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Abstract

Aim: To describe a protocol for the pilot phase of a trial designed to test the effect
of an mHealth intervention on representation and readmission after adult cardiac
surgery.

Design: A multisite, parallel group, pilot randomized controlled trial (ethics approval:
HREC2020.331-RMH69278).

Methods: Adult patients scheduled to undergo elective cardiac surgery (coronary ar-
tery bypass grafting, valve surgery, or a combination of bypass grafting and valve
surgery or aortic surgery) will be recruited from three metropolitan tertiary teaching
hospitals. Patients allocated to the control group with receive usual care that is com-
prised of in-patient discharge education and local paper-based written discharge ma-
terials. Patients in the intervention group will be provided access to tailored ‘GoShare’
mHealth bundles preoperatively, in a week of hospital discharge and 30 days after
surgery. The mHealth bundles are comprised of patient narrative videos, animations
and links to reputable resources. Bundles can be accessed via a smartphone, tablet or
computer. Bundles are evidence-based and designed to improve patient self-efficacy
and self-management behaviours, and to empower people to have a more active role
in their healthcare. Computer-generated permuted block randomization with an al-
location ratio of 1:1 will be generated for each site. At the time of consent, and 30, 60
and 90 days after surgery quality of life and level of patient activation will be meas-
ured. In addition, rates of representation and readmission to hospital will be tracked
and verified via data linkage 1 year after the date of surgery.

Discussion: Interventions using mHealth technologies have proven effectiveness for a
range of cardiovascular conditions with limited testing in cardiac surgical populations.
Impact: This study provides an opportunity to improve patient outcome and experi-
ence for adults undergoing cardiac surgery by empowering patients as end-users with

strategies for self-help.
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1 | INTRODUCTION

Readmission is multifaceted, but patient driven, potentially avoid-
able and costly. When readmission rates have been investigated
there are consistent features evident in the literature. Literature is
generally focused on the efficacy of readmission rates as a quality of
care metric (Kansagara et al., 2011), usually in a variety of settings
and medical patient populations (Hansen et al., 2011; Leppin et al.,
2014). Models have been devised to predict which patients might
be readmitted, why patients might require readmission, and if at risk
of readmission, which pre-discharge, post-discharge or in-patient
interventions might reduce the risk. In the cardiac surgery domain,
interest in readmission risk prediction coincided with interest in re-
admission as a quality-of-care metric and there is a plethora of lit-
erature from the United States examining readmission risk. In the
Australian and European context there is minimal research focused
on reasons for or risk of readmission for cardiac surgical candidates.

The utility of social, environmental and system factors that in-
fluence patients’ ability to enact self-care behaviours or access sup-
ports to avoid readmission is also under-investigated. Similarly, the
impact of health literacy, patient participation and shared decision-
making on rates of readmission is not well understood. Models are
constructed using retrospective administrative data, real-time ad-
ministrative data or less frequently prospective primary data collec-
tion. In data from the US there is some consistency in factors that
increase readmission risk across cardiac settings and samples, but a
key feature of models to date is their poor predictive ability. Models
predict mortality with reasonable specificity and sensitivity, not re-
admission. Very few studies assess the influence of variables that
are indicative of overall health and function. Frailty, social determi-
nants of health and informal caregiver support are rarely evaluated
(Kansagara et al., 2011). In addition, process factors such as the
timeliness of post-discharge follow up, primary-care coordination
and quality of inpatient care are not featured (Gallagher et al., 2020).
It is postulated that patient activation, or patients’ capacity to access
and enact post-discharge care crucial for optimal recovery, may in-

fluence rates of representation and readmission.

1.1 | Background

When strategies to reduce readmission rates are explored, interven-
tions are generally in the form of a ‘care bundle’ or explicit actions
implemented at a particular time point. Pre-discharge interventions

Trial registration: Australian New Zealand Clinical Trials Registry (ANZCTR):
ACTRN12621000082808.

cardiac surgery, mHealth, patient participation, randomized controlled trial, readmission,

commonly include patient education, medication reconciliation and
scheduling of follow-up prior to discharge. Post-discharge interven-
tions include follow-up phone calls, patient-activated hotlines, am-
bulatory care services and home visits (Hansen et al., 2011). There
is also a range of bridging interventions designed to impact on tran-
sition from in-patient to primary care. These studies enable us to
consider optimal strategies at specific trajectory time points, but
systematic review has revealed poor study description, methodolog-
ical flaws and the use of ‘care bundles’ make it difficult to determine
the efficacy of any single intervention on readmission rate reduc-
tion (Hansen et al., 2011). Leppin et al. (2014) published a systematic
review of interventions for the prevention of readmission that scru-
tinized features of interventions to determine effect on treatment
burden and patients’ capacity to enact burdensome self-care. These
authors concluded that all interventions work to some degree but
interventions that support patient capacity for self-care in the tran-
sition from hospital to home are the most effective.

In the cardiac surgery domain, modelling studies have focused
on factors that increase risk of readmission and reasons for read-
mission in American patients with varying levels of readmission risk.
Most studies have focused on patients undergoing coronary artery
bypass grafts (CABGS). Readmission rates vary widely from 39% in a
large multicentre study of patients having surgery in the late 1980s
(Steuer et al., 2002) to 6.3% in a low-risk single centre private sector
cohort (Sun et al., 2008). In this relatively homogenous cohort com-
mon factors increasing readmission risk are increasing age, female
gender, African American race, multiple comorbid conditions and
postoperative complications (Hannan et al., 2011; Jarvinen et al.,
2003; Vaccarino et al., 2003). Specific studies have also linked ad-
ditional patient factors including obesity (Rockx et al., 2004), pre-
operative inflammatory markers (Brown et al., 2013) and diabetes
(Stewart et al., 2000) to readmission risk. Few studies have inves-
tigated process factors such as ‘off pump’ surgery (Karolak et al.,
2007) and ‘fast track’ early discharge (Gooi et al., 2007).

Early discharge has been linked to increased readmission rates
into post-acute care settings and subsequent increased length of
stay (LOS) in those settings (Bohmer et al., 2002; Cowper et al.,
2007). Acute care facilitates avoid penalty by discharging patients
early and admitting them to transitional or sub-acute care facilities
(Lazar et al., 2001). Postoperative LOS is an independent predic-
tor of readmission irrespective of postoperative complications and
when LOS in the intensive care unit (ICU) is increased, readmis-
sion rates have been reported to be as high as 62% (Lagercrantz
et al., 2010). Readmission rates do not differ in studies comparing



WYNNE ET AL.

centres with and without specialist cardiac services (Novick et al.,
2007). Very few studies have explored social determinants of
health but there has been interest in exploring the effect of men-
tal health on outcome after cardiac surgery, including rates of re-
admission. Levels of stress, anxiety and depression (Oxlad et al.,
2006; Tully et al., 2008) are reliable predictors of poor outcome
and increased rates of readmission but are rarely included in mod-
els of prediction.

The most common reasons for readmission vary and in-
clude arrhythmias 2.4% (Efthymiou & O'Regan, 2011) to 23.1%
(Sun et al., 2008), pneumonia or respiratory complications 0.5%
(Efthymiou & O'Regan, 2011) to 18%, infection 1.3% (Efthymiou
& O'Regan, 2011) to 20% (Cowper et al., 2007) and congestive
heart failure 14% (Cowper et al., 2007). Additional reasons re-
ported include constipation, hypotension (Efthymiou & O'Regan,
2011), chest discomfort (Fox et al., 2013), angina and pericardial
effusion or tamponade (Sun et al., 2008). In the Australian context
Murphy et al. (2008) found living alone was the only independent
predictor of readmission in a single centre study of 181 patients
of whom 14.4% were readmitted. Another single centre Australian
study (Slamowicz et al., 2008) found substantial variability in re-
admission according to time, where readmission rates were 7% at
7 days, 15.2% at 30 days and 32.3% at 6 months post discharge.
In more recent research Fox et al. (2013) found overall readmis-
sion was 26.9% when readmission (15%, 95% Cl 10.5-13.7) and
re-presentation (11.9%, 95% Cl 13.5-16.5) were differentiated.
When cohorts include other common types of cardiac surgery, re-
admission rates rise further. In a multicentre prospective Canadian
study of 5158 patients over 10 years, 30-day readmission rates
were 14.9%, 18.3% and 25% for isolated CABGS, isolated valve
and combined CABGS and valve surgery, respectively (Iribarne
et al., 2014).

Fewer interventions for readmission reduction in cardiac
surgery cohorts have been investigated in contrast to those for
general medical or surgical patients. An integrative review of pre-
operative education as a means of reducing readmission found
educational materials, methods of needs assessment and specific
teaching methods were under-investigated (Veronovici et al.,
2014). Randomized controlled trials of models of care that in-
corporate a specialist nurse or nurse practitioner have shown no
effect in terms of readmission reduction (Kalogianni et al., 2016;
Sawatzky et al., 2013), despite reduced rates of anxiety and im-
provements in health-related quality of life. Discharge planning
involves coordinating care to ensure a quality and safe transition
from hospital to home (Bull et al., 2000). Inadequate discharge
planning leaves patients ill-equipped to manage their care after
hospitalization (Boughton & Halliday, 2009; Bull et al., 2000)
and increases re-admission rates to hospital following discharge
(Phillips et al., 2004; Shepperd et al., 2013). Effective discharge
planning after cardiac surgery is crucial given the context of short-
ening LOS (Cowper et al., 2006) because an increased amount
of care previously delivered in hospital is managed by patients
and their families in their home environment (Bauer et al., 2009).

However, that discharge planning needs to be co-designed, pa-
tient focused and informed by patients’ narrative.

Following cardiac surgery, the trajectory of recovery requires
discharge planning to be organized for three distinct phases of re-
habilitation: immediate, intermediate and ongoing. In the immedi-
ate phase of rehabilitation, the aim of quality discharge planning
is a timely discharge from hospital. During the intermediate phase
the aim of quality discharge planning is to reduce unplanned re-
admission to hospital. The aim of quality discharge planning for the
ongoing phase of rehabilitation is preparation of patients for long-
term self-management of health (Shepperd et al., 2013). Robust
evidence of the impact of patient participation in interventions for
readmission reduction after cardiac surgery, is difficult to locate.
In a qualitative study of providers and patients, a desire to partic-
ipate in earlier conversations to allow time to develop plans for
treatment and personal preferences, was expressed (Gainer et al.,
2017). Patient participation is a quality indicator in healthcare and
in the Australian setting ‘Partnering with Consumers’ is one of the
eight National Standards for healthcare delivery. Patient participa-
tion is one aspect of care in the acute cardiac surgery context that
has the potential to influence patient and surgical outcomes yet
patients’ ability and willingness to participate is unclear (McTier
et al., 2015). A key dimension of the patient quality and safety
experience is being discharged from healthcare at the right time
with the right plan (McElroy et al., 2016). Effective discharge plan-
ning should enhance patient understanding and engagement that
in turn influences patients’ ability to participate in accessing and
enacting post-discharge care crucial to avoid readmission. Before
we can tailor discharge planning interventions to suit the needs
of this patient cohort there needs to be evidence to establish
whether improved self-efficacy enhances self-management and as
such, the capacity to make decisions that reduce the likelihood of

representing to hospital or requiring readmission.

2 | THE STUDY

21 | Aims

The primary aim of this study is to investigate the effect of an
mHealth intervention on recovery, as indicated by representation
and readmission rates after adult cardiac surgery. Secondary aims
are to assess the effect of the mHealth intervention on quality of
life, knowledge, skill and confidence for self-management using the

patient activation measure.

2.2 | Hypothesis

We hypothesize that the mHealth intervention being tested will en-
hance patients’ self-efficacy that will in turn reduce the likelihood of
them representing to hospital or requiring readmission for recovery
challenges that could be self-managed.



WYNNE ET AL.

2.3 | Design and procedure

A multisite, parallel group, pilot randomized controlled trial will be
undertaken. A pilot study is necessary to determine sample size
requirements for a fully-fledged trial. The enrolment, intervention
and assessment schedule is illustrated in Table 1. Placement on the
surgical waiting list and surgical scheduling for each participating
site takes place via telephone consultation with a liaison nurse. At
the time of referral and placement on the surgical waiting list, verbal
consent for participation will be sought and demographic data along
with preoperative measures will be entered into a REDCap (Harris
et al.,, 2009) recruitment log. The liaison nurse will contact an in-
dependent off-site research assistant (RA-1) to confirm participant
recruitment via telephone or email. RA-1 will allocate the patient to
intervention or control.

The liaison nurse will also contact RA-2, a specialist cardiotho-
racic clinical nurse, to confirm participant discharge. At 30-, 60- and
90-days all study participants will be contacted via telephone by
RA-2 to ascertain whether or not they have represented to hospital
or have been readmitted to hospital, and if so why. At the time of
these calls, postoperative assessment measures will be completed
and entered directly into REDCap by RA-2.

2.4 | Sample and recruitment

Participants will be recruited from The Royal Melbourne Hospital

(RMH) Victoria, Westmead or Liverpool hospitals, in NSW. The two
NSW sites service a similar demographic to RMH. The RMH provides

Study period

services to the western and northern suburbs of Melbourne, ex-
tending to Shepparton, Bendigo, Ballarat and Horsham. The RMH
provides specialist services including adult congenital cardiac sur-
gery and has an international reputation in valvular surgery and total
arterial revascularization. Annually there are approximately 600
cardiac surgery cases performed at this site. The Western Sydney
Local Health District (WSLHD) in NSW is the second most populous
and has one of the fastest growing populations, expected to increase
by almost half a million people by 2036. The catchment includes
more than 120 suburbs, over a million residents and the healthcare
provided equates to more than $1.8 billion dollars annually. In this
district more than 600 cardiothoracic procedures are performed at
Westmead hospital annually. Similarly, the South West Sydney Local
Health District (SWSLHD) will have over a million residents by 2021,
an increase of 21% since 2011. The population is culturally diverse
and the district houses some of the poorest communities in NSW.
Liverpool Hospital performs between 350 and 400 cardiothoracic
procedures annually.

The liaison nurse at each site leads initial contact with patients
and placement on elective surgical waiting lists following referral re-
ceipt. They explain next steps and processes for preoperative prepa-
ration for surgery. They are also the point of contact for patients
and families in the lead up to a date being booked for surgery and
after the booking is confirmed. Waiting times on elective surgical
lists are variable but most cardiac surgery cases are classified as
either category 1 or 2 patients, with a median waiting time of 16-
19 days in 2017-2018 (AIHW, 2018). At the conclusion of the usual
care discussion the liaison nurse will ask elective patients if they are
interested in participating in the study using a pre-prepared script.

TABLE 1 Schedule of enrolment,
intervention and outcome assessment

Enrolment  Allocation Surgery

Timepoint -t 0 t, t,
Enrolment

Eligibility screen

Informed consent X

Allocation X
Interventions

Preoperative bundle X

Intermediate bundle X

Ongoing bundle X
Assessments

EQ5D-5L, PAM X

EQ5D-5L, PAM, X
representation,
readmission

Mortality

Assessment

Close-out

X

Abbreviations: EQ5D-5L, EuroQol short form quality of life assessment tool; PAM, patient
activation measure; t,, days 1-7 after hospital discharge; —t,, placed on surgical waiting list; t,,
30 days after surgery; t,, 60 days after surgery; t,, 90 days after surgery; t;, 12 months after

surgery.
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If patients agree to participate, they will be informed that there will
be no difference in the hospital care they receive and that an infor-
mation form will be sent to them explaining the study. In addition,
the nurse will explain that the study involves being randomized to
receive a text/email link to GoShare, so they may or may not get the
link, and there will be a series of follow-up phone calls.

Inclusion criteria are any adult (>18 years of age) undergoing
elective CABGS, valve surgery, CABGS and valve or aortic surgery,
discharged home in 30 days, able to understand spoken English, and
they own and use a smartphone, tablet or computer. Exclusion crite-
ria are patients 18 years of age or younger, patients undergoing tho-
racic, transplant or non-elective surgery, not discharged in 30 days,
not discharged to their home/primary residence, and unable to un-

derstand spoken English without an interpreter.

2.5 | Intervention
The intervention has been designed by Healthily, a nurse led organi-
zation that provides a range of health resources for consumers and
clinicians focused on building patient knowledge and capacity for
self-help. GoShare Healthcare is Healthily's flagship product and a
customized content distribution platform for health professionals to
share up-to-date, accurate and engaging healthcare resources tai-
lored to the needs of individual patients. An extensive process of
consultation and content development is undertaken with clinician
and patient involvement to ensure that materials are appropriate,
informative and reliable. The cardiac surgery platform contains a pa-
tient narrative library with a series of videos describing patient and
carer experiences, in addition to animations and links to reputable
on-line resources. Evidence indicates patient narratives have a posi-
tive impact on patient education because the information they pro-
vide is vivid, engaging, relatable and understandable (Mazor et al.,
2007; Winterbottom et al., 2008). When contrasted to written or
factual education and communication strategies, narratives are a
useful mechanism for encouraging patients to participate in shared
decision-making (Elwyn et al., 2006; Shaffer & Zikmund-Fisher,
2013). Participants who feature in these videos are positive role
models who share their experiences of the day-to-day challenges
and strategies they use to manage their journey as a patient. The
video series is based on current evidence and is designed to improve
patient self-efficacy and self-management behaviours, and to em-
power people to play a more active role in their healthcare. Go Share
has been developed to support integrated person-centred care,
health literacy and sharing health information. Customized care bun-
dles can be sent to patients via email or SMS on an ad hoc basis or
automatically delivered as a digital program at selected times. The
platform is currently viewed on over 18,000 screens in over 80 hos-
pitals for specific bundles, not including the cardiac surgery bundle.
The GoShare cardiac surgery bundles have patient narrative
videos focused on receiving a diagnosis that requires surgical inter-
vention and preparing for heart surgery, intermediate recovery after
heart surgery and ongoing recovery after heart surgery. The videos

are delivered by a mixture of male and female patients represent-
ing young to older adults. The patients in the videos do not discuss
specifics of surgery or medical management, the focus is on strate-
gies for self-help and self-efficacy in managing the cardiac surgical
experience. The information sheets in the bundles link to resources
such as those provided by the Australian Centre for Heart Health
and the National Heart Foundation. In the bundle homepage there is
an option for patients to provide feedback. To date the cardiac sur-
gery bundle, whilst available for use, has not been tested for effect.
Scheduled messaging for the mHealth intervention, as per patient
preference via email or SMS, will take place at the time of random-
ization. The preoperative intervention bundle link will be sent once
randomized. On the day of discharge from hospital after surgery,
liaison nurses will contact RA-1 to confirm discharge and trigger dis-
tribution of a link to the postoperative immediate recovery bundle
in 7 days of discharge. The intermediate recovery bundle link will be
sent in 30 days of the day of surgery.

2.6 | Outcome measures

This prospective multisite pilot study has been designed to test the
effect of the cardiac surgery bundle on recovery as measured by
representation and readmission rates in the intermediate and ongo-
ing phases of rehabilitation from heart surgery. When readmission
rates have been explored, a positive linear relationship with time
after surgery is evident (Slamowicz et al., 2008). The primary out-
come measures for this trial are representation and readmission in
30, 60, 90 days and at 12 months post surgery (reported separately).
Readmission is a proxy for poor patient recovery and rates at 30 days
are approximately 14% for isolated CABGS, incrementally increasing
for valve, and CABGS with valve, respectively in Australian (Leppin
et al., 2014) and international settings (Sun et al., 2008). Recent re-
search emphasis the need to distinguish between representation
and readmission that in combination occur in almost 27% of patients
(Fox et al., 2013). Secondary outcomes include quality of life as
measured by the short form EuroQol (EQ5D-5L) (Brooks, 1996), and
knowledge, skill and confidence for self-management using the pa-
tient activation measure (PAM) (Hibbard et al., 2005). These meas-
ures will be assessed at baseline following enrolment and each time
the primary outcome is assessed.

Testing in the pilot phase will enable sample size calculation based
on the rate of 30-day readmission to determine adequate power nec-
essary for an ongoing prospective trial. Power analysis will be based
on the assumption that readmission rates will be lowest at 30 days.
Ongoing interim analyses will be undertaken to assess intervention
effect on representation rate that is poorly reported, particularly in
the Australian context. To be 95% confident that the readmission rate
is in 10%, assuming 15% of the population will be readmitted, a total
sample size of 49 patients is required. Loss to follow up, as indicated
by 30-day outcomes captured in the Australian and New Zealand
Cardiac and Thoracic Surgeons (ANZSCTS) Database Registry, is
approximately 4% annually. Each site performs an average of 10-15
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cases per week. The aim is to recruit 20 patients from each site to
a total of 60 patients, allowing for loss to follow up, prior to interim
analyses in this pilot study. If two patients per week from each site can
be recruited the trial should take approximately 10-12 weeks.

RA-1 will maintain an electronic randomization schedule, and using
a computer-generated permuted block randomization schedule, ran-
domize the patient to intervention or control. The enrolment, random-
ization and follow-up schedules will be housed in separate sheets in
REDCap to ensure liaison nurses and RA-2 are blinded to allocation. It is
not possible to blind patients to the intervention, and they may disclose
allocation to RA-2. Data analyses will be complete by an investigator
not involved in recruitment, allocation or outcome measurement.

2.7 | Data storage and analysis
REDCap (Harris et al., 2009) is a secure web application used ex-
clusively to support data capture for research studies. The intuitive
interface provides concurrent data validation with entry, 256 bit en-
cryption between the data entry client and the server, secure access,
an audit trail for tracking data manipulation and export procedures,
automated export procedures for data downloads to common sta-
tistical packages, data import from external sources and advanced
features such as branching logic, calculated fields and data quality
checks. Developed and maintained by a team at the Vanderbuilt
University it is licensed free of charge by Melbourne Health (MH).
The MH copy of the REDCap application and data are housed in
MH secure encrypted servers. The data are securely backed up off
site as per standard procedures for data security and local support
is provided by MH. The study database will be created in REDCap
hosted by MH. As per the approved protocol, study participants will
be allocated a unique study code and identifiers entered into the
study database that is configured to flag these as such in REDCap,
which then provides additional protection for these data elements.
Identifiers will only be available to specified individuals on the pro-
ject. Identifiers will be automatically removed from all printed mate-
rial generated by REDCap where the user does not have permission
to access identifiers. The principal investigator (PI) will be the only
member of the project team able to download data from REDCap.
The downloaded master file for statistical analyses will contain a
unique Code ID so data will be reidentifiable. Data will be exported
from REDCap into IBM SPSS Statistics for Windows (version 27; IBM
Corp.) for analysis. Preoperative, intraoperative and perioperative
data will be extracted from the ANZSCTS repository following 90-
day follow up. A minimum of 12 months after the date of surgery for
the last enrolled patient, ANZSCTS data linked to the National Death
Index will be accessed for the study cohort and combined with exist-
ing data that will then be screened for inconsistencies and errors. On
completion of cleaning, linking variables will be removed, data will
become non-identifiable and aggregate analyses will be undertaken.
Categorical data will be presented as frequency and proportion and
continuous data as mean and standard deviation where normally dis-
tributed, or median with quartiles.

Preoperative demographic data, operative data and early post-
operative complications will be compared between intervention
and control group. Frequency of representation, readmission and
mHealth metrics will be reported as proportions and the EQ5D-5L
and PAM endpoints are scale measures that will also be compared
between intervention and control groups. The approach to analy-
sis of repeated measures results from the EQ5D-5L and PAM will
be dependent on loss to follow up and normality of distribution.
Categorical variables will be analysed using chi-square (X2) or two-
tailed Fisher's exact test with appropriate degrees of freedom to test
for equality of proportions. Independent samples t-tests (two-tailed)
will be used to test for equality of means for continuous variables or
the non-parametric equivalent Kruskal-Wallis test. Univariate fac-
tors with a p value <0.25 will be considered eligible for multivariate
analysis. Multivariate logistic regression will be used to identify pre-
dictors of readmission. Direct entry techniques will be contrasted
with backward stepwise selection to build a parsimonious explan-
atory model of association. Model sensitivity and specificity will be
reviewed using receiver operating characteristic curve analysis with
95% confidence intervals calculated.

2.8 | Ethical considerations

This trial has ethics approval under the auspices of national mutual
acceptance from the Melbourne Health Human Ethics and Research
Committee (HREC2020.331-RMH69278). The trial poses low or
minimal risk to participants and verbal informed consent has been
approved in the context of COVID-19 restrictions and a concomitant
reduction in preoperative face-to-face appointments. Patients will
be agreeing to an opportunity to access GoShare materials and re-
ceive the follow-up phone calls from an expert cardiothoracic nurse
(RA-2). GoShare access further implies patients’ agreement. At the
time of each follow-up phone call RA-2 will again confirm that the
patient agrees to answers questions about their quality of life and
level of activation in healthcare.

The point at which the greatest patient burden or risk of discom-
fort is anticipated during the follow-up phone calls. To counteract
this risk an expert cardiothoracic nurse will conduct these calls.
Should there be any concerns raised that warrant further investi-
gation RA-2 is well placed to provide appropriate advice to patients
that may need to referral to support services. Liaison nurses, RA-2
and the study Pl will have monthly team meetings to ensure stream-
lined processes are in place and to ensure concerns are effectively
addressed. If a patient chooses to withdraw from the study, data col-
lected to date will be non-identifiable and retained for the purposes
of aggregate analyses.

3 | DISCUSSION

Data from the Independent Hospital Pricing Authority indicates that
in 2017 the average cost of a patient re-presenting to an Australian
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Emergency Department was $533 and, if subsequently admitted,
$969. In 2019 there were over 15,000 adult cardiac surgery proce-
dures performed in Australia. Readmission was on average 10.2%
for isolated CABG patients, 10.4% for isolated aortic valve surgery
and 10.9% for combined CABG and valve. In 2017 the average
rate of readmission for all case types was approximately 14% (Tran
et al., 2019). This equates to an approximate national spend of be-
tween $1.04 and $1.9 million for the year. NSW, the most populous
Australian state, undertakes 30% of cases annually (Tran et al., 2019)
thus there is a minimum spend of $336,000 for re-presentation and
$610,000 for readmission, before factoring in the cost of subse-
quent hospitalization, if that is required, in NSW alone. The national
Australian annual cost of readmission based on an average rate of
14% and 2017 pricing would be in excess of $3.1 million. The true
incidence of re-presentation and readmission in the year after sur-
gery is however, unknown. Rudimentary financial estimates fail to
consider impact on patient flow, health service efficiency and ef-
fectiveness, or the patient and family experience.

COVID-19 has created extraordinary circumstances that will per-
sist for some time. Despite the plethora of negative outcomes as-
sociated with the pandemic there have been some positive benefits
for patients, one of which is improved access to telehealth (Wynne,
Conway, et al., 2021; Wynne, Davidson, et al., 2021). Interventions
delivered using smartphone or mHealth technologies have proven
effectiveness for a range of cardiovascular conditions under normal
circumstances (Gallagher et al., 2020) and abnormal circumstances
(Martorella et al., 2021). It is not clear what role patients have in in-
fluencing rates of readmission after cardiac surgery. This trial will
provide evidence to substantiate the rate of representation and re-
admission and the effect of an intervention designed to empower pa-
tients to actively participate in their own care, on reduction of these
rates. In addition, findings from this research will identify predictors

of representation or readmission specific to the Australian context.

3.1 | Limitations

This pilot study is to our knowledge, the first to test the effect of
an mHealth intervention on recovery after adult cardiac surgery.
The feasibility of the intervention has not previously been tested
in a cardiac surgical context. In a pilot study for weight manage-
ment in young adults the GoShare platform was shown to be a
feasible and acceptable mechanism to augment self-efficacy and
self-management but no more effective than usual care (Hebden
et al., 2014). However, there was variability between groups in this
study of 70 patients and the authors concluded a larger sample size
was needed. Interim analyses in this pilot will enable timely assess-
ment of effect to inform ongoing recruitment.

An additional limitation is the ongoing impact of the COVID-19
pandemic on elective surgery and the patient journey. When pa-
tients with cardiovascular disease requiring surgery do get an elec-
tive booking, they are frequently having to traverse the process in
isolation making the capacity for self-management more important

than ever. Health services have been drastically reduced with pread-
mission clinics often closed or limited, the availability of telehealth
variable and accompanying carers or next of kin banned. Almost
50% of cardiac rehabilitation services have ceased (Inglis et al.,
2020). A resource intensive specialty, cardiac surgery is reliant on
the availability of ICU beds for immediate recovery. To date, elective
surgery cancellation is a common strategy employed to optimize ICU
bed availability. Whilst it can be argued that nothing in cardiac sur-
gery is truly elective, the specialty is not immune from this approach
(Wynne & Smith, 2021). An additional consideration is the ongo-
ing burden of care on critical care nurses during the pandemic that
also impacts on ICU bed availability (Wynne, Conway, et al., 2021;
Wynne, Davidson, et al., 2021). These factors in combination, will
influence the capacity for elective surgery and as such, recruitment
into the trial.

A final study limitation is the inability to blind patients from
being in the intervention group that should be counteracted by the
process of random selection and allocation by an investigator (RA-1)
not involved in follow-up and the collection of outcome measures.
Patients who are allocated to the intervention may reveal that to the
investigator (RA-2) collecting outcomes but valid, reliable objective
instruments are being used to capture outcomes that should elimi-
nate any risk of response bias.

4 | CONCLUSIONS

Representation and readmission after cardiac surgery are potentially
avoidable and costly. Interventions using mHealth technologies have
demonstrated effectiveness for a range of cardiovascular conditions
with limited evaluation in cardiac surgical populations. Findings from
this study will establish whether improved self-efficacy enhances
self-management and as such, the capacity to make decisions that
reduce the likelihood of representing to hospital or requiring read-
mission. Patient participation and experience during the trajectory
of recovery from cardiac surgery are neglected aspects of research
in this specialty. This study will provide evidence to substantiate the
value of mHealth and self-efficacy for self-management in patients
undergoing cardiac surgery. Findings will also provide longitudinal
representation and readmission data for quality benchmarking. A
model of prediction will be built to inform preoperative risk assess-
ment and discharge planning processes. In combination, outcomes
from this research will provide a platform from which a program of
research focused on future interventional studies augmenting pa-

tient patient-led recovery can be developed.
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