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A B S T R A C T

Background: Over 690,000 Australians experience psychosis annually, sig-
nificantly impacting cardiometabolic illness and healthcare costs. Current models of care are fragmented and a critical implementation gap exists regarding the
delivery of coordinated physical healthcare for Australians with psychosis.
Objectives: To describe a trial implementing a Physical Health Nurse Consultant (PHNC) role to coordinate physical health care in a community mental health setting.
Design/Methods: In this 24-month, 2-group randomised controlled trial, 160 adults with psychosis will be randomised to usual care, or to the PHNC in addition to
usual care. Using the Positive Cardiometabolic Health treatment framework and working in collaborative partnerships with consumers (consumer-led co-design), the
PHNC will provide care coordination including referral to appropriate programmes or services based on the treatment framework, with the consumer. Burden of
Disease risk factors will be collected according to Australian Bureau of Statistics' National Health Survey guidelines. Consumer experience will be assessed using the
‘Access’, ‘Acceptability’ and ‘Shared Decision Making’ dimensions of the Patient Experiences in Primary Healthcare Survey. Cost-effectiveness will be modelled from
Burden of Disease data using the Assessing Cost Effectiveness Prevention methodology.
Results: Data collection of two years duration will commence in late 2018. Preliminary findings are expected in December 2019. Primary outcomes will be the effect
of the PHNC role on physical healthcare in community-based adults with psychosis.
Conclusions: The PHNC is an innovative approach to physical health care for adults with psychosis which aims to meet the physical health needs of consumers by
addressing barriers to physical health care.

1. Introduction

Inadequate cardiometabolic care of mental health consumers con-
tributes to 12,000 deaths a year in Australia [1]. Consumers with
psychosis have a 2–3 fold higher risk of developing physical health
disorders compared to the general population [2,3], and experience a

mortality gap of between 10 and 25 years [3,4]. Physical comorbidities
are responsible for 80% of excess deaths, at a cost of $15 billion an-
nually [5,6]. In light of the Department of Health's Fifth National
Mental Health Plan priorities including improving the physical health
of people living with mental illness and reducing early mortality, these
data provide strong ethical and economic rationale for improving
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physical healthcare in this population [7,8].
Community mental health services represent an important setting

for coordinating physical healthcare [9,10], with clinical guidelines,
including those in an Australian context, recommending consumers
receive regular cardiometabolic health monitoring [11–13]. Cardio-
metabolic monitoring alone is not sufficient with rates of routine as-
sessment between 7 and 63%, and between 6 and 60% of consumers
referred for additional health services [14,15]. Limited referral and
access to appropriate healthcare services [6,16], and a lack of care
coordination and follow-up [1,16] compounds this problem.

There are multiple barriers to improving consumer cardiometabolic
health [1,16]. Mental healthcare professionals cite limited time for
follow-up and lack of knowledge of referral pathways as limiting car-
diometabolic monitoring and subsequent action [14]. Inadequate spe-
cific expertise in cardiometabolic health results in priority given to the
treatment of symptoms and risks associated with mental illness [17].
Consumers frequently experience discrimination, stigma and low
treatment expectations by healthcare providers, which inhibits help
seeking [17]. Coupled with a fragmented health system and a lack of
continuity of care, this means many consumers do not actively seek
cardiometabolic care [18]. This significant service implementation gap
has prompted clinical, consumer and government groups to call for new
models of proactive integrated cardiometabolic monitoring, manage-
ment and care coordination to address barriers [1,8].

One strategy with the potential to address the systemic, clinical and
individual barriers that lead to comorbid physical illness and early
mortality is the implementation of a Physical Health Nurse Consultant
(PHNC) service. In the Australian context, nurse-led models of physical
health care have been demonstrated as effective at increasing the rates
of cardiometabolic monitoring [15,19] but evidence is limited. The
PHNC is a dedicated mental health nurse with specialist skills in car-
diometabolic health and co-located within mental health services to
clarify lines of responsibility, creating a single point of contact for re-
lationship building with consumers. Consistent with consumer co-de-
sign and person-centred care, the PHNC could embed shared decision-
making, and improve service navigation and coordinated utilisation of
existing health and medical resources [20]. In this paper, we describe
the protocol for the implementation and evaluation of a PHNC service
to be delivered alongside usual care for consumers with psychosis. In
particular, we will evaluate the PHNC service relative to usual care with
respect to cardiometabolic health, consumer experience of care, and
cost-effectiveness.

2. Methods

2.1. Design

1. This randomised controlled trial will examine the impact of a PHNC
service in a community-based mental health service in a large
Australian metropolitan city. Specifically, this project will evaluate
whether the PHNC service (relative to usual care alone) results in
improvements in:

2. Cardiometabolic health based on Burden of Disease risk factors:
Body Mass Index (BMI), total cholesterol, fasting glucose, systolic
blood pressure, smoking, second hand smoke, fruit intake, vegetable
intake, daily alcohol intake, binge drinking, physical inactivity;

3. Consumer experience of care: experience, acceptability, shared de-
cision-making, quality of life;

4. Cost-effectiveness of physical health service delivery.

We hypothesise that relative to usual care, participants randomised
to the PHNC service will experience;

• a greater reduction in burden of disease risk factors,

• greater access to and acceptability of physical healthcare, shared
decision-making, and quality of life.

Additionally we hypothesise the PHNC intervention will be cost-
effective. The project will take approximately 36-months. The inter-
vention will be a prospective single site 24-month, 2-arm randomised
controlled trial. The 24-month time point provides assessment of any
long-term changes in health status resulting from the intervention.
Burden of Disease modelling and cost-effectiveness analysis will follow
the intervention in month 31 and take approximately 2months to
complete. The intervention is grounded in the Integrated Theory of
Health Behaviour Change [21] which draws on theories of health beha-
viour change, self-regulation and social support, and findings from
studies of self-management of chronic illness. The study will employ a
Clinical Research Assistant, and a Physical Health Nurse Consultant for
specific roles in the study, as described below.

Ethical clearance for this study has been received from the
Australian Capital Territory (ACT) Health (Application ID: 2018/
ETH00029) and the study is registered with the Australian and New
Zealand Clinical Trials Registry (ACTRN12618000678291p).

2.2. Eligibility and recruitment

All consumers aged 18–65, diagnosed with a DSM-5 psychotic dis-
order who attend a large community mental health service in an
Australian capital city will be eligible to participate. The service has 14
case managers and 385 eligible consumers. Consumers will be excluded
if they are unable to speak and read English, or unable or unwilling to
provide informed consent. After providing informed consent and com-
pleting the baseline assessment, participants will be randomly allocated
to receive the PHCN intervention or Usual Care control, with the ran-
domisation process and interventions described below.

Based on clinic caseload, approximately 13 participants per arm are
expected to enter the intervention each week over 6-weeks' rolling re-
cruitment. This recruitment rate is feasible as an average of 64 unique
consumers attend the service each week over a 2–3month contact
cycle. Overall, recruiting 160 participants is feasible as it represents
41% (160/385) of eligible consumers that typically attend the service
over such a period. This is the most feasible and realistic method of
participant recruitment as potential participants will already be at-
tending the service for scheduled appointments.

2.3. Randomisation and blinding

After completing baseline assessments, participants will be rando-
mised to the intervention or control group by a team member not in-
volved in screening (eligibility and entry of participants) or data col-
lection (baseline and follow-up assessments) using the process of
permuted block randomisation (stratified on age and gender using
computer-based allocation), to ensure balance between groups (inter-
vention and control groups). Allocation sequence will be use a web-
based automated computer-generated randomisation system.
Randomisation will be stratified by gender and age group, with block
sizes of either 4, 6 or 8, and conducted in accordance with international
guidelines [22]. Allocation concealment will be achieved using se-
quentially numbered opaque sealed envelopes. Investigators and clin-
icians assessing outcomes will be ignorant of future treatment alloca-
tion and will have no control over the order of patients randomised into
the trial. Participants and data collectors (outcomes assessors) will be
blinded to the treatment allocation until after baseline assessments are
completed. Team members conducting data analysis will not be in-
volved in data collection, and treatment allocations will be blinded
until after data are analysed.

Usual Care group participants will receive usual care from their case
manager. Based on previous research, it is anticipated only around 3%
of this group will receive cardiometabolic monitoring while receiving
usual care [15]. Participants randomised to the PHNC group (inter-
vention) will attend an initial consultation with the PHNC lasting ap-
proximately 45min that includes interpretation of cardiometabolic
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assessment data, and risk management and care coordination as guided
by the Positive Cardiometabolic Health treatment framework [23].
After the initial meeting, participants will attend quarterly consulta-
tions and shorter (~10min) monthly telephone follow-ups for the re-
mainder of the intervention to track progress against agreed goals. The
PHNC intervention will be delivered alongside usual care for their
mental health condition.

2.4. Role of the Clinical Research Assistant

The Clinical Research Assistant (CRA) will be a registered nurse
employed for a period of two and a half years on a full-time basis. The
CRA will collect assessment data including clinical and self-report
measures for participants in both arms of the study. The CRA will not
discuss the intervention with participants randomised to the usual care
group and this will reduce contamination effects. Risk Factor (BMI,
total cholesterol, fasting glucose, systolic blood pressure, smoking,
second hand smoke, fruit intake, vegetable intake, daily alcohol intake,
binge drinking, physical inactivity) and Consumer Experience (access,
acceptability, shared decision making, quality of life) data will be col-
lected from both groups by the CRA at baseline and repeated at interim
points in months 3, 6, 9, 12, 15, 18 and 21 with a final assessment in
month 24. This frequency is critical for the intervention as the PHNC
uses these data to calculate changes in risk factors and make appro-
priate preventative shared decisions with PHNC group participants
based on the Positive Cardiometabolic Health treatment framework
[23]. This timing is also consistent with guidelines for chronic condi-
tions such as diabetes [24].

2.5. Role of the PHNC

The PHNC will be a mental health nurse with specialised training in
physical health care and employed for a period of two and a half years
on a full-time basis. Usual Care group participants will receive usual
care from their case manager. Based on previous research, it is antici-
pated only around 3% of this group will receive cardiometabolic
monitoring while receiving usual care [15]. Participants randomised to
the PHNC group (intervention) will attend an initial consultation with
the PHNC lasting approximately 45min. After the initial meeting,
participants will attend quarterly consultations and shorter (~10min)
monthly telephone follow-ups for the remainder of the intervention to
track progress against agreed goals. The PHNC intervention will be
delivered alongside usual care for their mental health condition.

The PHNC will perform the primary roles of the intervention as
described below.

• Risk management: During a consultation with the consumer, the
PHNC will use the Positive Cardiometabolic Health treatment fra-
mework [23] to the assessment data collected by the CRA, and any
additional information discussed with the consumer. This frame-
work considers the clinical and behavioural risks identified as part

of the cardiometabolic assessment, along with the consumer's self-
identified needs, goals and health priorities, shared decision making
with the consumer, and local-availability and consumer-accept-
ability of management options;

• Care coordination: Once the PHNC and consumer agree on an ap-
proach to physical healthcare, the PHNC provides care coordination
including supported referral to appropriate programmes or services
(GPs, dietitians, nutritionists, accredited exercise physiologists,
smoking cessation programs and other available services) as re-
commended by the treatment framework, communicates relevant
clinical history, provides appointment reminders, and timely follow-
up of results.

2.6. Measures

2.6.1. Cardiometabolic health
Risk factor outcome data for 11 contributing risk factors for the

Australian Institute for Health and Welfare (AIHW) Burden of Disease
(BoD) analysis (see Table 1) will be collected. [25]. The risk factor data
enables the calculation of the reduction in Disability-adjusted life years
(DALYs) in the intervention group that will occur in all those diseases
which are affected by the 11 risk factors This approach ensures accurate
capture of the most significant disease risk factors, using established
methodologies that are validated for use in populations with mental
illness [26]. These data will also be used in the cost-effectiveness ana-
lysis to model changes in service utilisation and cost resulting from the
PHNC intervention. Further, these measures allow us to compare out-
comes with influential datasets including the AIHW's Burden of Disease
Study, the Australian Survey of High Impact Psychosis, and evaluations
of the HeAL framework [12].

At each time point, the CRA will collect clinical measures including
BMI, total cholesterol, fasting glucose, and blood pressure. Additional
health behaviour measures such as smoking, second hand smoke, fruit
intake, vegetable intake, alcohol use: daily intake, alcohol use: binge
drinking, and physical inactivity will be collected by self-report using
23 relevant questions from the National Health Survey. Examples of
relevant questions include:

• How many serves of vegetables do you eat each day?

• Do you currently smoke?

• In the last week, how many times have you walked continuously, for
at least 10min, for fitness, recreation or sport?

This is anticipated to take ~5–10min to complete.

2.6.2. Acceptability
Consumer experience and acceptability are a central component of

health policy that measures the performance of health services' re-
sponsiveness to consumer expectations [20]. We will track consumer
experience using four outcome measures (access, acceptability, shared
decision making, quality of life). Access to appropriate preventative

Table 1
Australian Institute for Health and Welfare Burden of Disease risk factors.

Risk Factor Measurement method Base risk level

Elevated BMI Measurement of height and weight 21–23 kg.m−2

Total cholesterol Blood test 5.5ml Mean 3.8–4.0mmol.L−1

Fasting glucose Blood test, 5.5 ml Mean 4.9–5.3mmol.L−1

Systolic blood pressure Measurement Mean 110–115mmHg
Smoking Self-reported current smoking No exposure to tobacco smoking
Second hand smoke Self-reported exposure to smoke in the home at least daily No exposure to second hand smoke
Fruit intake Self-reported serves of fruit per day 2 servings per day
Vegetable intake Self-reported serves of vegetables per day 5 servings per day
Alcohol use: daily intake Self-reported average consumption of alcohol per day No alcohol consumption
Alcohol use: binge drinking Self-reported consumption of 0.06+ kg of alcohol on a single occasion <0.06 kg alcohol on a single occasion
Physical inactivity Self-reported metabolic equivalent of tasks (METs) ≤8000 METs.week−1
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services will be measured using the ‘Access’ (α=0.92) dimension of the
Patient Experiences in Primary Healthcare Survey (PEPHCS) [27] which
details economic and ongoing access to the intervention and referred
services. Acceptability of services will be measured using the ‘Patient-
reported impacts of care’ (α=0.84) dimension of the PEPHCS which
rates patient activation, safety and confidence in the system. Shared
decision-making will be measured using the ‘Interpersonal communica-
tion’ (α=0.75) dimension of the PEPHCS which rates communication,
respectfulness and shared decision-making. Together, these three di-
mensions include 38 items that take ~5–10min to complete. Quality of
life will be measured using Assessment of Quality of Life (AQoL)-8D [28]
utility scores. AQoL-8D is a 35-item instrument that is sensitive for use
in mental health populations [29] and has high reliability (α=0.96)
and good content validity [30].

2.6.3. Cost-effectiveness
Cost-effectiveness analysis will be conducted to support the trans-

lational and policy impact of the PHNC service. Cost-effectiveness will
be determined using the Assessing Cost Effectiveness (ACE) Prevention
methodology [31–33] and in accordance with Pharmaceutical Benefits
Advisory Committee economic evaluation guidelines [34]. Using AIHW
BoD models, between-group differences in Disability Adjusted Life
Years (DALYs) over the next 20 years for each disease (based on
changes in the 11 risk factors at 24 months) will be calculated to derive
an estimate of total DALYs saved due to the intervention. Between-
group differences in service use and expenditure over the next 20 years
will be calculated by assuming expenditure on services is proportional
to disease prevalence. Therefore a 5% reduction in disease prevalence
(based on PHNC-attributed risk factor changes) would reduce service
use and expenditure by 5%. This will allow long-term changes in service
utilisation and cost associated with admitted patient services, out-of-
hospital medical services and prescription pharmaceuticals to be esti-
mated. Between-group differences in quality of life (AQoL-8D) utility
scores at 24months will be used to estimate the short-term impact of
the PHNC intervention on ‘burden severity’ in people with psychotic
disorders. The total cost of the intervention minus the estimated health
system cost savings attributed to the intervention (calculated above)
will then be used in combination with the estimated reduction in DALYs
to calculate the cost-effectiveness ratio (cost per DALY) for the PHNC
service.

2.7. Statistical analysis

Each hypothesis will be tested on an intent-to-treat basis using
mixed effects model repeated measures (MMRM) based estimates.
These models incorporate all available data, including participants with
missing data points, under the missing-at-random assumption without
using biased techniques such as last observation carried forward [35].
Continuous outcomes will be tested with linear MMRM while catego-
rical and binary outcomes will be analysed using binary mixed effects
models. Patterns of missing data will be examined and tested for cor-
relations with attrition, and then adjusted for in sensitivity analyses,
also using MMRM.

The analysis plan has factored for contamination effects in the study
design by ensuring participants allocated to the usual care group do not
have direct contact with the PHNC. Nevertheless, this group will
complete self-report items at 24months assessing whether participants
in both groups received cardiovascular monitoring, as an indicator for
both ‘dosage’ effects (amount of intervention received) and whether
any contamination may have occurred. This self-report data will be
combined with service use data in moderator analyses to determine
whether a dosage effect was evident. Additional potential confounders
and/or moderators of outcome such as age, gender, stage of diagnosis
(first episode psychosis vs established psychotic disorder), medications
and pre-existing comorbidities will be tested and controlled for in
secondary analyses using MMRM, testing three-way interactions

between moderator, time and condition. We will report findings based
on CONSORT guidelines.

2.8. Power calculations

Reviews of similar interventions have shown medium to large ef-
fects (range f= 0.2–0.8) on change in these outcomes [36–38]. Hence
to detect an effect size of f= 0.2 in primary and secondary outcome
measures between groups at 24months with nine repeated measures,
56 participants are required in each arm to achieve 80% power using an
alpha level of 0.05. This number has been inflated (80 participants per
arm) to account for up to 30% attrition from assessments. Hence a
target of N=160 total participants will be recruited into the RCT.
Assuming a correlation among repeated measures of 0.5, this study will
be sufficiently powered to detect significant changes in all outcomes.

3. Discussion

3.1. Summary

This paper describes the protocol for the implementation and eva-
luation of a PHNC service to be delivered alongside usual care for
consumers with psychosis. In particular, we will evaluate the PHNC
service relative to usual care with respect to cardiometabolic health,
consumer experience of care, and cost-effectiveness. This trial will be
significant as the first large scale implementation of such a role in
Australia, and the first to include consumer evaluation and cost-effec-
tiveness analysis.

The prevalence and severity of physical health comorbidities in
consumers with psychosis has been well documented. However there
remains a critical implementation gap around how to deliver a high
standard of evidence-based effective physical healthcare within the
current Australian mental health service and policy landscape. This
project is based on the best available evidence on physical health ser-
vice delivery and uses a robust, innovative methodology to investigate
the expected benefits in Burden of Disease risk factors, consumer ex-
perience of care, and cost-effectiveness to directly address this im-
plementation gap.

The main outcome of this project will be a fully evaluated model of
service that directly addresses the nationally-significant health services
priority of sustainably improving consumer physical health outcomes.
The model is aligned to local, national and international consensus on
best-practice to maximise health and translational impact. Further,
robust evaluation data will support the model's benefits on risk factors
and disease prevalence, consumer experience of care and cost-effec-
tiveness. Specifically, the model is expected to more closely align to
best-practice service standards, delivering comprehensive assessment
and more efficient and effective linkage to preventative care to improve
the physical health of 690,000 consumers nationally [2]. If scaled up,
this intervention has the potential to reduce comorbid burden of disease
risk and prevalence by up to 60% [36], with proportionate reductions
in the $15 billion annual impact of comorbid physical illness in this
population [2]. Such economic savings may occur largely due to long-
term reductions in national healthcare system costs, which will of sig-
nificant interest to policymakers. For service providers, the initial costs
associated with implementing the PHNC service will be offset by sub-
stantial ongoing cost savings in provisioning health services in the
medium-to-long term. These outcomes can be readily translated into
clinical health services to transform mental health service delivery by
giving equal importance to comorbid physical health through evidence-
based specialist care. Critically, the PHNC intervention meets the con-
sumer-identified preference of having both physical and mental health
specialist care embedded within the mental health service.

Project outcomes also directly support the NHMRC Case for Action
on Improving the Prevention and Management of Chronic Disease Among
People with Mental Illness [39] and aligns with multiple National Health
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Priority Areas including: Cardiovascular Health and Stroke; Diabetes
Mellitus; Mental Health; and Obesity. These outcomes also align with
policy and recommendations from the Fifth National Mental Health
Plan [7], Royal Australian and New Zealand College of Psychiatrists
[13], and the National Mental Health Commission [8]. They are ex-
pected to have a significant impact on health policy given that the
National Mental Health Commission are currently seeking solutions for
this priority issue [16] Fig. 1.

This project is innovative as it supports the NHMRC Statement on
Consumer Participation in Health and Medical Research. Our project team
includes personnel who are academically-trained consumer researchers
with lived experience of mental health service use. The project meth-
odology and outcomes are also highly innovative because they are
among the first to consider the importance of consumer experience of
care in mental health service delivery and its influence on disease risk,
prevalence and cost-effectiveness [38,40].

3.2. Translation to usual care

A key outcome from this project will be the translation of the PHNC
service to usual care. The implementation will involve case managers
referring new consumers for an initial consultation with the PHNC.
During the consultation, the PHNC will conduct a comprehensive as-
sessment of cardiometabolic health and health behaviours.
Cardiometabolic risks will be identified using the Positive
Cardiometabolic Health treatment framework [23]. The PHNC and
consumer will discuss any identified cardiometabolic risks based on
pre-existing comorbidities, medication use and other risk factors, then
identify risk management strategies using a shared decision-making
approach [41–43]. Once management decisions are agreed upon, the
PHNC will support the consumer in making an appointment, co-
ordinating information and results with referred services, providing
appointment reminders to the consumer, and following up on atten-
dance and results. Progress against agreed goals will be monitored in
shorter monthly telephone follow-up consultations, with cardiometa-
bolic assessments being repeated quarterly. This differs from the study
described in this paper in that the PHNC would complete all assess-
ments, whereas in this trial the Clinical Research Assistant will perform
baseline assessments. This separation of tasks is to ensure the metho-
dological integrity of the trial to reduce contamination effects but

would be unnecessary for translation into usual care.
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