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Background International guidelines recommend cardiac rehabilitation (CR) for secondary prevention of cardiovascular
disease, however, it is underutilised and the quality of content and delivery varies widely. Quality indica-
tors (QIs) for CR are used internationally to measure clinical practice performance, but are lacking in the
Australian context. This study reports the development of QIs for minimum dataset (MDS) for CR and the
results of a pilot test for feasibility and applicability in clinical practice in Australia.

Methods A modified Delphi method was used to develop initial QIs which involved a consensus approach through a
series of face-to-face and teleconference meetings of an expert multidisciplinary panel (n = 8), supplemen-
ted by an environmental scan of the literature and a multi-site pilot test.

Results Eight (8) QIs were proposed and sent to CR clinicians (n = 250) electronically to rate importance, current
data collection status, and feasibility of future collection. The top six of these Qls were selected with an
additional two key performance indicators from the New South Wales (NSW) Ministry of Health and two
QIs from international registers for a draft MDS. The pilot test in 16 sites (938 patient cases) demonstrated
median performance of 93% (IQR 47.1-100%). All 10 QIs were retained and one further QI related to diabetes
was added for a final draft MDS.

Conclusions The MDS of 11 QIs for CR provides an important foundation for collection of data to promote the quality of
CR nationally and the opportunity to participate in international benchmarking.
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Introduction

Cardiovascular disease (CVD) continues to be a major cause
of disability and premature death both globally [1] and
locally in Australia [2]. CVD is a progressive disease, one
in every five patients admitted to hospital with acute myo-
cardial infarction (AMI), is readmitted within 30 days of
discharge [3]. Therefore, secondary prevention strategies
such as cardiac rehabilitation (CR) are crucial.

The most cost-effective secondary prevention strategy is
comprehensive CR, which includes exercise training, health
education, counselling, behaviour modification strategies,
and support for self-management [4]. Participation in com-
prehensive CR reduces morbidity and mortality [5],
improves overall health status and health-related quality
of life [6,7], and decreases the economic burden of CVD
[8]. Consequently, CR is strongly and consistently recom-
mended in international clinical practice guidelines for the
management of CVD, particularly for acute coronary syn-
drome (ACS) and chronic heart failure (CHF) [9-11].

The effectiveness of CR depends on the quality of content
and delivery in practice. Despite this, deficits and inconsis-
tencies commonly occur. Cardiac rehabilitation services vary
widely in terms of program elements, overall structure [4]
and delivery [12]. For instance, disparities are evident for
equity and access [13] with the lowest participation rates
observed in patients of low socio-economic status and those
living in rural areas [14]. Moreover, attendance rates are
generally suboptimal, although the groups who may benefit
most from increased attendance are the elderly, women, and
those with comorbid conditions [15]. As a result, measuring
the quality of CR performance has become an international
concern [16].

Measuring health care quality through evidence-based
quality indicators (QIs) is associated with improved patient
experience and patient outcomes [17]. QIs for CVD preven-
tion and CR have been developed in the USA, Canada, Japan,
and in several European countries, but are strikingly lacking
in Australia [18-22], despite the national promotion of eval-
uation and quality improvement as core components of CR
[23]. Locally-relevant, internationally-accepted and well-
defined QIs are needed [24] to determine its feasibility, rele-
vance, and applicability in the current settings before wide-
spread implementation occurs [20].

The aim of this paper is to describe the process of devel-
oping QIs for a minimum dataset (MDS) for CR and report
the findings of the pilot test for feasibility and relevance in
Australian CR settings.

Methods

A systematic modified Delphi approach was utilised in the
development of QIs for MDS for CR, which comprised three
phases outlined in Figure 1. The modified Delphi technique
enabled the consensus to be reached between the diverse

stakeholders involved and to accommodate the distance
stakeholders would need to travel across NSW for face-to-
face meetings.

Phase I: Planning the QI Development
Initiative

The impetus for this initiative was the National Heart Foun-
dation of Australia’s (NHFA) strategic plan “For All Hearts
2013-2017”, which stated the intention to establish uniform
data collection and achieve agreement on quality perfor-
mance measures and indicators for CR to improve service
provision in Australia. In November 2013, as part of imple-
menting this strategic plan, the NHFA (NSW Division)
invited 40 CR clinicians and academics to a one-day work-
shop. Quality improvement in CR was a prominent feature
during the discussion, leading to the identification of seven
focus areas, which were defined as the CR 7-point Plan 2014.
This plan was subsequently endorsed by peak bodies includ-
ing the Agency for Clinical Innovation—Cardiac Network
(ACI-CN) and the Australian Cardiac Rehabilitation Associ-
ation (ACRA) NSW and Australian Capital Territory (ACT).
The CR 7-point Plan 2014 became the driving force for stake-
holders to collaborate and form a NSW CR Working Group
(NSWCRWG), a sub-committee of ACI-CN led by the NHFA
NSW. This working group included representatives from
multiple disciplines as well as key stakeholders from Local
Health Districts (LHD), NHFA NSW, ACI-CN, ACRA NSW/
ACT and the NSW Therapeutic Advisory Group (TAG). An
extensive environmental scan of the literature was under-
taken of PubMed, CINAHL and EBSCO databases and
reports from the American Heart Association, British Heart
Foundation, European Society of Cardiology and Canadian
Society of Cardiology. The environmental scan identified
eight initial QIs and formed the basis of a survey question-
naire. The questionnaire aimed to assess the current state of
CR data collection in terms of frequency, methods, perceived
importance of collecting QlIs in monitoring and improving
the delivery of CR services and feasibility of future QI col-
lection. The clinician participants were asked to rate the
identified eight Qls in terms of their perceived significance
and to provide recommendations for a mechanism to moni-
tor and ultimately improve the performance of CR services in
NSW.

Phase II: Selection and Development of
the QlIs

In May 2014, the survey developed in Phase I was distributed
electronically to CR clinicians across NSW (n = 205). A data
working group (DWG), as a sub-group of the NSWCRWG
was developed to assist with the data management including
the analysis of the survey results, planning and management
of future QI initiatives. A leading CR expert was elected as
chair, CRWG members self-nominated to join the DWG and
an academic with expertise in data analysis joined the group.
The initial eight QIs were revised and refined based on the
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2013
PHASE I: e Inclusion of CR initiatives in the strategic plans of the NHFA
Planning the QI e Stakeholder planning group of 40 CR clinicians and academics convened by NHFA
development initiative NSW
e 7-point CR agenda drafted by NHFA NSW, endorsed by ACI Cardiac Network and CRA
NSW & ACT
2014

e Formation of NSW CR Working Group (NSWCRWG)

e Quality improvement focus developed and refined (NSWCRWG)
e Environmental scan of the literature on CR quality indicators (Qls)
e Formulation of an initial list of Qls (n=8)

2014-2015

PHASE II: e Survey of utility of initial 8 Qls and feasibility of audit to 205 CR clinicians and

Selecting and developing stakeholders

Qls e Formation of a Data Subgroup of the NSWCRWG to lead quality improvement
Ql selection processes developed through series of meetings of NSWCRWG Data
Subgroup and reference to multi-disciplinary stakeholders in face-to-face or
teleconference meetings

Full draft of Qls (n=11) with related definitions

March - May 2016

PHASE Il o Pilot testing of the 11 semi-final Qls for feasibility and applicability for field
implementation in 16 diverse CR contexts

Operationalizing the
Qls
June - December 2016

participants

* Refining of Qls and related definitions based on pilot testing, yielding final 11 Qls
e Report on QI development process to NSWCRWG and feedback to all pilot study

* Development of translation strategy for state-wide rollout

Legend: ACI Agency for Clinical Innovation, ACRA Australian Cardiovascular Health and Rehabilitation Association, ACT
Australian Capital Territory, CR cardiac rehabilitation, NSW New South Wales, NHFA National Heart Foundation of

Australia, QI quality indicator

Figure 1 Quality indicators development process diagram.

survey feedback and through consultation and consensus
from a series of face-to-face and teleconference meetings of
the multidisciplinary panel convened by the DWG. The top-
rated six QIs were selected, the two Key Performance Indi-
cators (KPIs) from the NSW Ministry of Health (MoH) (three
KPIs merged into two) were retained, and two QIs were
added, leading to the development of 10 QIs for the draft
data dictionary (Figure 2).

Phase III: Implementing the QIs

A pilot test of the 10 identified QIs was carried out to assess
feasibility and acceptability for field implementation. Pilot
test sites were recruited through request for expressions of
interest to the LHD representatives of the NSWCRWG,
ensuring representation from metropolitan, regional, rural
and remote settings. Site preparation included the draft data
dictionary, instructions on data collection delivered via tele-
conference, email and/or phone call and a teleconference
session to clarify processes. Cardiac rehabilitation sites

(n =16) participated collecting data from March to May
2016 with 983 patient cases included. Pilot sites provided
feedback in a face-to-face meeting, which was used to finalise
the QlIs, refine the data dictionary, and streamline and stan-
dardise data collection processes.

Results
Selection of Qls

Phase I

From the environmental scan of the literature, the
NSWCRWG selected eight potential Qls (Figure 2), which
included assessment of medication prescription, assessment
of smoking status, screening of psychological profile includ-
ing depression, individualised assessment of risk factors,
symptom self-management plan, assessment of functional
capacity, communication with a general practitioner (GP),
and assessment of behaviour change. These eight QIs formed
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. Assessment of medication prescription

. Assessment of smoking status

. Screening of psychological profile including depression
. Individualised assessment of risk factors

Symptom self-management plan

Assessment of functional capacity

Communication with general practitioner

Assessment of behaviour change

1
M :
- . 3
P Initial QI candidates 4
g n=8 5.
= 6.
\ 4 l 7.
= 8.
Preliminary survey to CR
/.\ clinicians
n=205

l 1. Assessment of medication prescription
2. Assessment of smoking status
Top rated Qls selected | 3. Screening of psychological profile including depression
n=6 4. Individualised assessment of risk factors
5. Symptom self-management plan

= l 6. Assessment of functional capacity
§ Addition of NSW MoH
=
o KPIs

n=2 (3 KPIs merged into 7. CR wait time

2Qls) ) 8. CR program completion
Addition of Qls 9. Principal referral diagnosis
n=2 10. Assessment of adiposity

C

)

Pilot test at CR sites

)

across NSW 4—|

Qls defined in draft data dictionary and piloted n=10

n=16

)

Addition of Qls
n=1

11. Diabetes diagnosis

)

Final data dictionary Qls

1 a. Principal referral diagnosis
b. Intervention and/or complications
2. CR wait time

for MDS
n=11

A

Phase III

A

3. Assessment of adiposity pre and post CR
4. a Assessment of prescription of ACS and/or CHF
medications pre
b. and post CR
5. Assessment of exercise capacity pre and post CR
6. Diabetes diagnosis
7. a. Assessment of depression
b. Referral of patients screened positive
18. a. Assessment of smoking
b. Referral/counselling for smoking
9. Symptom management education
10. CR program completion
11. Continuity of care — referral and/or follow-up

Legend: QI — Quality Indicator; CR — Cardiac Rehabilitation; NSW — New South Wales; MoH — Ministry of Health;

KPls — Key Performance Indicators; MDS — Minimum Data Set; ACS — Acute Coronary Syndrome; CHF — Congestive Heart

Failure

Figure 2 Development of Qls for MDS for CR Evaluation across NSW.
Abbreviations: Qls, quality indicators; MDS, minimum dataset; CR, cardiac rehabilitation.

the basis for the preliminary survey of CR clinicians across
NSW which made up Phase II.

Phase II

Of the 205 CR clinicians surveyed, 84 (41%) responded; pri-
marily registered nurses (84%), with the remainder being
physiotherapists, exercise physiologists, and occupational

therapists. Cardiacrehabilitation service locations represented
rural (37%), metropolitan (27%), regional (32%) and remote
areas (4%). The most common CR delivery settings were inpa-
tient and /or out-patient at 64%, followed by community set-
tings (55%), telephone services (26%) and <5% in general
practice settings including Aboriginal health settings. The
indicators rated most often as important for monitoring CR
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performance were screening of psychological profile including
depression (96%), assessment of risk factors (96%), assessment
of medication prescription (95%), assessment of smoking sta-
tus (92%), symptom self-management plan (92%), early com-
munication with a GP (88%), assessment for behaviour change
(84%), and assessment of functional capacity (84%). CR clini-
cians collected atleast some of this data ona monthly (13-18%),
6-monthly (5-10%) or annual basis (6-15%); the majority
(~60%) were not collecting any. For those collecting QI data,
this was conducted manually by the majority (52%) and elec-
tronically by one-third (30%). The majority (83%) reported that
the data would be useful to improve or change their services,
75% felt that data would be useful for benchmarking and 61%
perceived that it could be used to help manage their service
more effectively. Furthermore, CR clinicians identified that
quarterly collection of six QIs would be the most feasible
option.

The top six QIs were selected based on the survey partici-
pant ratings (Figure 2). Two KPIs (three KPIs merged to two)
from the NSW MoH were added (CR wait time and comple-
tion) and two QIs were added based on a broader literature
search of international registries and audits, evidence that
linked QlIs to patient outcomes, and with the expert consen-
sus of the multi-disciplinary panel. The two additional QIs
included principal referral diagnosis and interventions/
complications and assessment of adiposity, for a total of
10 QIs. Essential patient demographics including age, gen-
der, ethnicity and aboriginality were included.

Phase III

Pilot testing of the 10 selected QIs (Figure 2) demonstrated
that the QIs performed on the majority (>80%) of patients
were principal referral diagnosis, intervention and/or com-
plication, CR wait time, assessment of prescription of ACS
and/or CHF medications pre and post CR, assessment of
depression and referral, assessment of smoking and sup-
port, symptom management education, and CR program
completion (Table 1). Performance for QI prescription of
ACS and/or CHF medications according to guidelines
occurred on almost all participants (97.86%) at CR com-
mencement, which reduced (65.51%) at CR completion.
Two QIs: assessment of adiposity and exercise capacity
(6-minute walk test and metabolic equivalent test) were
performed in <50% of the patients. Feedback from partic-
ipants resulted in minor revisions including addition of
another QI (diabetes diagnosis) resulting in a total of 11
QIs for the MDS for CR outcomes across NSW. These minor
revisions and the definitions of the final QIs were updated
in the data dictionary for future use.

Discussion

In this study, 11 QIs for CR were identified and determined
suitable for MDS in Australia. These core QIs include: (1a)
principal referral diagnosis, (1b) intervention and/or com-
plication, (2) cardiac rehabilitation wait time, (3) assessment
of adiposity pre and post CR, (4a) assessment of prescription

of ACS and/or CHF medications pre (4b) and post CR, (5)
assessment of exercise capacity pre and post CR, (6) diabetes
diagnosis, (7a) assessment of depression, (7b) referral of
patients screened positive, (8a) assessment of smoking,
(8b) referral/counselling for smoking, (9) symptom manage-
ment education, (10) CR program completion, and (11) con-
tinuity of care — referral and/or follow-up.

The study results provide an important foundation for
routine collection of data to promote the quality of CR, an
opportunity to participate in international benchmarking for
CR and refined indicators to be included in the electronic
medical record. These core QIs are relatively consistent with
international reports on CR outcome QIs. The indicator most
constantly included in several international CR registries and
audits is the assessment of exercise capacity pre and post CR
[18-20,25]. This is not surprising given that exercise training
is a core component of CR [22,27]. In addition, CR program
completion, CR wait time, assessment of smoking, and con-
tinuity of care that involves communication to health care
providers were also relatively consistent, although precise
wordings differed [18-20,25]. Other QIs such as assessment
of adiposity, diabetes diagnosis and assessment of depres-
sion were comparable to the performance measures for CR
and secondary prevention of the USA, which addresses a
comprehensive individualised patient cardiovascular risk
factor assessment and evaluation [24,25]. The uniform col-
lection of data across multiple sites and nations contributes
substantially to the success of registries and audits and
allows universal benchmarking through the development
of KPIs that are internationally relevant [26].

While there is some standardisation in QIs internationally
the number and type of Qls collected varies considerably.
The British Association for Cardiovascular Prevention and
Rehabilitation (BACPR) identified six standards for cardio-
vascular prevention and rehabilitation, which formed the
basis for the now annual National Audit of Cardiac Reha-
bilitation (NACR) [27]. Whereas in the USA, the American
Association of Cardiovascular and Pulmonary Rehabilita-
tion (AACVPR)/American College of Cardiology (ACC)/
American Heart Association (AHA) provided comprehen-
sive sets of performance measures focussed mainly on CR
referral, structure-based measurements, and specific indi-
vidualised patient assessments [19,25] and have provided
the revisions of these performance measures in their recent
report [28]. Similarly, the Canadian Cardiovascular Society
(CCS) developed an exhaustive list of CR QIs, which was
then reduced to the absolute essential Top 5 QIs, and
includes: in-patient referral, CR wait time, patient self-man-
agement education, increase in exercise capacity, and emer-
gency response [18]. In Asia, a Japanese team proposed 13
QIs in the field of CR but confined these to acute coronary
syndrome patients [20].

These variations in the number and type of CR QIs are
likely driven by national differences in funding health sys-
tems, and governance of CR services and contextual influ-
ences. For instance, in Australia most CR programs (82%) are
funded and delivered as outpatient facilities of hospitals
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Table 1 QI definitions and pilot study performance.

Type of

QlIs Measure Indicators
Principal referral

la Process diagnosis
Intervention and/or

1b Process complication

2 Outcome CR wait time
Assessment of adiposity

3 Outcome pre and post CR
Assessment of
prescription of ACS
and/or CHF medication

4a Process pre and post CR

4b Process Or post CR

Assessment of exercise

capacity pre and post
5 Outcome CR

Assessment of

6a Process depression
Referral of patients
6b Outcome screened positive
7a Process Assessment of smoking
Referral/counselling for
7b Outcome smoking
Symptom management
8 Process education
9 Outcome CR program completion
Continuity of care —
referral and/or follow-
10 Process up

Performance
Scores

Definition (2016 Pilot)

The most recent diagnosis preceding
referral to cardiac rehabilitation
Principal diagnosis prior to cardiac
rehabilitation 82%
Days from hospital discharge/referral

to commencement of CR service 99%
Change of waist circumference (in

cm) pre to post CR 49%
Prescription of:

a. Anti-platelet

b. Beta blocker

c. ACE-I/ARB

d. Statin/lipid lowering medication 97.86%
e. Sub-lingual nitrate 65.51%
Change in exercise capacity pre to

post CR:

a. Change in METs for EST

(numerical)

OR

b. Change in metres for 6tMWT

(numerical) 47.10%
Assessment of depression during the

CR program 85%
Referral to mental health management

of cases screened positive for

depression 85%
Assessment of smoking status 100%
Referral to and/or given smoking

cessation advice/counselling of past or

recent smokers 92%
Symptom management education

either individually or within a group

prior to CR discharge 94%
Completion of the CR program and

reason if did not complete 99%
Referral to:

a. GP

b. Specialist/Cardiologist

c. Follow-up with CR

d. Phase 3 CR or equivalent 73%

Abbreviations: ACE-I, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ARB, angiotensin receptor blocker; CHF, chronic heart failure;

CR, cardiac rehabilitation; EST, exercise stress test; GP, general practitioner; MET, metabolic equivalent of task; QI, quality indicator; 6MWT, 6-minute walk test.

[4,29], which then determines the number and type of CR
sessions offered, in this case, typically one to two per week
for 6 to 8 weeks [30]. While CR staffing varies, most Austra-
lian programs are coordinated by nurses and to a lesser
extent, physiotherapists, with contributions by a multidisci-
plinary team of dieticians, pharmacists, psychologists and/

or social workers. This model of practice is in contrast to US
practice, where funding is based on an individual’s insurance
provider [28].

An important consideration regarding the number and
type of QIs collected is the capacity for registers to be main-
tained over time. The more QIs collected, the greater burden
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of data collection and entry for clinicians with the associated
costs of maintaining the registry and providing feedback on
performance. This may ultimately impact the sustainability.
For instance, monitoring of performance often only focusses
on a selection of key QIs such as attendance and completion,
raising questions about overall cost:benefit ratios. NACR, the
longest running audit of CR, depends for its maintenance on
substantial funding from the British Heart Foundation. These
costs are currently driving reconsideration of the appropriate
number of QIs by the BACPR [27,31].

Cardiac rehabilitation referral and participation rates are
ubiquitous in international performance measurement in CR
[18-20,25]. However, in Australia and specifically in NSW,
the lack of a unified data linkage system through electronic
medical records (eMR) [15], makes the collection of these data
problematic. Linking the electronic health database to CR has
also been identified as the performance measure in the recent
report by American Heart Association [28]. Without a
denominator for the total number of eligible or suitable
patients for CR, it is impossible to calculate current referral
and participation rates accurately. The absence of a national
or state-wide reporting system or registry for CVD patient
treatments and outcomes is another constraint [26,32].

Further considerations for CR QI selection include the
need to consider contemporary evidence, particularly in
relation to performance monitoring. Indeed, a recent system-
atic review challenges the efficacy of exercise based CR for
reducing mortality and hospitalisation outcomes [33].
Despite several criticisms of the review, including over sim-
plification of the complex intervention that is CR, failure to
determine exercise participation, frequency, dose and follow-
up period, the review makes an important contribution to the
evidence on CR. Notably the generation of CR evidence is
frequent and dynamic, underscoring the importance of ongo-
ing evidence monitoring and horizon scanning.

In many respects, the methodological approaches to devel-
oping a MDS of QIs for CR for Australia reported in this
paper are consistent with the approaches used in Japan and
Canada, and provide a useful framework for the develop-
ment of other QIs [18,20]. Expert consensus, which may
include a modified Delphi technique in conjunction with
environmental scan and pilot testing, was used by all three
nations. Cardiac rehabilitation is a complex topic and the
Delphi technique enabled consensus to be reached between
very diverse stakeholders across NSW. Clinicians, policy
makers and expert opinion leaders from NHFA NSW,
ACI-CN, ACRA NSW/ACT and the NSW Therapeutic Advi-
sory Group were able to provide opinions and advice using
this method, when time and distance make it difficult to
achieve face-to-face meetings [34]. Secondly, this approach
provided opportunity and ownership to the stakeholders to
be part of decision-making [35] for the CR MDS at the state
level, which they would lead in their respective LHDs and
sites. This technique allows feedback to be provided anony-
mously, with less concern for unpopular views being deval-
ued allowing disagreement. In this way, QIs may be
developed that reflect local requirements and promote

implementation in practice. However, this methodology
may not provide the opportunity for participants to see
the bigger picture of the problem under study [36]. Secondly
the Delphi technique may demand further exploration of
individual’s views that are outliers and require additional
resources.

Limitations

The generalisability and adaptability of each QI in this study
must be reviewed and examined before application to
account for differences in practice settings and contexts. This
is a crucial consideration in evidence-based clinical decision-
making in different locations [37]. For instance, this study
was carried out in one state and it is possible that some
environmental variation in practice sites may be observed
in other Australian states with different governance, local
policies, and CR leadership structures. In addition, the hos-
pital reutilisation factors such as re-hospitalisation could not
be considered due to lack of data linkage between CR and the
hospital databases.

Way Forward

The next steps for development and validation of the iden-
tified CR MDS include repeating the audit of the final 11 Qls
with more sites and patient enrolments both within the state
of NSW and in other states as well as private settings. These
activities will provide insight into the feasibility and reli-
ability across various settings as well as the effects of
repeated assessment. Routine data collection through more
automated processes such as data linkage is the ultimate
goal, however, as noted previously this is constrained by
lack of data points in the electronic health record. Mean-
while, ease of data entry will be promoted by using elec-
tronic data systems.

The evidence related to CR outcomes is a dynamic field,
with studies being frequently reported. Importantly, moni-
toring of performance over time must be undertaken in
relation to contemporary evidence.

Conclusion

In this paper, we have described the formation of Qs for
cardiac rehabilitation, using a modified Delphi approach, in
NSW, Australia. Consensus from multiple health disciplines
and academics and pilot testing resulted in the development
of 11 QIs forming a MDS. This provides a robust platform to
provide data to evaluate quality outcomes for CR thus offer-
ing opportunities to improve provision of care and to further
build an evidence base for the effectiveness of CR. We sug-
gest that expanding this MDS across all states in Australiais a
logical next step in unifying CR quality indicators in
Australia.
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