2. Workforce stability as measured by (number of original
entrants surviving at the end of each year x 100)/number of
original entrants; and

3. Median survival of staff members.

These will be the major measures of inputs as per the
underpinning logic model.

Quality and Cost-Effectiveness Outcomes

These measures will be used to evaluate quality of health care
provision (objective 2) and cost-effectiveness (objective 3). The
outputs are (1) expenditure by clinic and per capita (relates to
objective 3) and (2) utilization as measured by attendances per
clinic (relates to objective 2).

Quality indicators include (1) the proportion of diabetics with
a chronic disease management plan, (2) proportion of eligible
adults with an annual Adult Health Check, (3) proportion of
diabetics with proteinuria on appropriate renal protective
medication, (4) proportion of patients with cardiac disease on
acetylsalicylic acid, (5) timely antenatal care, (6) Pap smear
coverage, (7) immunization coverage, and (8) proportion of
children screened for anemia (objective 2).

Intermediate outcomesinclude (1) numbersof medical retrievals
by clinic (objective 2) and (2) preventable admissionsto hospital
by clinic (objective 2). Clinical outcomesinclude (1) proportion
of known diabetics with blood sugar controlled (HbA 1.<7%)
(objective 3), (2) proportion of known hypertensives with
controlled blood pressure (objective 3), and (3) mortality
estimates by location (objective 3).

A number of potential confounding variablesthat may contribute
to dependent variables of interest will be considered in the
regression model. They include (1) measures of socioeconomic
status, (2) variability of funding and staffing between clinics,
and (3) size of communities (related to economies of scale).

Several additional factors may potentially limit the analysis.
These include:

1. Patient migration. With declining health, there is a small
movement of peopleto larger centers[13]. We know that there
isapproximately 90% accuracy in identifying place of residence
[14].

2. Therelationship of primary health care utilization and hospital
admission is not linear [15].

3. Specialist and allied health outreach visits. The effectiveness
of these services is affected in a similar fashion by high staff
turnover.
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4. Quality of governance.
5. Intergenerational changes in attitude toward employment.

Data Sour ces and Feasibility

This study uses NT Government administrative datasets,
including hospital admissions, primary health carevisits, patient
travel, government payroll, and accounting system. A remote
health administrative roster and outreach diaries are also
avalable for analysis. The NT Aboriginal Health Key
Performance Indicators, including all quality measures, are
routinely collected by both government and nongovernment
health services. Data are comprehensive and reliable. Given
appropriate ethics and data custodian approvals, data are
available and accessible at adeidentified individual level, such
asdiagnosis codesfor patients, position classificationsfor health
staff, employee start and end dates, and personnel and
operational expenses. All these data have been investigated
previously by members of the research team in other studies.
Quality, completeness, and accuracy of the data are acceptable
for this project. All these data have been collected consistently
throughout the study period.

Statistical Analysis

The quantitative component of the study has three el ementsthat
will be addressed as follows.

Description of Longevity of Clinic Staffing

The statistical approach to the first element will be addressed
using descriptive statistics for quantitative measures of staff
turnover and stability for the period from 2010 to 2014 (see
Measures of Staff Stability). Because staff commencement and
departure dates are recorded, survival methodswill aso be used
to describe staff loss as afunction of time, which allowsfor the
possibility of right-censoring for staff who have not left at the
time of study end.

Association Between Staff Stability and Outcomes

The second element of study design will utilize multiple
regression analyses to determine associations between the key
independent variables of interest (resident staff turnover,
stability or median survival and socioeconomic status,
community size, and per capita funding) and the dependent
variables related to patient care, service cost, quality, and
effectiveness.

Moderation of the Association Between Staff Stability
and Outcomes

The third element will test whether socioeconomic status,
community size, and per capita funding have an effect on the
relationship between staff turnover on the dependent variables
of interest via generalized linear models. That is, is the effect
of staff turnover dependent or independent of socioeconomic
status, community size, and per capita funding?

For both the second and third elements, formal statistical
inference (hypothesis testing) will employ the nonparametric
bootstrap method due to the expected nonnormal distribution
of the quantitative dependent variables.
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Analyseswill bestratified to compare between government and
nongovernment services, as well as by age groups (to examine
intergenerational differences) and gender.

Sample Size
Based on aminimum practically important effect size of apartial

r2 of 5% when controlling for potentially confounding variables
that explain 10% of the variance, an effective sample size of
260 patient records is required to achieve statistical power of
.9 at the .01 (two-tailed) level of statistical significance. Because
patientswill be effectively cluster sampled from the participating
clinics and substantial within-clinic correlation is expected, we
assume aKish design effect of 2.0, leading to arecruitment aim
of 520 patients that can be easily achieved.

Qualitative Methods

Study Sites and Participants

To assess patients' and remote health professionals' experiences
of FIFO health care, to provide contextual information to the
previously described statistical analyses, and to confirm the
contribution of FIFO/DIDO to workforce turnover rates, six
study sites will be examined using qualitative methods. Initial
quantitative assessment of resident workforce turnover, stability,
and median length of stay will differentiate between high and
low staff turnover communities (stage 1). In stage 2, clinics
from the upper and lower quartiles of turnover in NT will be
invited to participate until three sites at either end of the turnover
range (high and low) agree to participate.

In each of the six consenting study sites, two loca
community-based coresearchers (hereafter referred to as
“coresearchers’), one male and one female, will be employed
towork as part of the research team. The process of recruitment
of female and male coresearchers at each study sitewill depend
on the recommendations from community Elders, leaders, and
key organizations to ensure the male and femal e coresearchers
will be able to work together and work with multiple families
inthe community. Selection of suitable coresearchersisacritical
and important process because this complex and multifaceted
role will provide a cultural and linguistic interface with
community members in each consenting study site. The
coresearchers  will assist with participant recruitment,
organization, group facilitation, ensuring the research protocol
is adapted to local cultural protocols and practicaities,
interpreting, and back-trandation for those participants for
whom English is not their first language. The role is not
restricted to these activities, but isadapted to ensure the research
isculturally appropriate and the information gained is genuine.
Individualized training (including a full explanation of the
project, ethical processesto recruit participants, and the conduct
of focus groups with Aboriginal community members) will be
delivered for the coresearchers and tailored to their existing
experience, skillsidentified, needs, and aspirations. Theaimis
to collect qualitative data from health professionals as well as
patients.

First, after written consent is provided, researcherswill conduct
semistructured, face-to-faceindividual interviewswith resident
health professionals [16]. Individual interviews allow for
confidentiality when perspectives may be diverse. For cultural
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safety reasons related to power differentials, the coresearchers
may not wish to undertake individual interviews with resident
health professionals. Theseinterviewswill explore resident staff
experiences of short-term periodic staff, specifically issues of
effectiveness of service delivery, motivation to work and remain
in remote areas, job satisfaction, workload and stress,
community engagement, and possible strategiesto stabilize the
workforce. Short-term staff will also beinterviewed about their
work, integration into the team, relationships with the
community, and their perspective of effective service delivery.
All intervieweeswill have the opportunity to raise issues about
health care that they believe are important.

Second, coresearcherswill recruit patientsto participatein either
semistructured, face-to-face individua interviews or focus
groups, as appropriate. The coresearchers will cofacilitate the
focus groups and either interview or identify the appropriate
interviewer from the team [17]. Coresearchers with team
members will discuss and come to agreement with community
participants which method is culturally safe and preferred,
considering issues of cultural safety, confidentiality, use of
services, and preference of individuals. Focus groups tend to
be more culturally appropriate and allow for acommunity rather
than an individual narrative. At the same time, there may be
community or individual issues best not discussed in an open
forum. We estimate four interviews with patients aswell asfour
focus groups (led by coresearchers and supported by another
team member) will be conducted in each community, with
approximately 10 participantsin each group. Focus groupswill
be gender specific and respect age differences and clan
differences. These group discussionswill explore health service
issues, including acceptability, experiences with staff and
services, relationships with health service staff, and managing
health issuesthat require sensitivity in relation to cultural issues.
Although there will be guiding discussion points for the focus
groups and the semistructured interviews, participantswill have
the opportunity to “tell their story” and express related
information around the personal, family, and community impacts
of short-term and high turnover of staff in the clinics. Thefocus
will be on accurately recording these “ stories’ by taking notes,
taping, and back-tranglating. All interviews and focus groups
either will be audio recorded or have notes taken depending on
participants’ consent. Coresearcherswill also be encouraged to
reflect on their experiences as researchers, through written or
oral recordings, to contribute to understanding the research
process, the context of the research, findings, and their summary
of the findings.

Third, regional center-based specialist and retrieval staff will
also be interviewed to assess quality of remote area services
and specific issues such as medical evacuations from remote
communities.

Analysis

Interview and focus group recordings will be transcribed and
analyzed with the assistance of NVivo. The patient focus group,
patient interview, and health professiona interview data will
be analyzed separately because the transcripts are derived from
different methods with different types of respondents (ie, they
are different datasets). To begin, three researchers will read all
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transcripts to identify relevant issues. Community-based
coresearcherswill be asked to read transcriptsor listen to audio
recordings from their own community. Three researchers and
the coresearchers will together identify codes and the three
researchers will independently code each dataset. The three
researchers and coresearchers will then agree on major themes
for each dataset that blend codes and include local knowledge.
These themes aim to describe the issues, underpinnings, and
contexts that explain health care in these study sites [18].
Following, narrative analysis will be conducted to capture the
stories of how the FIFO workforce has or has not shaped health
and health care in these communities focusing on the patient
stories[19]. Sampling high and low turnover clinics will allow
comparison of service and contextual issues that accelerate or
impede turnover of staff. There will also be comparison of
findings from government and Aborigina
Community-Controlled Health Services.

I ntegration of Quantitative and Qualitative | nformation

Quantitative and qualitative datawill be triangul ated to address
the three study objectives as follows:

1. The impact of visiting short-term health staff on resident
health teams in remote areas will be measured by (stage 1)
analysis of remote staff turnover, stability, and median survival
to determine high and low turnover communities[20] and (stage
2) in-depthinterviewswith long-term staff, including Aboriginal
Health Practitioners, remote area nurses, and medical officers
to determine impact on staff work life (eg, morale, workload,
stress, and intention to stay). Interviews with short-term staff
will document similar issues as well as preparation for remote
areas, work satisfaction, and level of community engagement.

2. Impact on the quality, safety, and continuity of patient care
will be assessed through quantitative analysis of service quality
data (as specified subsequently), in-depth interviews and focus
groups with patients about their experience of the impact of
short-term staff and their satisfaction with and acceptability of
services, and interviews with specialist and retrieval staff about
the quality of remote consultations and perceived need for
medical evacuations.

3. Impact on service cost and effectiveness will be assessed by
an analysis of expenditure, utilization, medical retrieval, and
clinical outcome datain remote clinics for each community.

Triangulation of quantitative and qualitative data will assess
whether the influence of high short-term staff utilization on
objective markers of quality, cost, and effectiveness of health
care services is pardleled in staff satisfaction, patient
satisfaction, and service acceptability.

Knowledge Exchange

Knowledge exchangeisan integrated feature of the project. The
research team has had extensive experience in research
tranglation and has published on the measurement of research
impact [21]. The knowledge exchange strategy will be
multifaceted and include in-depth interviews with staff and
patientsto determine current and potential strategiesto maintain
or achieve remote health workforce stability; feedback to the
study sites through the researchers; establishment of a key
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stakeholder group; presentations to national conferences;
presentations to smaller forums, such as invited seminars to
Commonwealth Department of Health staff; meetings with
senior policymakers at Federal and State levels, and
peer-reviewed publications. The key stakeholder group will
comprise senior policy makersfrom NT Department of Health,
Top End and Central Australian Health Services, NT Primary
Health Network, AMSANT, the National Rural Health Alliance,
and the Commonwealth Department of Health. Working with
the key stakeholder group, workforce strategies will be
developed based on research findings through *“collaborative
problem solving between researchers and decision makers that
happens through...interaction between decision makers and
researchers and results in mutual learning through the process
of planning, producing, disseminating, and applying existing
or new research in decision making” (p 15 [22]).
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Discussion

This study aims to build the currently deficient evidence base
relating to a complex, real-world health systems issue: the
impact of short-term staffing on the quality and costs of remote
primary health care services. The study involvesworking in an
equally complex remote, cross-cultural setting, involving
multiple primary health care providers. It is a challenging
real-world problem that requires a comprehensive, mixed
methods approach to understand both the “what” and “why.”
The direct involvement of health services, local researchers, a
high-level key stakeholder group, and a comprehensive
knowledge exchange strategy will help generate solutions and
maximize the impact of the results on policy and practice.
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