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THESIS ABSTRACT

Background Quality improvement (QI) strategies are increasingly being used in primary
care practices in an effort to reduce the burden of coronary heart disease (CHD). These
strategies involve a systematic and multi-dimensional approach, aiming to provide high-
quality, efficient, and patient-centred care through review and refinement of data. This Thesis
aims to comprehensively evaluate a 12-month QI intervention in a cluster randomised
controlled trial, focusing on assessing primary care practices’ engagement, delivery,
healthcare providers’ satisfaction and acceptability, and identifying barriers and enablers
associated with implementing the QI intervention in the management of coronary heart

disease.

Methods This Thesis presents a systematic review and mixed-methods process evaluation of
the multi-featured data-driven QI intervention delivered to 27 Australian primary care
practices within the QUality improvement in primary care to prevent hospitalisations and
improve Effectiveness and efficiency of care for people Living with coronary heart disease
(QUEL) study. The Thesis includes a sub-analysis of the QUEL study (Chapter Two), a
systematic review and meta-analysis (Chapter Three) and a protocol of the mixed-methods
process evaluation (Chapter Four). Results of the process evaluation on primary care
practices’ engagement with the intervention, intervention delivery and key useful features are
presented in Chapter Five. Healthcare providers’ satisfaction and acceptability of the
intervention, explored the different factors affecting the intervention implementation

presented in Chapter Six.



Results An evidence-practice gap was identified in the receipt of subsidised health services
and guideline-recommended medications for the management of cardiovascular disease,
where women were more likely to receive chronic disease management plans than men 46%
vs 43%; adjusted odds ratio (OR): 1.22 [95% confidence interval (Cl): 1.12, 1.34].
Additionally, women were also less likely to receive guideline-indicated antiplatelet
medications compared to men (44% vs 51%; OR: 0.84 [95% CI: 0.76, 0.94]). However, there
was no difference in the proportion of prescribed blood pressure and lipid-lowering
medications (Chapter 2). The systematic review and meta-analysis showed mixed
effectiveness of the QI interventions. Meta-analysis demonstrated that, compared with usual
care, QI interventions significantly reduced the rate of major cardiovascular events (MACE)
(OR: 0.84, 95% CI: 0.72, 0.98) and total mortality (OR: 0.88, 95% CI: 0.78, 0.99). There was
no significant improvement in the prescription of guideline-recommended medications,
including antiplatelets (OR: 1.24, 95% CI: 0.92, 1.67) and lipid-lowering (OR: 1.27, 95% CI.:
0.95, 1.70), angiotensin-converting enzyme inhibitors or angiotensin receptor blockers (OR:
1.17,95% CI: 0.91, 1.51), beta-blockers (OR: 1.27, 95% CI:0.94, 1.73), and smoking
cessation advice (OR: 1.30, 95% CI: 0.75, 2.27) as a result of QI interventions (Chapter
Three). Findings from the mixed-methods process evaluation of the QUEL study revealed
varied engagement of practices with the QI intervention, with 42% of practices attending five
or more of the six learning workshops. 69% of practices used Plan-Do-Study-Act cycles.
Qualitative data identified learning workshops and monthly feedback reports as the key
features of the intervention (Chapter Five). Finally, the QI intervention received positive
satisfaction with 71% and 100% ratings of the learning workshops. Qualitative analysis found
the overall intervention useful. COVID-19 and lack of time were identified as common

barriers, while practice team collaboration and effective leadership emerged as major

Vi



enablers to their participation in the QI program. Additionally, 90% of the practices reported

that their participation was affected by COVID-19 (Chapter Six).

Conclusion This Thesis provides valuable insights for primary care practices seeking future
adoption of similar data-driven QI initiatives in improving care of CHD and other chronic
diseases. Further research is needed to fully evaluate the effect of individual QI strategies in

improving clinical outcomes in the management of CHD.
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CARDIOVASCULAR DISEASE AS A GLOBAL HEALTH CHALLENGE
Cardiovascular diseases (CVDs) are defined as a spectrum of disorders affecting the heart
and blood vessels, including coronary heart disease (CHD), cerebrovascular disease,
peripheral arterial disease, rheumatic heart disease, congenital heart disease, deep vein
thrombosis, and pulmonary embolism (1). CVDs remain a significant global health challenge
and continue to contribute to global deaths and disability-adjusted life years (DALYS) (2). In
2019 alone, CVD claimed approximately 18 million lives, accounting for a staggering 32% of
total global deaths. Moreover, CVD significantly contributed to 330 million years of life lost
and affected the quality of life for 35.6 million individuals through disability during the same

period (3, 4).

In Australia, CVD is the third leading cause of disease burden, following cancer and
musculoskeletal diseases (5). More than four million Australians are affected by CVD,
representing approximately 17% of the entire population. Data from the Australian Institute
of Health and Welfare reported that in 2021, CVD was responsible for approximately 42,700
deaths, accounting for 25% of all deaths, and 600,000 hospitalisations (5). Furthermore, in
2022, approximately 670,000 years of healthy life were lost in Australia alone (5). The major

contributors to the CVD disease burden in Australia were CHD, stroke and atrial fibrillation

().

CHD is defined as the disease of blood vessels supplying the heart muscle. It is often caused
by the narrowing of an artery due to atherosclerotic plaque and usually occurs in patients in
the form of heart attack (6) and angina (7). CHD is a major contributor to CVD and remains a
challenge despite the gradual decline in death and disease burden since 1980 (8). Around

571,000 Australians, representing 2.9% of the adult population, were living with CHD in



2020-2021, according to the report of the Australian Institute of Health and Welfare (8). In
Australia alone, CHD caused 17,300 deaths during the same year, constituting 41% of CVD-
related deaths and 10% of all deaths (8). In addition, CHD was associated with 306,000 years

of healthy life lost in 2022 (8). It accounts for 5.5% of Australia’s total disease burden (8).

EVIDENCE-BASED SECONDARY PREVENTION STRATEGIES

Several national and international guidelines recommended therapies are currently being used
for the management and prevention of CVD, including CHD, cerebrovascular disease, or
peripheral vascular disease (9-14). For individuals with existing CVD, guideline
recommendation for secondary prevention includes the use of guideline-indicated
medications, adopting a healthy lifestyle, implementation of chronic disease management
plans (CDMPs), screening for other comorbidities such as psychosocial factors including
depression and anxiety, and participation in a cardiac rehabilitation program following an
acute event (9, 15, 16). Recommendation for a healthy lifestyle includes smoking cessation,
less alcohol consumption, adopting a well-balanced nutritional diet, engaging in at least 30
minutes of physical activity per day for five days a week and maintaining a healthy body
weight (9, 13). Guideline-recommended medications for all patients include the use of
antiplatelet agents, anticoagulants, angiotensin-converting enzyme inhibitors (ACEi) or
angiotensin receptor blockers (ARBSs), beta-blockers, statins, and short-acting nitrates (17).
The guidelines also recommend managing CVD risk factors such as cholesterol level, blood
pressure (BP) and diabetes (9, 13). Additionally, annual influenza and pneumococcal

vaccinations are advised as part of the management for established CHD (9, 18).

Another successful secondary prevention strategy is cardiac rehabilitation, typically

conducted through group-based programs where patients attend weekly exercise and



education sessions for 6-10 weeks in hospitals, community centres or clinics (19). Cardiac
rehabilitation programs are cost-effective, safe, and beneficial for all patients as they provide
health education, counselling, and behaviour modification, including physical activity and
exercise training programs to improve heart health (9, 20). Furthermore, research has
consistently demonstrated that cardiac rehabilitation not only aids in recovery from a recent
cardiac event or procedure but also improves survival rates and reduces the risk of future

events and hospitalisations for patients with established CHD (21).

While there are well-documented benefits, cardiac rehabilitation reach remains limited. In
countries such as the Unites States of America (USA) (10% to 20%) and Australia (28.4%),
despite the evidence and recommendations (22), utilisation of these programs is low (23, 24).
There are several factors contributing to the underutilisation of these services, which include
but are not limited to low referral rate (around 20%) (25), poor patient motivation, and
distance to the location(26). Additionally, research indicates that specific groups, such as
women, individuals from diverse ethnic backgrounds with cultural and language barriers and
those with low socioeconomic status, face challenges in accessing these programs (23, 27).
To enhance the effectiveness of secondary prevention for CVD, it is imperative that patients
with established CVD receive multidisciplinary and coordinated care involving primary care
providers, specialists, allied health professionals, and cardiac rehabilitation. Therefore,
further research is needed to explore strategies for improving the utilisation of available
secondary prevention interventions across healthcare services, particularly in primary care

practices.



THE ROLE OF PRIMARY CARE IN CVD MANAGEMENT

Primary care plays a pivotal role in the successful execution of these secondary prevention
strategies for the management of CVD. It serves as the first point of contact for any patients
with chronic diseases, including CVD, offering comprehensive and coordinated care (28). In
Australia, primary health care is provided through a multidisciplinary approach involving
GPs, nurses, community health centres and allied health professionals, with support from
Primary Health Networks (PHNSs) (29, 30). A study found regular visits to the General
practitioners (GPs) reduce the risk of emergency hospitalisation (hazard ration (HR) =0.81,
[95% confidence interval (Cl): 0.67, 0.98]) and deaths (HR =0.70, [95% CI: 0.65, 0.68]) in
individuals already diagnosed with CVD (31). Therefore, a robust primary care system is

needed to optimise care, provide better health outcomes, and reduce costs.

Government-funded health services

To reduce the burden of CVD and improve management, Australian primary care provides a
range of services for managing CVD. These services include early detection, prescription of
guideline-recommended medications, lifestyle modification counselling, provision of CDMPs
and referral to various services and rehabilitation programs (19, 32, 33). Patients with
established chronic diseases, including CVD, are eligible to receive CDMPs, which include
preparing a General Practice Management Plan (GPMP), Team Care Arrangements (TCA)
and GPMP reviews (33). GPMPs assist healthcare providers in identifying patients’
healthcare needs, specifying the services offered by GPs and providing guidance for patients
to self-manage their chronic conditions. TCAs are tailored for patients with complex chronic
conditions requiring coordination with at least two other healthcare providers for ongoing
support. GPMP reviews involve regular follow-up between GPs and patients to ensure that

established goals for disease management are being met. Consequently, it enables primary



healthcare providers to coordinate multidisciplinary care for patients with chronic diseases

(33).

Moreover, mental health conditions, including depression, anxiety, and other psychological
factors, may have a significant impact on the management and prognosis of CVD. (34) The
intricate interplay between these two conditions, often sharing underlying etiological factors,
can pose unique challenges in effectively addressing modifiable risk factors for CVD (35).
Therefore, the Australian government also subsidises mental health care treatments including
assessments, preparation of a mental health management plans, reviews, and treatment
consultations for ongoing management. These subsidised mental health services are also
accessible through primary care practices for patients with symptoms or a known diagnosis of

a mental health issue.

In addition, guideline-recommended CVD medications are accessible to Australian citizens at
a low cost, and which can be accessed from primary care (17). Access to primary care
services including CDPMs and subsidised medications are provided as part of the Australian
universal health insurance scheme, known as Medicare, which ensures all Australians have
access to healthcare services for free or at a reduced cost. Results from a retrospective quasi-
experimental study have demonstrated that the use of government-funded health services and
subsidised medications can significantly reduce the rate of CVD or diabetes-related

hospitalisations (p < 0.01), re-hospitalisations (P<0.01) and length of stay (P<0.01) (36).

Use and impact of electronic health records in healthcare
Electronic health records (EHR) systematically collect patient information and store them

securely in a digital platform. In recent years, the use of electronic health records has



revolutionised primary care (37), which provides a comprehensive, computerised, patient-
oriented system that centralises individual patient information, enabling efficient and
effective coordination of patient care by healthcare professionals (38). This has significantly
improved how healthcare facilities operate (39, 40). According to a 2014 national physician
survey of Canadian doctors, the adoption of EHRs resulted in a notable 65% of doctors
reporting an improvement in patient care, with less than 5% reporting a negative impact on
healthcare quality (41). Another physician survey highlighted the benefits of EHRs in
reducing medication-related errors (72% to 81%, p = 0.03), improving the follow-up of
laboratory results (62% to 87%, p <0.001), and enhancing communication among physicians

(72% to 93%, p <0.001) (42).

Electronic health records are used in various healthcare processes, including automatic data
collection, review and patient monitoring, risk assessment, patient filtering, generating
aggregated reports, and sending GP reminders (39). These functions empower health
professionals to identify areas of improvement and monitor progress, leading to improved
efficiency in healthcare workflows and enhanced patient outcomes (38, 43). A cohort study
further revealed that the use of EHRSs contributed to a 22% reduction in overall cancer
mortality when comparing metformin to other oral hypoglycemic medications (HR 0.78,
[95% CI: 0.69, 0.88]) (44). Furthermore, diabetic patients on metformin showed a notable
39% lower mortality rates compared to those on insulin only (HR 0.61, [95% CI: 0.50, 0.73]),
demonstrating the significant potential of EHRs in reducing mortality rate (44). The
effectiveness of electronic patient records in improving patient care is well documented.
Hence, it needs to be widely adopted in new secondary prevention strategies such as data-

driven quality improvement (QI) interventions.



The potential impact of improving utilisation of secondary prevention services in
primary care

There is evidence of suboptimal use of secondary prevention services provided by primary
care for patients with CVD (45). A sub-analysis of a large randomised clinical trial with 905
participants revealed only half of the cohort used a CDMP (46). Additionally, another study
assessing long-term adherence to guideline-recommended medications found a decrease in
the proportion of use from 50-85% to 45-50% after five years (47). There is an opportunity to
strengthen the implementation of more effective and innovative strategies within primary

care to promote improved utilisation of these services.

Despite the positive impact of these services on reducing CVD-related hospitalisations and
future events (36), studies have shown significant global and Australian variations in the use
of secondary prevention strategies, particularly in the context of gender disparities. Women,
in particular, were less likely to be assessed for CVD risk factors (48, 49), use guideline-
recommended medications (50-52) and attend less cardiac rehabilitation programs (49).
While existing studies have explored gender-based differences in care-seeking behaviours
and healthcare utilisation, a gap remains in the understanding of how gender influences the

utilisation of CDMPs for managing CVD.

Furthermore, beyond gender disparities, there is a significant opportunity for improvement in
the provision of government-funded health services in primary care to manage chronic
diseases effectively, as well as CVD (36). Therefore, further research is needed to evaluate
the utilisation of secondary prevention services, mainly focusing on CDMPs in men and
women. Additionally, this research should assess the overall impact of these services on

improving the quality of CVD care. By addressing these issues, more equitable and effective
8



healthcare delivery via new and innovative strategies, like data-driven QI interventions, can

be ensured for individuals with CVD.

THE EVOLUTION OF QI INITIATIVES

QI is defined as a systematic, data-driven approach to bring immediate improvement in the
delivery of healthcare within a particular setting (53). Shojania and colleagues have further
defined QI strategies as interventions to bridge the gap in the quality of care provided to a
group of patients, aligning it more closely with the care typically delivered in routine practice
(54). These strategies are innovative, multidimensional, and holistic approaches used across
various healthcare settings to elevate the quality of care offered to their patients, improve
outcomes, and expand health professionals’ knowledge (55). A wide range of methods are
employed as QI strategies throughout healthcare settings to improve the quality of care (56).
Shojania and colleagues have also developed a taxonomy of QI strategies, suggesting that
using particular strategies and methodologies depends on the nature of the QI initiative, Table

1 (54, 57).

Table 1: Taxonomy of QI strategies with examples of sub-strategies

QI strategy Examples
Provider reminder e Reminders in charts for providers
system

e Computer-based reminders for providers

e Computer-based decision support

Facilitated relay of Transmission of clinical data from outpatient speciality clinic

clinical data to providers | to primary care provider by means other than medical record

(phone call or fax)




Audit and feedback

e Feedback on performance to individual providers
e Quality indicators and reports

e National/state quality report cards

e Publicly released performance data

e Benchmarking - provision of outcomes data from top

performers for comparison with provider’s data

Provider education

e Workshops and conferences

o Educational outreach visits (e.g., academic detailing)

e Distributed educational materials

Patient Education

e Classes
e Parent and family education
e Patient pamphlets

¢ Intensive education strategies promoting self-management

of chronic conditions

Patient reminder systems

Materials and devices promoting self-management

Promotion of self-

management

Postcards or calls to patients

Organisational change

e Case management, disease management
e Telemedicine

¢ Total Quality Management (TQM), Continuous quality
improvement (CQI) techniques

10



e Multidisciplinary team
e Change from paper to computer-based records
¢ Increased staffing

e Skill-mix changes

Financial incentives,

regulation, and policy

Provider directed:

e Financial incentives based on achievement of

performance goals

e Alternative reimbursement systems (e.g., fee-for-

service, capitated payments)
e Licensure requirements
Patient directed:
e Copayments for certain visit types
e Health insurance premiums, user fees

Health system directed:

¢ Initiatives by accreditation bodies (e.g., residency work

hour limit)

e Changes in reimbursement schemes (e.g., Capitation,

prospective payment, salaried providers)

QI strategies used in healthcare

One effective QI strategy is data and feedback reporting, which motivates health

professionals to implement improvement changes within their clinical practice. A systematic

review of 140 studies found that audit and feedback reporting, whether used alone or in
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combination with other QI strategies, can effectively improve health professionals’ practice
and patient outcomes (58, 59). However, the effectiveness of this strategy was dependent on
the delivery and intensity of the feedback provided (58, 59). Additionally, the use of
electronic data and regular feedback reports serves as a motivating factor for practice staff

and facilitates visualisation and progress monitoring (60, 61).

Continuous education for health professionals, delivered via meetings or workshops, is also
an effective QI strategy. In a randomised trial, continuous training for physicians in smoking
counselling led to a 2.2% increase in the proportion of patients quitting smoking (62).
Similarly, another randomised trial found significant improvement in patient outcomes,
including increased patient knowledge of cholesterol management (p=0.008) and reduced
serum cholesterol level (p=0.02) within the intervention group, where physicians received
training (63). These workshops and educational programs provide healthcare professionals
with practical knowledge, problem-solving skills, and the tools necessary for effective QI

efforts, including Plan-Do-Study-Act (PDSA) cycles (64-66).

12



Another successful QI strategy is the PDSA cycle. PDSAs are the most commonly used QI
tool for measuring improvements in healthcare quality (67, 68). This iterative cycle guides
health professionals through the explicit planning, implementation, reflection, and repetition
of incremental improvements as they introduce systemic changes to achieve their pre-defined
objectives (69). In a cluster-randomised study, qualitative findings found that implementing
multiple rapid PDSA cycles led to the refinement of the initial intervention to improve
outcomes and streamline practice workflows (70). Therefore, it highlights the effectiveness of
PDSA as a QI strategy for identifying areas of improvement, testing changes, and achieving

better results and operational efficiency.

* Implement the plan

* Documents all events including
problems encountered during the
implementation

Record data

« Identify the gap and set the goals

» Make predictions

* Plan who, where, what, when, how
« Define data collection

Continuous

Quality

Improvement

* Decide whether to adopt or abandon
the change

* Implement the change or continue as
usual in practice

* Explore new ideas for next plan cycle

* Analyse data

* Compare results with predictions

» Summarise the change and reflect on
lessons

Figure 1: Plan-Do-Study-Act Cycle, adapted from (71)
Furthermore, practice accreditation and financial incentives are also often used in
combination with other QI strategies to facilitate improvement in practices. Financial
incentives have proven effective in encouraging health professionals to achieve quality

targets within a specific time. A systematic review found that, out of seven included studies,
13



financial incentives had a positive impact on study outcomes in six studies, although the
effectiveness varied among the outcomes (72). Another systematic review examining the
impact of accreditation as a QI strategy found significant improvements in clinical outcomes
and healthcare quality, particularly in managing conditions such as acute Ml (73). Combining
various QI strategies, such as case management, team changes, electronic patient registry or
electronic health records, sharing of clinical information, and continuous QI, has also
improved the quality of care. For example, a systematic review that used a combination of
these strategies reported improved outcomes in several risk factors outcomes, including
reduced HbA1c by 0.62%, decreased systolic BP by 4.39 mmHg and lowered LDL-C by 5.52

mg/dl to improve diabetes care (74).

In Australia, the availability of the PIP-QI and EHRs has encouraged more primary care
practices to adopt various QI strategies to enhance patient care. EHRs have further
streamlined the adoption of these strategies by automating data extraction processes and
making patients’ progress monitoring more efficient and accurate (38, 75, 76). QI initiatives
in healthcare have seen the adoption of various strategies such as practice accreditation, data
and feedback reporting, health professionals' education, PDSA cycles, use of electronic
health records and financial incentives to enhance healthcare quality and outcomes. While
there is substantial evidence supporting the effectiveness of these strategies, there are no
known studies that have evaluated their impact on outcomes and associated process
evaluation in the management of CVD in primary care. Further research is needed to
comprehensively assess the benefits and potential limitations of these QI programs in the

context of CVD management.
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QUALITY IMPROVEMENT IN PRIMARY CARE TO PREVENT
HOSPITALISATIONS AND IMPROVE EFFECTIVENESS AND EFFICIENCY OF
PEOPLE LIVING WITH CORONARY HEART DISEASE (QUEL STUDY)

In an effort to reduce the burden of CHD and improve the quality of care while narrowing the
gap between hospital and primary care, a secondary prevention alliance was formed to find
and implement innovative solutions (77). As a result, the QUEL study was developed to
evaluate the effectiveness of a data-driven QI program implemented in primary care practices

to improve the care of CHD patients. The QUEL study aimed to determine whether the QI

program:
1. Reduces the rate of unplanned CVD hospitalisations and adverse events.
2. Increases the proportion of patients who are (i) prescribed evidence-based CVD

medications, (ii) achieving national targets for risk factors (cholesterol, BP, smoking),

and (iii) receiving Chronic Disease Management (CDM) or review plan.

QUEL study design and participants

QUEL is a cluster randomised controlled trial (cCRCT) recruiting 52 primary care practices
across four Australian states, including New South Wales, Victoria, South Australia, and
Queensland. Twenty-seven practices were randomised into the intervention arm, where they
received the 12-month intervention and remaining 25 practices were randomised to the
control group to receive usual care. The study was funded by the National Health and
Medical Research Council (NHMRC) Partnership Projects (APP1140807) grant and is
registered as a clinical trial in the Australian New Zealand Clinical Trials Registry

(ANZCTR) (ACTRN12619001790134). The ethics approval for the study is obtained from

15



NSW Population and Health Services Research Ethics Committee (HREC/18/CIPHS/44) and

included in Appendix A.

Primary care practices and patients were included in the study. Primary care practices were
eligible to participate in the QUEL study if they managed >100 patients per year with
prevalent CHD and used practice software compliant with the automated data collection
system. Patients were included if they were >18 years old with a documented diagnosis of
CHD in the primary care record of a participating practice and visited the participating
practice at least once in the previous 12 months. Details of the study design and methods are

presented in a published protocol (78).

Overview of the QI intervention in the QUEL study

The QUEL intervention consisted of multiple features, including learning workshops,
submission of electronic data by the participating practices, same practices receiving
feedback reports every month based on the submitted data, submission of PDSA cycles by
the practices to test QI changes, and external support given to the practices by relevant PHNS.
The intervention was delivered over a year between November 2019 and November 2020 in
27 primary care practices randomised in the intervention group. Details of the intervention

implementation are given below:

Box 1: QUEL intervention details

Pre-work 1. Expert Reference Panel (ERP): An expert reference panel was
established consisting of subject matter experts in research and
collaborative QI who have applied practical improvement in the
cardiovascular disease area. The QUEL intervention was designed

by an ERP along with QUEL investigators and research partners,
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who also reviewed and finalised the program content to ensure the
suitability of QUEL.

Pre-defined key performance measures as a target for
improvement: Before the start of the intervention, ERP, QUEL
partners and investigators worked collaboratively to identify 12
CHD measures to be used as pre-determined areas for

improvement during the 12-month intervention period.

Setting up SharePoint account: Each practice was given access to
a SharePoint web account where monthly feedback report was
uploaded along with other study materials, including workshop
recordings, presentations, intervention guidelines, PDSA
templates, etc. The web page was also used to submit PDSA using

the online template.

Length of the

intervention

12 months (November 2019 to November 2020)

Orientation

The virtual orientation session provided an overview of the QUEL
collaborative, introduced the 12 pre-defined key performance measures
as targets for improvement, and outlined requirements and
expectations and the benefits that can be expected by participating in

the program.

Electronic data
collection

(baseline)

The intervention practices used an automated data extraction tool
incorporated with their software system to access, create, and review
eligible patients' data to achieve the CHD risk factor targets outlined in
the QUEL study. Aggregated clinical data was collected before the first
learning workshop and was presented at the first learning workshop.
This data provided an important snapshot of the practices’ position
before making any improvements and enabled them to see the results

of their work.
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Learning
workshop (LW)

LW1 (full day face-to-face (F2F) event): Introduction to QUEL
collaborative, introduction to collaborative aim and change principles,
Model for Improvement and PDSA cycles, the evidence behind CHD
measures, understanding your CVD population, creating effective
recall system, practices shared real-time experiences on how they
implement activities to drive improvement and next step. LW2: (1 hr
virtual session): How to use SharePoint to access monthly reports and
submit PDSA, collaborative update on work being undertaken by the
practices as Model for Improvement and PDSA cycles and aggregated
reporting and benchmarking of program measures, enhancing CHD
management through care planning (real-time experience shared by
other intervention practices) and next step. LW3: (1 hr virtual
session): Collaborative update on Model for Improvement and PDSA
cycles by the practices and aggregated reporting and benchmarking of
program measures, real-time experience shared by other intervention
practices) and next step. LW4 and LWS5 (1 hr virtual session): The
impact of COVID-19 on the Collaborative and future plans.
Collaborative update on Model for Improvement and PDSA cycles by
the practices, aggregated reporting and benchmarking of program
measures. Improvement in CHD (stories of achievement shared by one
of the intervention practices) and next step. LW6 (Full day virtual
event): Collaborative update on Model for Improvement and PDSA
cycles by the practices and aggregated reporting and benchmarking of
program measures, process mapping for heart disease - patient journey
example, heart disease improvement stories (stories of achievement
shared by intervention practices), sustaining change and sharing plans

for sustaining change, next step, evaluation, and closure.

Activity period (in
between the
learning

workshops)

1. Electronic data collected monthly by the study team

2. Monthly reporting and feedback graphs uploaded in SharePoint by

study team
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3. Identify areas for improvement and complete PDSA cycles by the
designated practice team members within the practices to
implement QI changes focusing on the 12 CHD measures

Support Five PHNs agreed to support 12 intervention practices during the
intervention period. The remaining 15 practices were supported by the
QUEL study team.

QUEL Study outcomes and data collection

The primary outcome is the proportion of patients with unplanned CVD hospitalisations
assessed at 24 months after baseline data collection. Secondary outcomes are the proportion
of patients with major adverse cardiac and cerebrovascular events, including angina,
myocardial infarction (Ml), stroke or CVD deaths, the proportion of patients who received
guideline-recommended medications, the proportion of patients with a CDMP, and the
proportion of patients achieving national targets for CVD risk factors including total

cholesterol, systolic blood pressure (SBP) and smoking also assessed at 24 months.

Clinical data was collected at baseline, 12 and 24 months from the individual patients’
electronic health records from all participating practices. CVD hospitalisations and
cardiovascular events data were collected via state-based administrative admissions and
emergency department data. Individual death data will be collected via linkage with the
Australian Institute of Health and Welfare’s National Death Index and medication
prescriptions and health service utilisation data via linkage with Pharmaceutical Benefits
Scheme (PBS) and Medical Benefits Scheme (MBS), respectively. This linked data will be

collected at the end of the study.
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IMPORTANCE OF PROCESS EVALUATION IN HEALTHCARE

Despite the evidence of the effectiveness of QI strategies in improving healthcare
performance and patient care (79), their utilisation remains limited, as reported in one study
where only 40% of the practices used QI strategies to implement changes (80). The
implementation and sustainability of data-driven QI interventions and programs, particularly
for managing chronic conditions like CHD, have proven to be challenging (79). Additionally,
various QI interventions are used across healthcare, and studies have shown that the
effectiveness of these interventions often varies across different settings (81, 82). Studies
showed different formats, content, and presentation of the intervention can significantly
impact its effectiveness in improving changes. For example, in one study, the intervention
group consisting of GPs received feedback with individual scores and comparison of several
performance measures at three time points; however, showed no improvement in their
performance (83). Conversely, in another study, physicians received monthly feedback on
their performance over six months, with the first three months focusing on individual
management and the following three months comparing individual and group data presented
as histograms (84). Therefore, it is crucial to gain a deeper understanding of the different QI
interventions as it allows us to evaluate the specific details of the successes and failures
associated with it to bring about changes within the healthcare settings. Further evaluation of
these interventions thus helps to identify specific activities undertaken, the extent of
participant exposure to these activities, and their experiences during the intervention,
consequently playing a significant role in determining the ultimate outcome of the QI

intervention.

Understanding these finer details is essential for improving the effectiveness of QI

interventions in healthcare. Evidence suggests process evaluation is useful, particularly in QI
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interventions, as it can help to describe the intervention in detail, evaluate whether it was
implemented as intended and performed as planned, provide an in-depth understanding of
individual features used within the QI and identify factors influencing the interventions
successes or failures (85-87). Therefore, process evaluation in conjunction with complex

interventions is increasing due to the multifaceted nature of these interventions (88, 89).

Evaluation of the QI intervention within QUEL

Process evaluation can be helpful in all types of QI interventions, including pilot studies,
small and large-scale QI projects, and even in randomised controlled studies. The QUEL
intervention includes multiple features, including data and feedback reporting, PDSA, and
health professionals’ education. Performing a process evaluation within the QUEL cRCT will
help understand the mechanisms of impact, context and different features of the data-driven
QI intervention within the QUEL study to improve CHD management in Australian primary
care practices. While many studies have identified barriers and enablers to program
implementation in various contexts (90, 91), few studies have explored health professionals’
perspectives on the QI intervention (92). Therefore, the process evaluation within the QUEL
study seeks to evaluate practices’ satisfaction and acceptability of the intervention and to
identify barriers and enablers, including the effect of the COVID-19 pandemic, in

implementing the QI intervention for CHD management.

Evidence from previous studies further enhances the significance of performing process
evaluation in QI interventions implemented in primary care. In a randomised QI study, which
delivered a multi-featured intervention to 33 primary care practices, process evaluation
collected feedback from 68 GPs and 83 practice assistants. The findings revealed positive

feedback and satisfaction regarding the intervention from the general practitioners (GPs) and
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the practice staff (83). The same study identified increased paperwork as a barrier for GPs in
implementing the intervention from the process evaluation (83). Furthermore, all participants
agreed that their involvement in the intervention resulted in improved workflow and brought
about changes within their practice in improving the prevention of CVD (79). Another large-
scale national-level QI program was evaluated to find the use of combined improvement
strategies, along with the identified key factors, played a crucial role in successfully
implementing the QI intervention in improving cervical cancer screening guideline adherence

in 1000 primary care practices (84).

Additionally, evidence is scarce regarding the perception of practices and health professionals
on using these programs, including their perceived benefits and potential reach (93). To guide
scalability and future development, it is increasingly important to gain a comprehensive
understanding of the individual features and processes associated with implementing such
programs to improve the management of CHD and other chronic conditions (87, 88, 94).
Evaluating the QUEL program will also gather rich evidence on the effectiveness of a data-
driven QI strategy and, therefore, will be in a strong position to inform policymakers, PHNs
and GP practices on future data-driven QI programs. A comprehensive evaluation of the QI
intervention within the QUEL study will not only provide evidence surrounding the health
professionals’ perception and potential benefits of such programs but also will be able to
provide insights to shape the future of data-driven QI initiatives in healthcare, ultimately

advancing the management of CHD and other chronic conditions.

EFFECT OF COVID -19 ON HEALTHCARE SYSTEM AND PATIENTS WITH CHD
The coronavirus disease outbreak, known as COVID-19, in 2019 was declared a global

emergency (95), resulting in three million global deaths and enormous personal and societal
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losses (96). COVID-19 also had a greater impact on people living with chronic diseases such
as heart disease, diabetes, cancer, chronic obstructive pulmonary disease (COPD) (37).
Studies have found that individuals with pre-existing chronic conditions, including CHD, had
an increased risk of experiencing acute events and were more likely to become severely ill
from COVID-19, often leading to hospitalisations, intensive care support or death (97-99).
Studies from China found that CVD, including CHD, is one of the most common
comorbidities in COVID-19 patients (100, 101); around 40% of the hospitalised COVID-19
patients had co-morbidities including CHD and cerebrovascular disease (101). It was also
found that the death rate in patients with CVD was 10.5%, the highest among those with co-

morbidities (102).

The pandemic has also impacted the healthcare system globally (103). Healthcare facilities
redesigned their services to cater towards severely ill COVID-19 patients, cancelling routine,
non-urgent and elective treatments (104). In preparation to meet the surge of COVID-19,
primary care also underwent radical changes and reshaped the landscape of primary care,
impacting the care provided to individuals living with CHD (105). Practices cancelled many
appointments and procedures, moved to telehealth or video consultations and restricted face-
to-face consultations during the pandemic (106-108). One study in Australia found that face-
to-face or in-person consultations in one of their states decreased by 22.1% (109), and in-
person visits to cardiology clinics also reduced by more than 60% in the USA (110). Patients
were required to test negative for COVID-19 prior to any in-person consultations. There was
a shift in patients’ overall healthcare-seeking behaviour. As a result, patients with chronic
conditions failed to receive timely and effective access to primary and specialty care (111-
113). Studies found CVD risk factors were not evaluated, and there was a decrease in BP

measurement by 50% and cholesterol level measurements by 38% (114, 115). Cardiac
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rehabilitation programs, which are an effective secondary strategy to manage CHD, were also
ceased during the pandemic, leading to increased mortality (116). Given that COVID-19 has
brought significant changes in the operation of primary care practices and has also impacted
the care delivered to patients with CHD (105), it has become crucial to assess its effect on

implementing a QI improvement program during this time.

SUMMARY

CVD, including CHD, remains one of the leading causes of death and disease burden
globally. Secondary prevention strategies have become a national and international priority to
reduce the burden. Primary care practices play an essential role in reducing the burden by
implementing these strategies as they are the frontier of the healthcare system. However,
further research is needed to better understand the use of secondary prevention services in
primary care, mainly focusing on the gender disparities in receiving these services. Although
the effectiveness of the relatively new, innovative, and data-driven QI solutions in primary
care has been tested previously, limited research has been undertaken to evaluate such
programs at a practice level. Therefore, research is required to understand different features
and processes associated with implementing QI interventions and evaluate health
professionals’ perspectives on it. In addition, several studies have also explored factors
influencing successes and failures associated with implementing these strategies in primary
care. However, further research will strengthen the evidence for the future adoption of such

complex strategies in improving the care of CHD.

THESIS AIMS

The overall aim of the Thesis was to investigate the primary care practices’ engagement with

the one-year data-driven QI intervention, understand the key features of the intervention and
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investigate the acceptability, utility, barriers, enablers and the effect of COVID-19 on its

implementation. Using a combination of systematic review and mixed-methods process

evaluation, the specific aims of the Thesis were to:

1. Explore gender discrepancies amongst patients with CVD, in the receipt of CDMPs,
mental health care and prescription of guideline-indicated medications at primary care
practices for ongoing secondary prevention (sub-analysis of QUEL).

2. Understand the effectiveness of QI interventions in the management of CVD
(systematic review).

3. Describe the design and methodology of a process evaluation of the one-year QI
intervention delivered within the QUEL study (published protocol).

4, Describe and analyse practice engagement, attendance, time commitment, skills and
capacity of the practice team members associated with the intervention; explore to
what extent the intervention was delivered as intended and whether the intervention
features were useful.

5. Understand the acceptability, satisfaction, uptake, utility, and feasibility of the QI
intervention program; identify and describe barriers and enablers to implementation,

including the impact of COVID-19 on its implementation.
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PREFACE TO THE CHAPTER

Chapter Two describes the results of a sub-study of the QUEL study to further understand the
overall utilisation of government-funded chronic disease management services and
medications in primary care settings. It addresses Aim One of this Thesis. The sub-study
titled “Gender comparison of receipt of government-funded health services and medication
prescriptions for the management of patients with cardiovascular disease in primary care” has
been published in the journal Heart, Lung and Circ. Despite the recommendations and
availability of the various chronic disease management health services provided by
Australian primary care, these service utilisation in patients with chronic diseases,
particularly CVD were explored by a limited number of studies. The sub-study identified
gaps in the overall use of government-funded chronic disease management services and
medications and compared it between men and women, particularly among CVD patients.

The ethics approval for this study is presented in Appendix A.
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Miethods

Deidentified data for all active patients with CVD were extracted from 50 Aistmlian primary cane prac-
ticess. (utcomes inchuded the frequency of receipt of COMPS, mental health camne and prescription of
evidence baged medications. Analyses adjusted for demagraphy and dinical chamcteristics, statified by
gender, were performed using logistic myression and acounted for clistering effects by practices.

Diata for 14,601 patients with CVD (394% women) were collecied. The odds of meceiving the CDMPs was
significantly grester amongst women than men (prepamtion of geneml practics management plan [GFME}:
{46% v 43%; adjusted OR [95% CI} 122 [1.12, 1.34]). Women were mom likely o have disgnosed with
mental health fsues (32% vs 20%, p<0.0001), however, the adjusted od ds of men and women mceiving any
government-subsidised men ] health cane were similar. Women wens less often prescribed blood pressurne,
lipid-lowering and antiplatelet medications. After adjustment, only an antiplatelet medication or agent was
less likely to be prescribed to women than men @4% vs 519%; adjsted OR [95% CT)- 0.84 [0.76, 054,

Women wen: mome likely to meceive COMPS but less likely to receive antiplatelet medications than men, no
gender difference wias observed in the receipt of mental health care. However, the mosipt of the CDMPs
and the mental health treatment consul tations were suboptimal and better use of thess existing services
could impmoe ongoin g OV mamiagement.

Cardiovasmular disease * Gender * Health services * Secondary prevention ® Frevention * Frimary ane

® Diata extraction ® Chronic disesse ® Heart disesse

Introduction

Cardiovascular disesse {CVD) remaing one of the leading
iz of death and d Sease burden sldmﬂjrfmrbu‘l'l W iETe
aned mem, desspite the declining mortality mte in mecent times
[1] Modifiable rsk factoms for CVD inchide elevated blood
pressure (B elevated cholsstera, having diabetes, being a
poor nuttton and having a high alchohol intake [2]
Theretoms, it is meommended people with CVD be pre-
sribed and take BF, lipiddowering and antiplatelet medi-
ations and obtain specialist cam when indicated and
manage their behavioural fsk fctors [2]. While the cause
nﬂﬁfﬂk&nﬂrﬁ]}zdﬂ!iﬂjﬂanmw‘lpmpl:wﬂ WD
mmaing a topic of debate, depression, anxdety, and other
P.jrd'ldus;im] foactoms ]:daj.r am :im]:lmhrll: ke in CVD man-
agpeermuent [ 2] Theste two comditions have shaned aetiology and
managing modifiahle rsk factors can become chalknging n
the face of menta] health iswes B].T}nzi:n::_.:i‘t:'maburm—
ammended that patients with CVD be screemesd for depres-
sion {and other peychosodal factors) [2.4].

Medicare & Sostralia‘s undversal health msmnoe scheme.
Thee owverall Pmpzmuw\ohﬁmmqprlnary care health
services and medications that are subsidised by the federal
grvemment in arder to meduce and manage CVD [5]. The
M icare program mdudes the Meadical Benedts Schesd ule
(MEBS) that provides a mebate for each service provided to the
patients {via “Tem Numbers"), which & the cost of the ser-
vice moommended by the govermment [6]. Thi progmam has
multiple components including a suile of chonic diease
management plans {CDMPs) that cover (i) preparation of a
general practice management plan (GPMFP), (i) Team Cane
Arrangements {TCA) and (i) GFMP reviews [5]. Together,
COMPs enable genemal praditioners (GPs) to work with

mulidissiplinary cane for patients presenting to primary @
with chromde o s d:'n!g'm: :nrJudmg but nod Emibed o
asthma, cancer, cardiovasrular digeass, disbetes, massculo-
skeletal amditions and stroke that have been Pu:mﬂfmrﬁ
months or kmger [5.7]. The government als sabsidises
mental health care teatments that are also available via
Fﬁmarj.rmrzpmcﬁmpruti:ﬁ with sj.un]:!hrlumkm'lm
diagnoas of mental health issue. The mental health @
T a:]:!mls of care uﬂ:d::rg Asuesprnet amd Pn:]:!mi:im
of a mental health management plan, mview of the man-
ﬂsﬂ'l'l.ﬂ'l't ]:h:rl and memntal health trestment cons kation for
omgoing  manapement /trestment [3]. Further, = part of
Medicare, the Phamaceutical Benefits Scheme (PBS) enables
an Mustralian cibzen tn-]:m:.r m]jra]:lmﬁm'lufﬂzmtuf
many prescription medicines listed on the PBS [9]. This in-
cludes all the :rnailr el of evidencebased medicabions
for the management of CVD [F]. Importantly, there & evi-
demce that the provision of thes: government-hunded health
seriices and FPES—sa b dised pu:mu'lzd medications have a
positive impact on outcomes such as hospitaisations and
Juls'ﬂ'l n‘:h}r ['IIII]. I‘Iuh':'.r:r,]:!rﬂ:im: mepeareh o imchicabed
there is suboptimal wtilisation of COMPs and mental health
cane in berms of C\"D:mﬂmjr]:mm [11}

Taken together, the MBS and PBES provide financial sssis-
tance to both pradices and patients that support ongoing
arﬂmﬂdﬁhﬂmprﬂinﬁh‘ﬁdﬁwﬁ:dﬁ:mn:ﬁ
as CVD [6). However, then are limited studies that have
::q:!huzdﬂ-m of thess imitiatives in melation tn-su‘u‘ls
equity. Previows mssanch suggests that women and men
harve different behavioumal patterns in seeking medical help
and that women vt the ]:mmmjrm Puch::;mmmf'hm.-"
regularly for both physical and mental health concerns
companed to men as hey have grater willingnes to better
manage their health and take care of themaelves when sick
[1.2]. In contrast, studies have found that women are e
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likeely dor mecen v secondary preventive cam such & mdicated
medication prescriptions, inpatient intervention and referml
to candiae rebabdlita tion ['I."I]. Prvios dudies have shown
there an: gencder discre pandes in the management of CVD in
primary cam practces which am the pomary vene for CVD
rizk amemsment and mana Although women are
mome hkely to seek medical cane [12] they are less often
aeszed for their VI risk factors and mceive fewer pre-
seription indicated medications compared to men [13-15]. To
help reduce the prevalencs of disease and provide equitable
care for all, Medicare subsidies health services [5] and
evidence-based mediations [6]. Thensfore, this study aims to
explore gender discrepancies, amongpet patients with CVD, in
the meceipt of COMPs, mental health cane and preseription of
gutichel me-ind icated medictions at primary cane practices for
ongoing secondary prevention.

Methods

Analysi of the baeline data mlleced = part of the QLUEL’
study was used for this study [16]. QUEL iz a duster rand-
omised controlled trial imvohding 50 primary care practices
across four Avetralian states, New South Walss, Vicioria,
South Ausralia and Queensand [16]. The study hes ethics
approval from the New South Wals Cancer Institute Pop-
ulation and Health Services Research Bthics Committes
(HREC, HREC /18 /CIFHS f4d). For this sub-analysi, ndi-
vidhual comsent waiver was granted, given that data collee-
tion was based on de-identified extracts from the electronic
health recond srstem.

Practices and Participants

A total of 5) Avstralian primary cane practioss wens mcruited
& part of cluster mndomised contmolled trial [16]. Inclusion
criteria for participating practioes were (i) manage >100 pa-
tients with CVD per year and (i) wsing softwane compliant
with the data extraction tool Patients wene eligible to be
inchaded in the study if they wene (i} over 18 years, (i) had a
documented diagnosic of CVD and (i) had visited the
participating practios at least three times in the previous 24
monthe. A documented disgnosis of CVD included patients
with commary heart disease (CHD), myocandial infardion,
hypertension, heart failre, stroke, peripheral vacular dis-
easer, carotid stenosis and renal artery stenosis.

Data Collection

Data extraction was pedommed by an extemal population
health softwarne system managed by Fen Computer Systems
{Pen 5} [17]. The software enabled the sutomated extaction
of de-identified patient data from participating primary care
Wﬁm:hhpﬂmﬂmﬂu{wﬂm—
December 2009). Extraded demographic and clinical data
inchaded age, gender, Indigenous status, detailed dinical
data relevant to CVD management such & BF, total choles-
teral (TC), body mass index (BMI) and diabetes. BMI was
* (Juality Iergnsu e in Prinary Came 10 Privesd Hisgsitule amd leng

a:rn]jrﬁd as per r!u'm:':l'lg of the GF softwans. Preseribed
medications for the previous 12 months wene abo extacied
for the cobort to compare the e of guidelme-mdcated
gpunichelme-madlicated medications for patients with established
CVD was defined as having a cument prescription fr BP-
lowering medication, lipidlowering medication and anti
platelet medication, unkss antraindicated and clindcally
angiotensin recepior blocker (ARBs), angiotensin converting
enzyme (ACE) mhibibors, alpha-Blockens, beta blockers, cal-
cium chanmel blockens (OCB), diunetics [15]. In ad dition, MBS
it claimed during the 12 months were extractsd. Extrac-
tion of MBS iterns enabled the calculation of the receipt of
both CDMPs and mental health came to compare any gender
discrepancies. For the purpose of the study, mental health
imue was defined = a group of disonders including psy-
chosis, bipolar disonder, schizophrenia, major depression
and other delusional disorders, commonly neferned o in the
literature by the umbrells term sevens mental ilbess [4]. This
derfinition was weed to identify mental health Bsues within
the mhort of CVD patients. The patient data was extraced
direcly from the primary cam practices via the practios
sodtware. Amyone who had a mconded disgnosis of mental
health Bxue o the software were inclhided . Omce eviracted,
the de-identified clinical dataset was saunely upbaded to
the Univensity of Sydney's nseanch data storage databage in
preparation for analyss.

Outcomes

The primary outome of nienst was the frequency of
descriptions and of each associated Ihem mumber an: detailed
im Box 1 Sém'lchz}r ourboomes inchided mental health care
chims for people with documented mental health m:;
within the same cohort (lem bers and «

agpin detailed in Box 1) and frequency of Pmn'.lmd medi-
cati g {T—]M'Hms medication, hPud hh'u:ms medication
and antiplatelets).

Statistical Analysis

Categorical variables wens summarssed wsing mumber and
Pl!mﬂ'rlast,andﬂ}li-:qmmd tet was wwed to est for the
difference between the genders. Contimaous variables were
nomally distribated variables and median and nberquartile
interval (100} for skewed variables, and independent ttest
amd Wilooomn rank-gum test wene wmed to test for the dif-
fﬂ:ﬂuhhmﬂthm{mahﬂma]:jwm*mﬁkﬂy.
For adjusted analyses, logistic regrssions wene performed
(GEE} to amount for chatering effects by practioss. The -
lﬂ}ﬂ'l‘.lﬂ'l‘t vanables mcluded i the models wens su'nkr
(women vs men), age (6574, 758, =8 vs <65 yeams),
Indigenous stabiss (yes vs nob, cumrent smoker (yes vs no),

23 ared Efficiorcy of Care fior Paple Living with Hou sl Diswis.
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Box 1.

Definitions, Medicare item rumbes and fees used for outoomes [5,8.19).

Thronic Chisease Management Plan fCTMMP) Thems

1. Preparation of a General Practice Mmagement Plan (GPMP} ~ MBS [em T2

Rehate { ALIDE145 T5) for GP o prepare 3 management plan fora patient who hasa chronic or terminal medical conditon

2 Coordination of Tamm Care Arrangements (TCAs) - MBS Bem T25

Rehate { ALE1790) for GF o coordinate praparation of TCAs for a patient who has a chronic or berminal mesdical condition
and also mequires ongoing cane from 2 multidisciplinary team fat lest fhree care providers)

& Revimr of o GPMFPYCoordination of a Revier of TCAs = MBS em T52

Rehate (AUDETL ) for GP to review a GPMP or TCA

Mental Health Care Iems

1. Preparation off a GF Menial Health Trastwset Plan - MBS itewes X700, 2701, 2715 or 2717

Rebate (ALCETLSS, A UDS10EE5, ALTDESE90, ALUDS13E30 espedtivd y) for a GF 1o assess and prepare 2 management plan for
a patient who has mental illness.

2 Revier ofa GP Meminl Health Treatw et Plan - MBS item 2712

Rehate {AUDETI95) for a GP o review patients with a GP Mental Fealth Treatment Plan.

5GP Metal Health Trartsent Consulintion - MBS itm X135

Rehate (ALCSTE S5) for a GF for the ongoing management of patients with a mental disorder inchoding patients beding managed

with or without a GF Mental Health Trestment Plan.

type 2 dhisbetes f_l,r:: Ve ma), ::,r!.'b]:i: BF SBF) (120129,
130-139, =140 vs <12 mmbg), TC (34-3.9, 448, =49 vs
=34 n'l'nnl.-"Lj_ BMBT {m:min-rl. b, m#‘lt 1 cleer-
weight vs healthy) and aloghol intake {yes vs nol When
aralysing: the meoeipt of mental health items only patients
dingmosed with mental health issne wene inchaded. All sta-
fistical tests were two-tailed with the significance kvel st at
05 All statistical a:rn]}rmlar:nnulu:lﬂ‘l mSSAS\ru:im
94 (SAS Institube Inc, Cary, MC, USA)L

Results

Data for 14,600 ]:w‘limhw:iﬂ'lcmwuz extracted fom the
5 particpating primary can practices, of whoam 8842 (61%)
were male. Demuographic and clinical chamcteristios of all
emale and male ]:utim'h:w:iﬂ'l VD mprmﬂ in Tablke 1.
A gimilar proportion of women and men visited the primary
ane Pracﬁ::d:h:tﬂm times in the Prﬂi:u:i‘l:rrmu'lﬂu
4% vs 93% ). Women, compared to men, wene ightly older
fmean, BDEFS [14] vs 71 [12]), had a higher mean (S0} TC
6 [L18] vs 40 [106])h However, women wen: less Ekely to
harve had disbetes (18% ve 23%) and fewe r w omen than men
had a BMI =29 kg/m2 (0% vs 819 (Table 1) Overall,
women wene mare likely to attend their primary cane prac-
ticest for brief (80% ve T6%, p00001} long (68% ve 6%,
P00 ) and extended (199 ve 16%, p-<(01) comeba-
ﬁ-m'l:mu'n]:m'ﬂl fo T Hiovwe ener, W oameT wWes Jm]:ik:l}r tan
herve stamdand length congultations (82% v 86%, p-<0.0001)

'H'IE'I:I'I'I.H'I.

Provision of Chronic Disease
Management Plans

Results for MBS item claims amongst men and women ane
Fmdh'[bbh:lﬂfﬂ-hﬂaluﬁﬂﬂﬁhﬁmﬂ
women) with CVD had a claim for “Prepamtion of GFMP”
and women were mone like by than men to have one poepared
(p=0L000). Twenty-nine per cent (209%) of the total cohort
received both a GPMP and a review. Results wene amilar
for “Coordination of Team Came Amangement (TCA)”
(0000} and “Review of a GPMFP or TCA” (p=0L0086)
where women wene more likely to receive both these itemns
than men. After adjusting for demogaphic and clinical fac-
mﬂ-diffuuuhﬂzptupmﬁmufwmnardm
receiving, COMPs remaimed significant (Table 3). The odds of
Wi receiving a m“mmSpmiuﬁmmﬂ-
oadds of women receiving a TCA and mview were 23% and
16% meone than men, respectively (Table 3L

Provision of Mental Health Treatment
Consultations

In botal, 759% of the tokal CVD cohort were documented as
having a mental health fsue Women wene mone likely to
have a mental health e disgrosis compared to men (32%
woamen v AP men). Of those diagnosed with mental health
igsues, only 13% of the cohort received a “Preparation of a GP
Mental Health Treatment Flan' and thens wa no :Ernﬁm:rlt
difference in the moeipt of the preparation between women
amd m{]::ﬂﬂ?ﬂj.ﬁh‘lﬁhﬂ}r.ﬂ-m was m o ifenamce in the

48



1520 M. Hafix o al
Table 1 Demographic and clinical chamderistics of the cobort with established CVD by gender.
Variable Female fn=57551 Mlale (=884 Total (n=1460} Missmp Value P-value
Age. mem SO Gy TAE (1354) TLE(11.96) T2E (1272 0 <710
Indigenous, N &) 151 @) 189 (%) 340 (%) 2184 (15) {10430
DHagnosis of dabetes, N (%)
Type 1 T 9 (1) 163 (1) 0 02796
Type 2 1,062 Q18) 2016 {23 3078 (21) 0 <TL0001
Cardiovasonlar risk fachors
SBP {mm Hg), mean (SO} 1328 (15.58) 13T (19.68) 1321 {19.41) &3 (4) D00
DEP {man Hgl, maean (S0} T4 20 TAE (29.91) 749 (745 &3 (4) fiT-T s
Total cholestern] fmmol |, mean &S} 46 (L18) 40 (1.05) FEYIRT) 1252 (&) < (T
HIDYL {manel), meean (S0} 15 042 1.2 {05 1.3 {039) L840 {12) <0001
L. {manel), maean (S0} 24 0 21 (085 22 (0.95) 1,970 {13) <100
BMI =249 kg'm?, N (%) 3,135 ¢O) £ £18 {51) 5753 (76) 3079 {21} <0001
Crmrent smaker, M (%) 53 Q) 984 (12} 1,518 {11) il Ty s
Aleohal drinker, N (%) 1,676 @4) 4,050 {5} 573 (57} 4588 {31) <TL0001
HbAlr for fhose with dishetes, maan 75 F05) T (T34) 7472 &30 (43) 04x7
L]
Mentl health isue disgnosis 1,852 32) 1,760 {20 612 (25) MiA <1000
Active patients
=3 visits in last 2 yr. N %) 533 83 .70 () 15633 {93) ¥E (T} Ty kS
Povitbusss s Swr il bt sridhs ard e
Abbrnviiree T, dardand duvistary SF, apsmckie bl DHEF, d Elasd; I, Righ gty Rpoprafph CIH, Lowr. dpmglty Spopenisi:

AT, by eruases incken; HisAle, ycony e b

ghotisg CVD), cards

mcept of ‘Review of a GF mental health trestment plan’ and
“‘menital health treatment consul tations’ betw e wiomen and
mem (p=L4182 and p=0L45M m=pectvely) (Table 2} Even
after adjrstment, no diffenence was observed in the meceipt of
all mental health trestment ems betwesn the two gendens
{Table 3)

Prescription of the Guideline-
Recommended Cardiovascular
Medications

Of the total cohort the proportions of women and men
prescribed recommended medications ame  presented in
Table 2 When mu'nPurr* individhal medication Eroups,
women were less hkely v meceive guide ine-indicated med-
i biors :l:urnPumd ey s f[::bb_- 2}. Haowe ver, after a:ﬁuﬂ—
ment for clinical and demogmphic chamderstios the
diffenence in the precribed BF and hpid-lowering medics-
tions amsn et women and men was no kongger sigpnificant bt
the odds of women receiving antiplytelst madications were
16% less comparned to men {Table 3)

Discussion

This study provides a gender comparizon of the provision of
govemnment-unded COMPs and mental health care to a
large CWVD cohort seeking cans frmm Augralian primary care
practices Our rsuls show that women with CVD were

more hkely to receive COMPs than men, but meceipt of
memtal health care was similar in both men and women
when attending primary cam practice. Women were ks
likely i receive guideline-indicated antiplatelet mediations
compared to men, however, there was no difference in the
proportion P:ﬂ:l:i]:llhcl BF amd l"T:iiI-]M::i'ls s ica Hones:.
Importantly, we found that only #% of the cohort received a
GPMEP and 29% of the cohort mceived both GPME and a
meview i the previoss 12 munths We als found thene was
m» gendler i fherence in the: neceipt of men tal heal th treatment
comsultations for those diagnosed with mental health ssues,
however it was subsptimal m both genders The resulis
reflect an evidence-practice gap in the mansgement of CVD
in primary came Increased we of available COMFs in pri-
mary cane has the potential to reduce this gap and CVD
burden by enabling GPs to coordinate mul idisciplinary care
for eligible patients along with access to several allied health
care services [20]. The wse of COMPs ako reminds GPs to
mu'nphi! anmual Ak Bebor asse smment amd hea lih dﬂ:]i—up;
of eligible patients thenefore creating systematic management
of these patients. This costethective approach supported by
Medican mimbursements and financial incentives can yield
better dinical outeomes of CVD in primary care [21].

A limited mumber of previows shudies hove also eplomned
the use of health services in primary care. Our study foumnd
that a similar proportion of men and women sought health
care gervices from their primary care despite some e vidence
showing women visiting their GPs mone frequently than men
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Table 2 Receipt of health services (MBS itemsd and guiddine-indiated prescobed medications in
. Pk M | Telteiden Pim
Cmpnﬂdﬂmi:hmh
of GFMF AT @8 3761 (43) B3ED [4) 0000

Coordination of TCA 2281 @y 317 (38) 5458 38) <2L000

Review of CP%WF or TCA 276 5 3000 {343 SO 35 000G
Mental Health and Psychology Items

Preparation of a GF Mental Health Tratment Plan® b (G F e T 760 (15 450 A2 13 vl

Review of a GP Mental Health Treatment Plan® Fns g B0 1803612 §) 415>

Mental Health Treatment Consnltason® T AES ) Sl 1, e (11) 308 5412 1) 0453
Guidetine Recommended Prescribed Candiovascilar Madiction

BP-lowering medication T ] & 1E7 [ CLOTD R <L

Lipid-lownering madication 2989 &) 5528 (53) &517 58) <2L000

Antiplielet mediation 2508 {4 4405 [51) TS ) <L
Al MBS, Mk 0 Barmafita St GF. parwal pocttore, (M, Gawrel Pract e Mo e Pl T4, Tommn Caew Asmsypuermesss, BP, blod
P

*Dhswn sucor: S wies bad fwcted Sowes Bdad o o coodbian,

Table 3 female to male ORs and %% (Is for the receipt of MBS items and guid eline-reoommend ed
i medications in the cobort with established CVD.
Ol omees: Odds Ralio (95% confidence intervall Pevalue
Prepanation of GF Management Flan (GFMF) LR, 1) oo
CmﬂiﬂdemCﬂAmﬂCﬂ LF 13, 1.30) O
Raview of GPMF or TCA L6 105, 1.08) T
Mental health treatment consulation 09 T, 1) 058
P:lpﬂmdaﬂ?mnﬂl‘ﬂﬁmﬁn' 095 (LT3, 1) OIS
Raview of 2 GF Mental Health Treatment Plan’ 07 (LS, 1.1) L1T1E
Mpﬂmhnﬂh‘m ST LT, 108 0580
Lipid lowering madication 093 [0LE7, 1) 00843
Antiplielet medication LiF Y L Qs
Al for age groees (3 prongs], boperaes st corwest sk, type 2 dutens, SBF 4 proses), T 4 groses), B ot s oyl o

Al BT budy s e ; BF, sysole b preses; 0F, gearal prociSons, TC, Teas Cars; TOA, Taaen Carw Arspgmes.

*Dhswn sucor: S wies bad fwcted Sowes Bdad o o coodbian,

e utiiston he been previonsly explomsd, thensfore, the

thﬂrhnd'&tﬁﬂhﬂdpﬂuh

in moept of e for both mentsl :
health ssues and CVD. Although the e of CDMPs n pri- .
mary care ha been explored previossly in other cheonic
the gender-based meceipt [23,24] Whilst our stody suggests .
ﬁiwtnt'nnmlﬂjh:zuﬂrmm! E
w&--—- t-Frmded sch b found that gender was not
Mmmﬁﬂwhimw E
0 imce e the orem |l e of the Srvices .
in mlation 1 both genders with CVD which offess =

ur_pl:-'lmir for u‘)ﬁmﬁq care and d.ui.rg e ey e~
Cu‘ﬂi’,’,ﬂﬂ::m.‘l.rlri.lmﬂ EIIH&.I'EF avail-
abie for better management of chronic disease and secondary
Fm thet mclude recommendstions 0 P‘m‘h
evidence-bawed  medications, risk facior management, hife-
ﬂrhmiﬁj:muﬂmmqhnﬂzmnﬂbﬂhﬁ
such = paychosacial Bctomns and education [26,77] Further,
amiigb::yhn:ﬁ:rﬂiwmﬂmﬂn’mmnpxﬂ!n-
mmhﬁmmﬂﬁpmﬂnnuﬂ
CDMPs had an imp ‘ ding of the disease and
m-rd-uﬁ-ﬂpiqﬁnmﬂuﬂ
Fncﬂhzulhq:uﬂimdn%hp-
tients moeiving care [25]. Ouwr shudy msults show that less
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CVD despite the evidence-based bemefits of such initiatives
aimed at improving prevention of chronic diseases such =
VD, Pd:imt z”marmsunmt and  d ecmeased }wh]
admission [10,24].

EE;PH:: the krmh'hils: of mental health e }n".rrrls a
negative effect on CVD events, the available government-
funded mental health care appears to be underutibised in
primary care practices. There & ala evidence of improved
health ourboome for Pd:uﬂ: with i‘lq_:r:;im'l. hiabertest, amd
commary artery disesss who received a mone struchumed
guidel ne-meommended multidscplinary treatment in pri-
mary care [30]. Deprssion and andety can lead to unbea by
eating, smoking, akohol consumption, and lack of phiysical
activity [3]. Screening of mental health along with CVD and
e of available mental health cane plans can help with early
detection and AT t -=-—1- 1 amdety and other
memnital health isues, encoumge positive behaviour changes,
ad heremce Prﬂu'l:l:d medications, 'H'm:rnducns further
rigk [3]. Despite recomme nda tions:, our study found that anly
abput one in 10 people disgnosed with CVD necedves MES
funded mental health congultations: from primary cane pro-
viders. Similarly, another study found thet many patients
PrmﬂndinPrinaz}rmmPracﬁmwiﬁmarﬂ
andety symptoms but did not receive pevchological ses-
et ﬁﬂsﬂlﬁrﬁ.ﬁi [.22]. Ohar ﬂ:uil:.r msults indicate the
e of availabl mental health items are underutilied in
unweloome and the exstence of mental health issues often
nh'u.'hkhg other health care neads contribate o Pu:lPJE it
seeking appropriate health care [4]. Owverall, it appears there
ig substantial seope to increass the provision of ap propriste
funded CVD) and mental health care by primary care
practices [4].

ﬂHIl'I.I#'I the suitHh:-'iﬂ:imtd medications for second-
ary prevention of CVD ane subsidised by the government,
the Prnpmhm of recommendad medicabions Pmp:l:ilm:l o
both women and men is still low. Our study results show
'H'ni:'nsuu‘a], e m:wﬁgﬁﬁmﬁdﬂmhﬂz
prescription of BF and lipid-lowering medications betw esn
male and female patients, however, women wen: less likely
o b Pmp:l:ilmd n'ltipldnl:t mesdications mu'an'nd oy M.
Other studies found that gender difference exits in the
Fﬁdhdaﬂhﬂmhrnﬂdiﬂﬁm&hm et [31]
but in the present cohort the women tended & be slighthy
older and we wen: unable to contmol for ‘over-the-counter”
antiplatelet medication purchemes. A sysematic review
demoretrated a low Pmp:l:ipl:'ln'l of a:rrl:'gh'l:ht ]il:u'd-
lowering and BP medications in women diagnosed with
VD ar at }:@1 CVD nsk mu'an'Hl o men ['I-l].AJ'ld:]tr
observational study found differences in medication pre-
seription vared langely due to age groups, when younger
women were less likely and older women were mone likely
tov be prescribed the mcommended medications than their
maale coumterparts [151

Owr study hag a number of Emitations. Although anly 50
Prlna:}r Care Pmch'::; were recruibed for the QUE_ d.ud:.r,
there was a good mprsentation of both urban and ruml

practices from four out of the eight Australian states and
territories with lange population density. Also, the sudy
PnPuht'ln1 wak limited to :q'uhr attercdees, and hemce P
tients atending sporadically or less frequently may not be
mpm:n‘ln‘l. VD was defined an:mﬂ:nsinﬂt mdrnsnfﬂ-
gereral practice software that ncluded a wide mange of
comcitions: :'ndud:'l'ls all }lj.rPu.'h:lm [Data wen: i‘lqﬂ'ldm't
on reconding in general practice software and did not inchade
m'lpm'ljul a:rrl:'Thhhh {zs._ a?:ir.'n Pu:]‘nnd from -
permarkets) Alsg we wers unable to analyse any gender-
specific bleading rick factors associsted with presoription of
aspirin & these data were not meconded in the GF
Another limitation was the mability to specfically identify
comtramdication 1o all medicabons from the de-identified
data set. Although our gudy population had 2 docu-
e ilia@'lnw'.:n‘ OV, # west mot Pmbk h:l:l'ldmdua“!.r
amzss whether the we of COMFP items was specifically for
OV m.'nﬂtrm—ﬂush'ls chromie condiions. However, it &
ideal for patients with CVD to meceive these a5 they help to
coondina te multidisciplinary mansgement and facilite anmual
health checks [5]. The quality of the mcorded medical man-
agement data would vary between practices and the GPs
urh:l.'.'ns data imbo the sodtwane In Paﬂ:imh:l; :E?:Iz thes
evidenoe of their mile and effectivenes, the mvvolvement of
mental health and anar}rampra:h::mmnprd.rﬂuls
mental health ssessment and intervention was not
s red [32.33].

Conclusion

Ini gar cohaort of patients with CVD, mone women than men
meehrad COMPe and mental health trestment comesultstions
im Avsttra an Pr.inar}.rmm Pmd:i:z;. Wioamen wens hs]:ikz]].r
ey e v presseription of antiplatelet medication, but gender
ili.p:u?n'lciﬂtum not found 'H'-Pmpu:iptim of BF and
lipid-lowering medica tions. (hverall, the mceipt of subsidised
health services and s‘uii:H:'lt-:'l'ld:iﬂhd medications was
suboptimal for both women and men. Incressing our un-
derstanding of the utilsation of e currently available ben-
efits and services for people lving with CVD could inform
oppartunities for sysemdevel improvements that may ako
imfhae e ouboomes.

Conflicts of Interest
i

Funding Sources

Funding for this study was provided by a Mational Health
and Medical Reseanch Council (MHMRC) Partrenchip Project
Grant (APF1140807). The funding body was not invalved in
ths h@n of the :ha‘l}r, collecton, a:rn]}.rs'.ﬂ amd :l'lh:l.'PrEh-
tion of data; orin writing the mamscript. Additional in-kind
and cash !‘ll]_:Tﬂ-'t from the fn.ﬂnl.ll'hx Paﬂ:tr l:up:rmtnum,
Amgen  (cash  suppont), Auvstin Health, Australian

51



Gender Comparison of Health Services and Medications for Patients with CVD

1523

Cardiovascular Health and Rehabilitation Association,
Augralisn Commission on Sakety and Cuality in Health
Care, Australian Primary Health Care Numes Association,
Brisbane South PHN, Fairfield General Practice Unit, Heart
Care, National Heart Foundation of Australia, Nepean Bhae
Mountaing FHN (cash support), Royal Australian College of
General Pracitionens, Smofiaventis, Austmbia (csh sup-
port), South Western Sydney FHN, The George Institute for
(dobal Health fcath support) and University of Melbourne.

IR & suppored by a NHMRC Camer Development
Fellowship (AFP1143538). KH & supported by the National
Heart Foundation of Awstmlia Postdoctoral Fellowship
QE138). MW & supported by the NHMRC grants (1080206
and 11499%7). CME & supported by a NHMRC Frincipal
Research Fellbwship (APF1136372). TL & funded by a
MHMRC Eady Camer Fellowship (APF110230). ERA is
supported by a Natiomal Heart Foundation Austmlia post-
doctoral fellowship (101884). CEC's smlary is funded by a
Career Fellowship level 2 co-hmded by the
NHMEC and National Heart Foundation Future Leader
Award (APPIIGMT), which supports (OSFTE for trial
e etings.

Acknowled gements

The authons acknowledge the support of all the PHN and
primary care practice staff who continue to support the
QUEL progect. Ao, Pen OS5 for providing the services and
eHealth data plathorm for the study; and the Improvement
Foundation for their continuous support in the delivery of
the mllaborative and other study parnens including: Inals
Primary Care, Fairfield Hospital General Practice Unit,
Augtralian Primary Health Care Murses Assodation, Royal
Augtralian College of General Practitioners, Australian
Commission on Safety and Cality in Health Care, Heart
Suppest Austmbia Ltd, Awstin Health, Australian Cardic-
vacular Health and Rehabilitsbon Association, MNational
Heart Foundation, Sanofi, and Amgen. In add ition, we thank
Dr Tim Tae for ssisting in the coding of data and Caroline
W and Kane Williams of the University of Sydney for their
antrbutions to maeach mansgement and legal arange-
menits respectively.

References

] Mcheks M, Petgacen K, Hiarbsart |, Ao L, Allenclar 5 A ueabnalian hea s
dipes dafaicn N5 Natona Heua Foundaon of Austnalia W
Eniarrne. JO0E

B Magionad Vasculer Thess Pevesdon Allance Cuidefiee bor e
En i e of e cael ovasculer s i Matona] Vsular
Diissss Provesdion Alliancs NI

[B] T Hiart M, Dtraces |, Vienca srgsbeert T Thee invbrigguiing, relis scrobip ba
e coronary fead disawe and oendl dieerders Dhakgpues Chin
T meaci. 200 SN 3 140

M| Pl W], Liwi M Shhasepdom V, Fuller | Pémad cee pre
wanben of the cerdiovascilar beallh o hor peeple wilh s
ekl Mbwscess: The adephand @0 @w foom. Accd | Ges Prach
INEATIT A48

5] Dhupoa sheruiret o Hisadhh, Do Thiwsa s Wa (s
Pimasy Cara or — GP sarvics 24 Canbama, ACT, Asstrakia:
ot B2 Apei T0]. Avaable fromc s/ wowwd ot g/

{ i greisilisbinng, sl (x| mbraparisnary

e

[E] Parlk of A dia Wl a quick geide Canberm, ACT,
A st B, fupclatd 12 July 2006 Avaidable from bt i g g
At _Farliasras oo Pa fhia srwrvba ry_Th prarter vt P s ary_Like
ary i g el 6T bk ik Macticn re.

] Do ot ool Ha b, NasSoonal peiena oy beabih cane strae i framsmnork
Py bealih cam in Audisbe Aocstralia’s beabh s oumber M.
Catalge mimber ALS 178, Casbers, ACT, Ausrabia: Asssralian
Tematirke of Hisaldh and Wellare 2001

B A B G Th of Hidih and Ageg GF Masdal
I-iu‘nuumluu Py Asded O, Cas
burra, ACT, Acstrali b 2001 fupdated 37 Mowesber 200T]

Availabla Faae Btz | o] urab e fisrse fon i pubdiding,
ol et 4RSI SATIF 19 AC0C AZS THROON BUFCB4, .04 Rl Pl
B b e sl g

9] Duga steri of Hinabih Tha Pl s acuss el Boswafits Sclusva. Casbars,
ACT, ArdmBe Al B Fitpa )/ whecw_ o g e e

|i}] Hammar GB, Rula EY, Walls A, Cobsrley C, Pogse B, Laslkin S lmgact of a
e s gpersed program om b ad misirn and -
bR i an Acdrdan pepe lion wiih beert dissss or ek
Pieput | Husiih Mg, 20051 6210530

1] Wesnliwad T, Asbwordh M, Boudbend M, Callasl T Hodopd M,
Schofild P, et al Carchiorvascubar G e et amceng pa ety with
v el e o dats Babage shidy Bebwass ey afd -
andary cane. Br | Gan Prac. MEE6 S TS 1L

1'2] Beartadis KIY, Asari R, Hediro LL Callahan E] Rebdin JA- Gander i
Haracin i iR i e of bealh care services. | Fasm Pract 2000 Rl
IAmaa.

18] Hyun K, Recliomn |, Pasal A, Puiris I, Brisger T Sullian T, o ol Gender

Ermrualitey i cardionecu b ridk Sator assvcareend and frura st @0
pamary healihcere Heaa N ITABTRE-4

M) Thas M, Weodwas] M Vaasdjs 1 Milks ER, Kligstsn- Crobaraech K,
Hyiin K, ot al Se diffahancen i caseliona s lar sadicion phasciip Bon
i primary cahe a syslines evees and mede-asulyai | A Heas
Agee. NNFelLO

IE]C-I:-H BT Kim O Plryaic LG LR i

ki i wearvaa, Weatonares Pl Bagssa 2013 HI &

|15] Rediesn | Hafic N, Hyun K, Kaight A, Hesge C, Ohow CK, & al
Dlakty imgeronsained in primady caos fo preved hoopitala Sor and
i prenve Efectvenes and aficency of cas for peogple Living with
cofanusy et dbwaw (DUELE prodecs]l b o Momodh cdisder
randomisd condrolled #rial @0 prirasgy care BMC Fam Prac.
20 MRS

1] PENCS. Asaifldle o B /s g con /.

8] Ansbralian Ttk of Healih end Wellers Madicines for cardiovascular
i Cat o, TV 80, Canbarra, ACT, Aucssla 20T

| 193] Dhegoa stovwardt of Humalib, MBS Olinw - Macdicers barafits Shwchile. Cas-
Basra, ACT, Asistrala; |updated | Agrll 0] Awailla bl oo S F
e Pl e a i Fintxacenilim [ prlabon g fod St
Hucerr.

120] Bewland | Twar K Corseral practios and @ o sagesmsd of chronic
concit i w0 aow? Al Fam Physicen J0SH1-0:-E

[ 2] Tl THF, Caarar R, Rasikinn B, Boryelan A, B HL ot o civamusiss of a
el pocios chronie disscs managieed plan for conruary e
s in Acigmba A Healih Rev. 200 33401633

1 22] Waaks BML Mawting e challerge of dhronic il in perenl] prasice
Ml | At 200 TR 5E04T 8

18] Walsary H, Bars ML, Cadnine El, Hasris Renas BF, Hasria E, Hards MF.
Trcmning e of geowral geractics S g and bam cahe g
ek over B @6 Mew Soudh Walss, Acsiralia Aasd | Priem Hisa b
2RISR EA-TE

[ 28] Tuswr LR, Posrcs O, Brijouth B, Bressing 1 Leowiian |, Swaner M, atal
Georsral praciice ulsson of Medice s et Scheadu b faim o aup-
pront e care of alder pa St Rndings fnoem e REDIRBCT whud ¢ Aast |
Pam Haaléh 10152401 58,

1 5] Radiarn | Hyiin K, Adkea B, Chow O, Brilfa T, Patel B, o ol Uil gon of
Mt re-fui sl ok i fior pecple with cardionisacular dimsai. A |
Paen Haalih 20 TIN5481-5

|25] Asrast DB, Blurssdhal RS At MA, Burder AR, Goldsres 7TF,
Hahn B, o al B8 ADC/AHA guiddine cn B plmary provenson of
cardiorviscular s a report of e Amsricen Collepe of Candiology

52



N Mafls of ol

Arwtcan FHeart awocstion Tedk Foros oo Clnieal Pacsior Gasdelios.
) Ass Culll Candid MNR7§100 7720

R Avvowy ON A glwaal T, Kdly AM Olune DT, Clise I, Allen BV ot &
Camtobonm b O o ar g o y oy D% M T
At 006 Apw ITTME SUPFLS¥EIS

PR MDondd | Comming | Harte MF, Powsll Devies G Borsw P Sy
S e et S of comrge e e praney See M
o Rawod Cotn b Promary Hesdh Cam and Tauny Swal o
Pubdie Ft M0 0 ond Commevinnit y Medicwm, UNEW 2006

P9 Holder I, Wilieers D, Peteson E Seth |, Soulihem PA. Ching 1,
o al Uptsie of Medcan chrome dises mauganed Soentis &
ady o mekes proides’ perspecives. Asst Pasm Phy

P8 Katon WL Lin SH, Vs Koefl M, Cinchancrweshi P, Lodoun 5], Young 8
wt al Collds for p Sy =d Suunt B
N Togl ) Med DOMICNHIM 2

PI] Eovperen © Veartps L Mage TM, Spaeteg W, ves T L
Hurongs RMC. @t ol Furnisting gende Sl erercm ond stmueing sage
ddbemncm n casliovecder drag sw O prevessions and taasmwent
of cmnay bt dsesw, 19982000 Bur Hae | D144
IWe s

P Mt T, Ml 5, . Mt T, N -
rverdins St mrweviel heeli in prieery cee o spemate v of

oy 1, Mt § A L

®iaaneTA

Sharate ride b Nasrmm o0 A etalinn Cocmndl Tracien 10IA

53



CHAPTER THREE

Effectiveness of quality improvement interventions in improving
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PREFACE TO THE CHAPTER

Chapter Two identified an overall underutilisation of government-funded chronic disease
management plans and prescription of guideline-recommended medications in patients with
CVD. It also found disparities between men and women in receiving these services and that
better use of existing services could improve ongoing management of CVD. As a result,
healthcare settings are implementing new, innovative and multi-dimensional quality
improvement strategies to ensure improved use of these services, thereby improving the
management of all patients with CVD. Chapter Three presents’ findings from a systematic
review with meta-analyses to understand the effectiveness of various quality improvement
interventions used across all healthcare settings for improving management of CVD. This
chapter addresses Aim Two of the Thesis where information will be useful in understanding
what strategies are effective. This systematic review titled “Effectiveness of Quality
Improvement interventions in improving cardiovascular disease-related outcomes: A
systematic review and meta-analysis” has been submitted to the BMC Primary Care journal
for publication. All supplementary materials used are included after references of this

chapter.
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ABSTRACT

Objectives To systematically assess the effectiveness of quality improvement (QI)
interventions in improving cardiovascular disease (CVD) related outcomes.

Design Systematic review and meta-analysis.

Data sources Medline, Embase, PsycINFO, CENTRAL, CINAHL, and Scopus (from
inception to 27 June 2022).

Methods Studies were included if they were randomised trials, included people with CVD,
implemented a QI intervention focused on improving CVD care, and measured at least one of
the following outcomes: prescribed guideline-recommended CVD medications, risk factors,
and clinical events. Databases were systematically searched for randomised and cluster-
randomised controlled trials and two authors independently screened articles and extracted
data from eligible studies. A random-effects model was used to estimate the pooled effects.
Results Thirteen studies were included with 430,132 people with CVD, with 73% male and a
pooled mean age (standard deviation) of 67.2 (11.4). The review identified several QI
strategies commonly being used, including feedback reports, decision support tools,
healthcare providers’ training, practice support and site visits to improve care provided to
patients with CVD. Meta-analysis demonstrated that, compared with usual care, QI
interventions significantly reduced the rate of major cardiovascular events (MACE) (OR:
0.84, 95% ClI: 0.72, 0.98) and total mortality (OR: 0.88, 95% CI: 0.78, 0.99). There was no
significant improvement in the prescription of guideline-recommended medications, including
antiplatelets (OR: 1.24, 95% ClI: 0.92, 1.67) and lipid-lowering (OR: 1.27, 95% CI: 0.95,
1.70), angiotensin-converting enzyme inhibitors or angiotensin receptor blockers (OR: 1.17,
95% CI: 0.91, 1.51), beta-blockers (OR: 1.27, 95% CI:0.94, 1.73), and smoking cessation

advice (OR: 1.30, 95% CI: 0.75, 2.27) as a result of QI interventions.
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Conclusion QI interventions have the potential to improve the management of CVD in
primary care when implemented effectively. Further studies are required to fully evaluate the
effectiveness of QI interventions using a variety of QI strategies in healthcare.

Systematic Review Registration: PROSPERO registration number: CRD42016047604.
Keywords: Quality improvement, primary care, cardiovascular health, secondary prevention,

cardiovascular disease.

INTRODUCTION

Cardiovascular disease (CVD) remains one of the leading causes of death and disease burden
globally.™™ To reduce the burden, healthcare facilities globally have been increasingly
adopting new, innovative strategies targeted to improve secondary prevention of CVD.
Secondary prevention strategies include but are not limited to screening, diagnosis, increased
adherence to guideline-recommended medications, risk factor assessment and management,
among others.>3 Evidence from previous research found that increased adherence to
guideline-recommended medications was associated with an 8% reduction in CVD events and
a 12% reduction in all-cause mortality in people with coronary arterial disease.*
Furthermore, previous research also found that effective management of risk factors not only
slows the onset of CVD but also mitigate the risk of disease progression and related events

and deaths.[>®!

Moreover, the integration of electronic health records in healthcare settings enables healthcare
providers to seamlessly record, analyse and extract data to help facilitate accelerated decision-
making and treatment processes.!”® Therefore, healthcare providers can monitor patient more
efficiently and potentially improve patient outcomes with the support of electronic health

records. However, the use of electronic health records faces several challenges, including,
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limitations in data sharing!®, suggesting the need for improving its efficiency across all
healthcare settings.['% As healthcare continues to evolve, the performance of healthcare
systems in ensuring patient safety, improving efficiency, and addressing patient needs is often
suboptimal.*] Consequently, healthcare facilities are increasingly adopting QI strategies
driven by data to enhance clinical outcomes. These strategies provide a systematic and
coordinated effort leading to meaningful changes that not only improve health outcomes but
also enhance organisational performance.[*? Therefore, more robust evaluation of such
interventions in needed to fully evaluate their effectiveness in improving care of chronic

diseases, including CVD.

While several studies have already demonstrated the effect of QI interventions in improving
health and service-related outcomes across various healthcare conditionst*3!4l, persistent
limitations contribute to a lack of robustness in the results. A systematic review evaluating a
variety of trial designs found that low-quality methodologies and variations in the
interventions have impacted the efficacy of QI collaboratives.[*® Furthermore, when
evaluating the effect of QI interventions on CVD outcomes, several studies demonstrated
mixed findings.[*81"] Therefore, this systematic review and meta-analysis aimed to examine
the effect of QI interventions on prescription of guideline-recommended CVVD medications,
risk factor management and clinical events on improving CVD management across different

healthcare settings.

METHODS
The review and meta-analysis were conducted and reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-analysis guidelines (Supplementary

material 1).[®1% The review was registered in PROSPERO (CRD42016047604).
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Data sources and search strategy

Six databases were systematically searched: Medline, Embase, and PsycINFO via OvidSP,
Cochrane Central Registry of Controlled Trials, CINAHL, and Scopus from inception to 27"
June 2022. A combination of search terms including ‘CVD’, ‘CVD risk factors’ ‘medications’
and ‘quality improvement’ were used to search the databases. Schouten and colleagues' search
process was used as reference for QI search terms and supplemented it with additional terms
to encompass a broader range of QI methods.!** The full electronic search strategy for each
database is available in Supplementary material 2. Manual searches of the reference lists of all

previous and relevant studies were also conducted.

Study inclusion and exclusion criteria

Studies were included that met all of the following criteria according to PICOS (Patient,
Intervention, Comparison, Outcome, Settings) framework: (1) randomised controlled trials
(RCTs) or cluster-randomised controlled trials (cRCTSs); (2) included people with CVD; (3)
implemented a quality improvement intervention focused on improving CVD care; and (4)
measured at least one of the following outcomes: (i) prescribed guideline-recommended CVD
medications (ii) CVD risk factors or (ii) clinical events. Studies were excluded if they were

conference abstracts, reports, reviews, letters, and editorials.

Study selection

Search results were exported to Endnote X9 reference management software program.
Following duplicate removal, two researchers (NH and QT) independently screened and
excluded the articles by reviewing the titles and abstracts against inclusion and exclusion

criteria. The remaining studies underwent full-text review and were assessed according to the
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inclusion and exclusion criteria by NH and QT. References from retrieved articles were
manually searched for potentially eligible papers. Any discrepancies were resolved through

discussion with a third researcher (KH).

Data extraction

Data extraction was performed independently by two assessors (NH and QT) using a
electronic data extraction table based on the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) guidelines.*® Data extraction included (i) study and
participants characteristics; (ii) intervention and follow-up durations; (iii) intervention and
usual care group details; (iv) outcomes; and (v) Cochrane Risk of Bias measures. Any
disagreements were solved through consultation with a third researcher (KH). Data were

randomly checked for accuracy by a fourth researcher to reduce errors.

Risk of Bias

Risk of bias of each included study was assessed independently by two reviewers (NH and
QT) using the Cochrane risk of bias tool.?%l The assessment included the following four
domains: (i) random sequence generation; (ii) allocation concealment; (iii) incomplete
outcome data; and (iv) selective outcome reporting. Blinding of participants and personnel
and outcome assessment was not included in the assessment due to the challenge of blinding

in QI interventions.

Outcomes
The outcomes were guideline-recommended CVD medication prescriptions, risk factors
management and clinical events. More specifically, guideline-recommended medications

were prescription of antiplatelet therapy, lipid-lowering medications, angiotensin-converting
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enzyme inhibitors (ACEi) or angiotensin receptor blockers (ARB) and beta-blockers.>? The
outcomes for risk factor management were proportions of adequate control of blood pressure
(BP) (i.e. systolic blood pressure [SBP]: <140 mm hg or SBP/ diastolic blood pressure [DBP]:
<140/<90 mm hg)?1-?2): adequate control of cholesterol (i.e. total cholesterol: <5 mmol/I or
LDL-C: <2.5 mmol/)?%1: and smoking cessation advice (i.e. counselling, advice or support
for cessation) among smokers.[?*241 The clinical events assessed were major cardiovascular
events (MACE), defined as cardiovascular deaths, strokes, reinfarctions or major bleeding, %

and all-cause mortality.

Statistical analysis

Overall mean age and corresponding standard deviation (SD) and number and percentage of
male patients were pooled where data were available. All outcomes of interest were
categorical in distribution. Where three or more studies measured the same outcome, they
were pooled using a random effects meta-analysis. All outcomes of interest were categorical
in distribution. For meta-analysis, the majority of the studies reported the effect size as odds
ratio (OR) and 95% confidence interval (Cl), therefore the pooled effect size was also
reported as odds ratio. Where studies reported hazard ratios or only the number of events per
arm, the ORs were estimated. Consistency of the results across the included studies was
assessed by forest plots and the statistical heterogeneity between studies was assessed using

tau?, the 12 statistic and y? test.

The majority of included studies presented outcomes at patient level, however, three studies
presented results at the cluster level. The cluster-level outcomes were excluded from the
meta-analysis but the results were described in text. Also, studies with missing information or

different outcome measures were included in the systematic review through narrative
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synthesis. A subgroup analysis based on the settings (hospital vs GP or outpatient clinics) was
performed. Sensitivity analysis was performed excluding the studies with high risk of bias to
assess the robustness of the intervention effect. Publication bias was assessed by visual
inspection of funnel plots and Egger’s test for each pooled outcome. Meta-analyses were

performed using the Comprehensive Meta Analysis (CMA) version 4.0 software. 2]

Public and patient involvement

Public and patient involvement was not reported in any of the included studies. This research
Is supported, in kind, by the QUEL partnership project. Stakeholders from the QUEL
partnership project, along with clinicians provided guidance in the study design, development,

outcome measures and other aspects of the review.

RESULTS

Study Selection

The PRISMA flowchart for study selection is presented in Figure 1. A total of 2,661 studies
were initially identified through electronic database searches and thirty-two studies through
grey literature searches. After excluding duplicates, a total of 1,879 titles and abstracts were
screened. After screening of titles and abstracts, a total of 285 potentially relevant articles
were retained for full-text screening. After full-text assessment, 13 eligible studies were

eligible for the systematic review and meta-analysis (Table S1 in Supplementary material 3).

64



Identification of studies via databases and registers

Identification

Records identified from:

Databases (n = 2661)
Grey literature searches (n = 32)

Screening

|

Records screened
(n =1879)

A 4

Records removed before screening:

Duplicate records removed
(n=814)

\ 4

Reports sought for retrieval
(n=285)

A 4

Reports assessed for eligibility
(n=271)

\4

Records excluded
(n =1594)

Reports not retrieved
(n=14)

Included

Studies included in review (n = 13)

Study included in meta-analyses
¢ Antiplatelet medication (n = 6)
e Lipid-lowering medication (n =

11)
e Smoking or tobacco cessation
advice (n =4)

¢ ACEi or ARB (n=5)
¢ Beta blocker (n =5)
¢ MACE (n=3)

e Total death (n = 3)

Reports excluded based on full-text:
(n=258)

Wrong study design (n = 207)
Wrong intervention (n = 3)
Outcome not relevant (n = 3)
Conference abstract (n = 21)

Study protocol/Clinical Trial
Registration (n = 17)

Multiple intervention groups (n = 6)
Not enough information (n = 1)

cardiovascular events

Figure 1. The PRISMA flow diagram of study selection. ACEi - Angiotensin-converting
enzyme inhibitor, ARB - Angiotensin receptor blockers, MACE - Major adverse
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Study characteristics

Characteristics of the 13 included studies are summarised in Table 1. The studies were
published between 2003 and 2021 and were conducted across 12 countries including United
States (n=3)1?"2°1, European countries including United Kingdom (n=6)1%-%1, China
(n=2)%371 Brazil (n=1)1*¥, and India (n=1).1*" Nine studies were conducted in high-income
countries?’-%1, three in upper-middle-income countriest®-*% and one in lower-middle-income
country.B®¥ Six studies were conducted in hospitals[?8-30:36.37.3% and seven in GP or outpatient
clinics.[?731-35381 One study did not report the number of patients recruited. Overall, 430,132
(26,677 from GP or outpatient clinics and 403,455 from hospitals) patients were enrolled with
a pooled mean age (pooled SD) of 67.2 (11.4) and 73% of the participants were male. Nine
studies were CRCTs[?8-31:33.34.36-38] three were RCTs?":32%1 and one was step-wedged
cRCT.B Eleven studies reported outcomes at individual patient levelt?:28.30.32-3% gnd two

studies reported the outcomes at cluster level.[2931

The median number of participating hospitals was 48 (1QI: 39, 61). Hospital-based QI
interventions targeted a wide variety of populations with CVD. The median number of
participating clinics was 45 (1QI: 37, 154). Clinic-based QI interventions, in addition to the
hospital-based population, included all adult patients, CVD risk factors, heart failure,
Atherosclerotic Vascular Disease and peripheral arterial disease. The studies focused on
improving adherence to evidence-based guidelines for secondary management of CVD,
prescription of guideline-recommended CVD medications, clinical decision making, risk

factor management and CVD-related performance measures.
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Table 1: Characteristics of included studies

Study No of GP
population practicesor | Mean .
A\l;g;(;r’ Country Setting g;;di/] (N; Hospitals, N; |  Age I\(/(I;I)e Outcomergillieevvz;nt to this
g intervention | intervention (SD) )
n: control n) | n: control n
Flf?rllCE, ACS patient Prescription of
aly, patients ACEi
Flzaggir, Poland, Hospitals | cRCT (2403; 38; 19:19 (ig'é) ((?98 %;) Beta-blocker
Spain and 819:587) ' ' Clopidogrel
UK Statins
Risk factors I .
- GPor Prescription of aspirin and
Frijling, | Netherland outpatient | cRCT and H',: 124; 62:62 NR NR sublingual nitrate
2003 3 clinics (5229; rescriptions
2653:2567) prescrip
TIA or
GPor ischemic Prescription of
ggi;y’ Sweden | outpatient | RCT stroke 207; 104:103 (S.é) (65393) Antiplatelets
’ clinics (12,766; ' ' Statins
6408:6358)
P Prescription of
or 3 ACEi.
(258(];; USA outpatient | RCT 705,C 4|_2|2'282 184, 97:87 568(120 ?74 ?6 Beta-blockers
clinics ( ’ ) ) ) (77.0) HMG-CoA reductase
inhibitors,
Steppe Prescription of
Huffman d- | AMI Patients ACEI or ARB
. . . 60.6 16,183 Aspirin
, India Hospitals | wedge | (22,557;10,066 63 (12.0) | (71.7) Beta-blockers
2018 d :11,308) ' ' Statin
cRCT
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Smoking cessation advice

MACE
Mortality
Ischemic BP control <140/90 for all
Johnston, . stroke o 73 1581 | patient
2010 USA Hospitals | cRCT (3361 12;6:6 (126) | (47.0)
1464.1897) Prescription of statin
Lowrie, GP or ASCVD . 68.3 | 2097 - .
2014 UK OUtIPaF'em cRCT (4039: \ 31; 16:15 12.1) | (51.9) Prescription of statins
Prescription of
ACEi or ARB
Antiplatelets
Beta-blockers
Statins
CAD,
Machline GPor Ischaemic 65.6 1029 Risk factors
-Carrion, Brazil outpatient | cRCT | stroke or PAD 42; 18:22 (10.6) (63.5) BP <140/90
2019 clinics (1619; ' ' kZD;(;nfh'seve'S <70 mg/dL at
726:893)
Smoking cessation advice
MACE
Total mortality
Prescription of
Aspirin or an alternative
Nouwens GPor CvD antiplatelet therapy
, Nethi”a”d outpatient | cRCT (1685: 45; 22:23 ﬁé) (%%43) Statin
2014 clinics 799:886) ' '

Systolic BP <140 mmHg.
LDL-C <2.5 mmol/l
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Smoking cessation advice
cRCT P . f
CABG rescription o
Qu, - - by : . 62.7 7599 ACE:i or ARB
2021 | O ORIl pouig | 9995 ] 952029 1 (gg) | (75.9) |- Betablockers
er 5653:435 ) Statins
Prescription of
Sonderga GPor IHD 379 ASA
X . Linid-loweri dicat
2a(;gé Denmark o%ﬁ?s;téint RCT (634: 350:284) 30; 15:15 NR (59.7) ipid-lowering medications
Smoking cessation advice
prevent Prescription of lipid-
ion of AlS lowering medication
Wang . . IHD in 3043
’ China Hospital (4800; 40; 20:20 NR
2018 general Py ’ (63.3) | MACE
oractic 2400:2400)
e All-cause mortality
willi Prescription of
1lams ACEls
, USA Hospitals | cRCT 3%?2?8 458; 224:234 NR 27715’3157 ASA,
2011 (361,328) (75.1) Beta-blockers
Lipid-lowering agents

ACEi - Angiotensin-converting enzyme inhibitors, ACS - Acute coronary syndrome, AlS - Acute ischemic stroke, AMI - Acute myocardial infarction, ARB
- Angiotensin receptor blockers, ASA - Acetylsalicylic acid, ASCVD - Atherosclerotic vascular disease, BP - Blood pressure, CABG - Coronary artery
bypass graft, CAD - Coronary arterial disease, CHD - Coronary heart disease, cCRCT - cluster-randomised controlled trial, CVD - Cardiovascular disease, HF
- Heart failure, IHD - Ischemic heart disease, LDL-C - Low-density lipoprotein cholesterol, MACE - Major adverse cardiovascular event, PAD - Peripheral
arterial disease, RCT - Randomised controlled trial, TIA - Transient ischemic attack,




QI interventions

All 13 studies implemented complex, multicomponent QI interventions and used a
combination of strategies to improve CVD management (Data supplement 3). The median
duration of the intervention was 13.5 months (IQI: 12, 20.5). The most commonly used QI
strategy was feedback reports provided to participating healthcare providers, which were used
in 92% (n=12) of the studies.[?7-2%31-3%1 Among the 12 studies using feedback reports; seven
studies compared their performance with other sites in the intervention arm or against
regional and national level data.[272932343537.3 Apother commonly implemented QI strategy
was the use of different decision support tools by the healthcare facilities including care
reminder, treatment protocols, checklists, clinical guidelines and recommendations, pocket

cards, standardised admission, and discharge orders (69%, n=9).[27-29.32,35-39]

Additional QI strategies included practice support or facilitation in 46% (n=6).[283-34371 Q|
workshops, seminars or webinars for healthcare providers was used in 38% (n=5) of the
studies!?3:30:36-381 yse of physicians as local champions or quality coordinators in 46% (n=6)[¢-
30.36-38]  establishment of QI teams in 38% (n=5)[?83036:37.3% and site visits in 30%
(n=4)B3L.33.3538] of the studies. Digital platforms such as online portals and online text
messaging platforms were used by 30% (n=4)E03236371 gnd Plan-Do-Study-Act cycles were
used by 15% (n=2) of the included studies.**%¥ Two studies (15%) used regular team
meetingst®3% one study awarded certificates to GPs for six hours of accredited training!,
while another provided certificates to participating sitest®! for their participation in the QI
intervention. To ensure effective implementation of interventions, six studies (46%) provided

training for team members prior to the study.[28303133:36.39]
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Risk of bias assessment

Figures 2 and 3 summarises the risk of bias assessment for included studies. Four out of 13
studies (31%) had an overall risk of bias judged as high.[?7323435] Six studies (46%) were at
low risk[?8:33:36-391 and another three (31%) were judged as unclear risk of bias.[?>3! Random
sequence generation and allocation concealment were described adequately in 12 (92%) and
11 (85%) studies, respectively. Eight studies (61%) were at low risk of attrition
bias.[28:29:31.33.36-39 Njine studies (69%) were at low risk of selective reporting as they reported

all expected outcomes in accordance with the protocol or trial registration,[27:28:30.33,34,36-39]

Publication bias
No significant publication bias was found from assessing funnel plots and Egger’s regression

test (Supplementary material 4).

Prescription of guideline-recommended medications

Eight studies (61.5%) measured the proportion of patients prescribed antiplatelet therapy and
six studies were included in the meta-analysis. The pooled analysis showed that the QI
intervention did not significantly improve the prescription of antiplatelet therapies compared
to usual care (OR: 1.24, [95% CI: 0.92, 1.67]) with substantial heterogeneity (Tau? = 0.087, I
=77.38%, p=0.001; Figure 4.1).[3032343538.3%] Three studies had high risk of bias and a
sensitivity analysis was performed on the remaining three studies.[3234%1 The sensitivity
analysis also showed non-significant improvement in the prescription of antiplatelet therapy
(pooled OR: 1.46, [95% CI: 0.72, 2.95]) with substantial heterogeneity (Tau?=0.301,

12=82.09%, P =0.004; Figure 5.1).130:3839]
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Two studies were excluded from meta-analysis as they analysed cluster-level data. Frijling et
al. measured the prescription of aspirin and sub-lingual nitrate and found similar results to the
meta-analysis where the effect of the QI intervention on the outcome was not significant
(OR:1.44, [95% CI: 0.86, 2.41]; Figure 5). Williams et al. measured the difference between
the mean change in prescription adherence score between the intervention and usual care

groups was not significant (2.9% vs 4.2%, p=0.255).12°]

Twelve studies (92.3%) reported the proportion of patients prescribed lipid-lowering
medications and 11 studies were included in the meta-analysis. The pooled analysis showed
that the QI intervention did not improve the prescription of lipid-lowering medications
compared to usual care (OR: 1.27, [95% CI: 0.95, 1.70]) with substantial heterogeneity (Tau?
=0.174, 1°791.49%, p=0.000; Figure 4.2).127:28.30.323% Eoyr studies had high risk of
bias[?”3234351 and therefore the sensitivity analysis was performed on the remaining seven
studies. The sensitivity analysis showed significant improvement in the prescription of lipid-
lowering medications (OR: 1.63, [95% CI: 1.34, 2.00]) with relatively low heterogeneity
(Tau?=0.019, I2=28.43%, P=0.211; Figure 5.2).[28303336-3%1 Regylts found by Williams et al.
were not included in the meta-analysis as it analysed cluster-level data. Williams et al.
measured the difference between the mean change in prescription adherence score between
the intervention and usual care group and found that it was statistically significant (13.1% vs

15.7%; P=0.017).12°

Six studies (46.1%) reported the prescription of ACEi/ ARB, and five of them were included
in the meta-analysis. The pooled analysis showed that QI intervention did not improve the
prescription of ACEi/ARB compared to usual care (OR: 1.17, [95% CI: 0.91, 1.51]) with

moderate statistical heterogeneity (Tau? = 0.034, 12~ 43.34%, p=0.133; Figure 4.3).[27:30.36.38.39]
73



One study had high risk of bias?”], therefore the sensitivity analysis was performed on the
remaining four studies. However, the sensitivity analysis showed significant improvement in
the prescription (OR: 1.37, [95% CI: 1.08, 1.73]) with no heterogeneity (Tau? = 0.00,
12=10.00%, P =0.869; Figure 5.3).13%:36:38.3%T Wwjlliams et al. measured the difference between
the mean change in prescription adherence score between the intervention and usual care
groups at cluster level, therefore the results were excluded from the meta-analysis. However,
the study also reported a greater improvement in the intervention group compared to the

control (13.1% versus 6.4%; P<0.001).1?"]

Six studies (46.1%) reported the prescription of beta-blocker, and five of them were included
in the meta-analysis. The pooled analysis showed that QI intervention did not improve the
prescription of beta-blockers compared to usual care (OR: 1.27, [95% CI:0.94, 1.73]) with
substantial statistical heterogeneity (Tau? = 0.64, 12~ 70.68%, p=0.009; Figure 4.4),127:30.36.38,39]
One study had high risk of bias!?”, therefore the sensitivity analysis was performed on the
remaining four studies. Conversely, the sensitivity analysis showed significant improvement
in the prescription of beta-blocker (OR: 1.48, [95% CI: 1.31, 1.67]) with no heterogeneity
(Tau?=0.00, I =0.00%, P = 0.946; Figure 5.4).[30%:38:3% jlliams et al. measured the
difference between the mean change in prescription adherence score between the intervention
and usual care groups at cluster level and could not be included in the meta-analysis.

However, the study found significant improvement (12.2% versus 9.7%; P=0.032).12°]

Risk Factor Management
Three studies (23%) reported adequate control of BP. Meta-analysis was not performed for
this outcome as one of the three studies used a slightly different target for adequate BP control

of SBP < 14084 and other two studies used a combined target of SBP<140 and DBP<90.[?83¢
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Johnston et al. reported significant improvement in the BP control (OR: 1.27, [95% CI: 1.02,
1.57]) in intervention hospitals compared to control.[?8] One study, however, showed no
significant improvement in achieving adequate BP control in both groups (OR: 1.37, [95%
Cl: 0.87, 2.18]).%81 Another study found both the intervention and usual care group showed
reduction in the proportion of patient reaching the adequate blood pressure target, but the
reduction was more in the usual care group (10.7% vs 11.9%); resulting in a 1.2% between-

group change, however, the change was not significant.[*

Three studies (23%) reported the proportion of patients with adequate control of total or LDL
cholesterol. Adequate cholesterol control was measured differently in the three studies, hence
a meta-analysis was not performed for this outcome. Lowrie et al. measured the proportion of
patients achieving a total cholesterol target of <5 mmol/l and found that patients in the
intervention arm were more likely to achieve the cholesterol targets compared to the usual
care (OR:1.81, [95% CI: 1.63, 2.01]).5%1 The other two studies measured the proportion of
patients with an LDL cholesterol level below 2.5 mmol/l. One study found a higher
proportion of patients in the intervention group achieved the LDL cholesterol target compared
to the usual care group (76.4% vs. 71.6%). However, the improvement was not statistically
significant (OR: 1.23, [95% CI: 0.67, 2.26]).8 The other study found slight reduction in the
proportion of patient achieving cholesterol target in intervention compared to usual care group
(1.1% vs 1.0%); resulting in a 2.1% between-group change, however the change was not

significant.?4

Four studies (30.7%) reported the proportion of patients receiving cessation counselling and
all were included in the meta-analysis. The pooled analysis showed that there was no

difference in the proportion of cessation support or counselling received between intervention
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and usual care groups (OR: 1.30, [95% CI: 0.75, 2.27]) and found substantial heterogeneity
between studies (Tau? = 0.181, 127 66.22%, p=0.031; Figure 4.5).[34%538:31 Two studies had
high risk of bias and therefore the sensitivity analysis was performed on the remaining two
studies.**% The sensitivity analysis showed similar results (OR: 2.93, [95% CI: 0.30, 29.77])

with substantial heterogeneity (Tau?=2.431, I =87.22%, P = 0.005; Figure 5.5).[38%

Clinical events

Three studies (23%) reported MACE and all three studies were included in the meta-analysis.
The pooled analysis showed that QI intervention led to significant reduction in MACE
compared to usual care (OR: 0.84, [95% CI: 0.71, 0.98]) with moderate heterogeneity (Tau? =

0.008, 12= 40.76%, p=0.197; Figure 4.6).1573%

Three studies (23%) reported total mortality and all three studies were included in the meta-
analysis. The pooled analysis showed significant reduction in total mortality associated with
the intervention compared to usual care (OR: 0.88, [95% CI: 0.78, 0.99]) with moderate

heterogeneity (Tau? = 0.200, 12= 53.11%, p=0.094) (Figure 4.7).E7-%
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4.1 Antiplatelet therapy

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio  limit limit Z-Value p-Value

Flather. 2011 0.76 0.49 1.18 -1.22 0.22
Huffinan, 2018 1.65 115 237 271 0.01 E 2
Machline-carrion, 2019 3.13 1.29 7.60 2.52 0.01 bl
Geary, 2019 0.95 0.85 1.06 -0.91 0.36
Nouwens. 2014 1.00 0.77 1.29 -0.02 0.98
Sondegaard. 2006 2.54 1.21 5.32 2.47 0.01 ——
Pooled 1.24 0.92 1.67 1.43 0.15
Prediction Interval 1.24 0.49 3.12
0.01 0.1 1 10 100
Taw? =0.087, Chi2 =22.1, df =5 (p=0.001), I2=77.38%,
Test for overall random effect: Z =1.434, p=10.151 Favours Control Favours Intervention
4.2 Lipid-lowering medication
Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio  limit limit Z-Value p-Value
Flather, 2011 1.46 0.72 2.98 1.04 0.30
Goff, 2003 1.00 0.80 1.25 0.00 1.00
Huffman, 2018 1.42 1.05 1.93 2.24 0.02 Hl-
Machline-carrion. 2019 4.04 1.50  10.89 2.76 0.01 —i—
Qu. 2021 1.15 0.48 2.76 0.31 0.75
Geary, 2019 0.88 0.81 0.95 -3.14 0.00
Nouwens, 2014 0.63 0.42 0.94 -2.28 0.02 -
Sondegaard. 2006 1.59 1.00 2.53 1.96 0.05 -l
Johnston, 2010 1.26 0.70 2.28 0.76 0.45 i
Lowrie, 2014 1.87 1.65 2.12 9.61 0.00 .
Wang. 2018 1.35 0.67 2.73 0.84 0.40 ——
Pooled 1.27 0.95 1.70 1.64 0.10
Prediction Interval 1.27 0.47 3.46

Taw® =0.174, Chi? = 117.52. df =10 (p=0.000), I>= 91.49%, 0.01 0.1 1 10 100
Test for overall random effect: Z=1.641, p=0.101 .
Favours Control Favours Intervention

4.3 ACFEi or ARB
Study name Statistics for each study 0dds ratio and 95% CI

Odds Lower Upper

ratio limit limit Z-Value p-Value
Flather, 2011 1.29 0.76 2.18 0.95 0.34
Goff, 2003 0.88 0.68 1.13 -1.00 0.32
Huffman, 2018 1.45 1.03 2.04 2.13 0.03
Machline-carrion, 2019 1.44 0.88 2.36 1.45 0.15
Qu. 2021 1.02 0.46 2.27 0.05 0.96
Pooled 1.17 0.91 1.51 1.22 0.22
Prediction Interval 1.17 0.57 241

0.01 0.1 1 10 100

Tau? =0.034, Chi? = 7.060 df = 4 (p=0.133), 2 =43.34%,
Test for overall random effect: Z=1.221, p=0.222

Favours Control Favours Intervention




4.4 Beta-blocker

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper

ratio limit limit Z-Value p-Value
Flather, 2011 1.23 0.49 3.11 0.44 0.66
Goff, 2003 0.93 0.75 1.16 -0.65 0.51
Huffinan, 2018 148 130 168 599 0.0 [ ]
Machline-carrion, 2019 1.37 0.58 3.23 0.72 0.47
Qu, 2021 1.69 0.93 3.08 1.71 0.09
Pooled 1.27 0.94 1.73 1.57 0.12
Prediction Interval 1.27 0.50 3.27
0.01 0.1 1 10 100
Taw’ =0.064. Chi® = 13.645, df = 4 (p=0.009). I> = 70.68%,
Test for overall random effect: Z=1.567, p=0.117
Favours Control Favours Intervention

4.5 Smoking or tobacco cessation advice
Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio  limit limit Z-Value p-Value

Huffiman, 2018 1.06 0.80 1.40 0.41 0.68
Machline-carrion, 2019 11.24 220 5743 291 0.00
Nouwens, 2014 0.88 0.53 1.45 -0.51 0.61
Sondegaard, 2006 1.40 0.54 3.63 0.69 0.49
Pooled 1.30 0.75 2.27 0.94 0.35
Prediction Interval 1.30 0.14 11.73 I T T |
10 100

0.01 0.1 1

Tau? =0.181, Chi2 = 8.882, df= 3 (p=0.031), >~ 66.22%.

Test for overall random effect: Z =0.941, p=10.347
Favours Control Favours Intervention

4.6 MACE

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio  limit limit Z-Value p-Value

Huffman, 2018 0.92 0.81 1.04 -1.31 0.19
Machline-carrion, 2019 0.75 0.42 1.35 -0.96 0.34
Wang, 2018 0.75 0.62 0.90 -3.02 0.00 [ |
Pooled 0.84 0.71 0.98 -2.16 0.03
Prediction Interval 0.84 0.18 3.92
.01 0.1 1 10

Taw’ =0.008, Chi® =3.375. df= 2 (p=0.185). *= 40.76%. 0 100
Test for overall random effect: Z=-2.160. p=0.031
Favours Control Favours Intervention
4.7 Total mortality
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Huffinan, 2018 0.87 0.75 1.00 -1.90 0.06
Machline-carrion, 2019 1.20 0.63 2.29 0.57 0.57
Wang, 2018 0.86 0.68 1.09 -1.25 0.21
Pooled 0.88 0.78 0.99 -2.13 0.03
Prediction Interval
Tau? = 0.000, Chi® = 0.967. df =2 (p=0.617). 2= 0.00%, 0.01 0.1 1 10 100
Test for overall random effect: Z =-2.127, p= 0.033
Favours Control Favours Intervention

Figure 4: Meta-analysis of the effect of quality improvement intervention on medication
prescription, smoking cessation advice and clinical events. Cl: Confidence Interval,
ACEi: Angiotensin-converting enzyme inhibitor, ARB: Angiotensin receptor blockers,
MACE: Major adverse cardiovascular events
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5.1 Antiplatelet therapy

Study name Statistics for each study

Odds Lower Upper

Odds ratio and 95% CI

ratio  limit limit Z-Value p-Value
Flather, 2011 0.76 0.49 1.18 -1.22 0.22
Huffinan. 2018 165 115 237 271 001 B
Machline-carrion. 2019 3.13 1.20 7.60 2.52 0.01 e
Pooled 1.46 0.73 2.95 1.06 0.29
Prediction Interval 1.46 0.00 6007.48 1 1 T A
R " s 0.01 0.1 1 10 100
Tau* = 0.301, Chi* =11.16. df= 2 (p=0.004), I*= 82.09%.
Test for overall random effect: Z=1.063, p=0.288
Favours Control Favours Intervention
5.2 Lipid-lowering medication
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Flather, 2011 1.46 0.72 2.98 1.04 0.30 e
Huffan. 2018 142 105 193 2.24 0.02 -
Machline-carrion, 2019  4.04 1.50 10.89 2.76 0.01 ——t
Qu, 2021 1.15 0.48 2.76 0.31 0.75 I
Johnston. 2010 1.26 0.70 2.28 0.76 0.45
Lowrie, 2014 1.87 165 212 9.61 0.00 B
Wang, 2018 1.35 0.67 2.73 0.84 0.40 —r——
Pooled 163 134 199 4.84 0.00 $
Prediction Interval 1.63 1.05 2.53 —
Tau? =0.019, Chi? = 8.383, df = 6 (p=0.211), I*= 28.43%, 0.01 0.1 1 10 100
Test for overall random effect: Z =4.837. p=0.000
Favours Control Favours Intervention
5.3 ACEi or ARB
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio  limit limit Z-Value p-Value
Flather, 2011 1.29 0.76 2.18 0.95 0.34
Huffman, 2018 1.45 1.03 2.04 2.13 0.03
Machline-carrion. 2019 1.44 0.88 2.36 1.45 0.15
Qu, 2021 1.02 0.46 2.27 0.05 0.96
Pooled 137 108 174 261 001 ¢
Prediction Interval
Tau? =0.00, Chi® =0.717, df =3 (p=0.869), I = 0.00%, 0.01 0.1 1 10 100
Test for overall random effect: Z=2.612, p=0.009
Favours Control Favours Intervention
5.4 Beta-blocker
Study name Statistics for each study Odds ratio and 95% CI
Odds Lower Upper
ratio limit limit Z-Value p-Value
Flather. 2011 1.23 0.49 3.11 0.44 0.66 —
Huffian, 2018 148 130  1.68 599 0.00 B
Machline-carrion, 2019 1.37 0.58 3.23 0.72 0.47 ———
Qu, 2021 1.69 0.93 3.08 1.71 0.09 —
Pooled 1.48 1.31 1.67 6.26 0.00 .
Prediction Interval
Tau? = 0.00, Chi? = 0.373, df =3 (p=0.946). > = 0.00%, 0.01 0.1 1 10 100
Test for overall random effect: Z = 6.260. p=0.000
Favours Control Favours Intervention
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5.5 Smoking or tobacco cessation advice

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio  limit limit Z-Value p-Value

Huffiman, 2018 1.06 0.80 1.40 0.41 0.68
Machline-carrion, 2019 11.24 220 57.43 291 0.00
Pooled 2.99 0.30 29.77 0.94 0.35

Prediction Interval

Tau® =2.431, Chi? =7.826, df= 1 (p=0.003), I*= 87.22%. 0.01 0.1 1 10 100
Test for overall random effect: Z=0.936, p=0.350

Favours Control Favours Intervention

Figure. 5: Sensitivity analysis of the effect of quality improvement intervention on
medication prescription and smoking cessation advice excluding high risk of bias
studies. Cl: Confidence Interval, ACEi: Angiotensin-converting enzyme inhibitor, ARB:
Angiotensin receptor blockers.

Subgroup analysis

Subgroup analysis was performed to examine the effect of QI intervention in specific settings
(Table 2). There were significant improvements in the prescription of ACEi or ARB and beta-
blockers (p=0.000) in both hospitalst®¢*°l and GP or outpatient clinics??"-*1, with a slightly
stronger effect in the latter. Hospital studies showed a significant improvement in the
prescription of lipid-lowering medications (p=0.008)[?8:30.36.37.39 MACE (p=0.054)E72% and a
reduction in total mortality (p=0.033).E7° However, no significant effects were observed in
improving antiplatelet therapy (p=0.167), smoking cessation advice (p=0.513) in both

hospitalst>%! and GP or outpatient clinic settings.[32.3435:38

80



Table 2: Sub-group analysis of outcomes, based on clinical settings of the study

Hospital GP or outpatient clinics P Value
Outcome No of No of between
. R (95% CI . R % CI
studies OR (5% C), studies OR (95% C), groups
Antiplatelet
2 1.13 (0.53, 2.41) 4 1.29 (0.90, 1.86) 0.167
therapy
Lipid-lowering
o 5 1.37 (1.08, 1.72) 6 1.11 (0.72,1.72) 0.008
medication
ACEi or ARB 3 1.35(1.03, 1.77) 2 1.49 (1.17, 1.90) 0.000
Beta-blocker 3 1.48 (1.31, 1.68) 2 1.57 (1.15, 2.15) 0.000
Smoking
. . 1 1.06 (0.80, 1.39) 3 1.89 (0.59, 5.98) 0.513
cessation advice
MACE 2 0.84 (0.69, 1.02) 1 0.75 (0.41, 1.34), 0.054
Total mortality 2 0.86 (0.76, 0.98) 1 1.20 (0.63,2.29) | 0.033
OR - Odds ratio, ClI - Confidence interval, ACEi - Angiotensin-converting enzyme inhibitor, ARB -
Angiotensin receptor blockers, MACE - Major adverse cardiovascular events
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DISCUSSION

Principal findings

The current meta-analyses showed no significant improvement in the prescription of
guideline-recommended medications including antiplatelet therapy, lipid-lowering
medications, ACEi or ARB and beta-blockers and smoking cessation advice. However, there
was a significant reduction in MACE and total mortality in the meta-analysis. Adequate
control of BP and cholesterol yielded mixed results as a result of the intervention. However,
sensitivity analysis revealed significant improvement in prescription of lipid-lowering
medications, ACEi or ARB, beta-blockers which showed non-significant improvement in the
meta-analysis. Smoking cessation advice revealed similar findings in both meta-analysis and
sensitivity analysis with no improvement in the outcome. Additionally, subgroup analysis
found significant improvement in the prescription of ACEi or ARB and beta-blockers in both
hospitals and GP or outpatient clinics. Additionally, significant improvement was seen in the
prescription of lipid-lowering medications along with reduction in MACE and total mortality
in hospitals and there was no significant improvement in the prescription of antiplatelet

therapy and smoking cessation support in both settings.

Comparison with other studies

This systematic review and meta-analysis evaluated the effect of various QI interventions on
improving CVD-related outcomes. In contrast to findings from another systematic review
including both randomised and non-randomised trials, which indicated low to moderate
effectiveness of hospital based QI interventions for certain clinical outcomes including
discharge medications, MACE and mortality[*®], the current review, which included
randomised and cluster-randomised controlled trials focusing on both hospital and clinic

based QI interventions, found no significant improvement in the clinical outcomes except for
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reduction in MACE. Moreover, subgroup analysis found varied effectiveness of QI
intervention across the outcomes. The pre