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Abstract  
Objective: Coronary heart disease (CHD) is a primary cause of cardiovascular disease and 

a critical public health concern with increased burden on health care. Nurse-led clinics 

(NLCs) can potentially contribute in providing effective secondary prevention in patients with 

CHD. This review aims to determine effectiveness of NLCs in managing patients with CHD 

compared to usual care. Nurse-led clinics offer a healthcare service that is staffed and 

coordinated primarily by registered nurses, advanced practice nurses and/or nurse 

practitioners. They provide specialised healthcare, comprising assessment and evaluation, 

counselling, education, empowerment, treatment and/or case management for a range of 

health conditions, including CHD.  

Introduction: This review presents the best available evidence in relation to NLCs for 

patients with CHD by updating an existing systematic review (SR) published in 2010. There 

is a growing evidence base of clinical trials with novel care components in NLCs that have 

not yet been incorporated into any of the more recent reviews in this area, which are 

consequently now outdated and/or have addressed different patient populations. Hence, 

there is a clear need to update the existing SR.  

Inclusion criteria: Randomised controlled trials examining patients aged 18 years and 

above with existing or newly diagnosed CHD such as angina pectoris and myocardial 

infarction were included in the review. The intervention is NLCs for cardiac patients, whereas 

usual care may be managed by medical practitioners such as General Practitioners (GPs) or 

specialists and any other non-nursing healthcare professional. 

Methods: Databases of unpublished and published literature have been searched for the 

period January 2008 until February 2022. Methodological quality assessment, data extraction 

and synthesis were undertaken using the SR management tools available through the 

Joanna Briggs Institute (JBI-SUMARI) and Revman. Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) was used to assess the quality of 

evidence. 

Results: From 1390 records, 16 studies published between 2008 and 2022 were eligible for 

inclusion, in addition to the 13 studies from the previous review. Of the additional 16 studies, 
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five evaluated all-cause mortality, two investigated symptoms such as chest pain 

exacerbations, including those requiring medical treatment. Twelve trials measured changes 

in risk factors for cardiac patients, eight trials provided self-reported measurements of health 

behaviour, 6 studies investigated patients’ compliance to the treatment. Ten trials provided 

self-reported measurements of quality of life for cardiac patients. Nurse-led clinics may 

slightly reduce all-cause mortality among cardiac patients in comparison to usual care at the 

12 months follow-up (odds ratio (OR) of 0.78; 95% confidence interval (CI), 0.54-1.13, 

P=0.19). Attendance at NLCs may slightly reduce symptoms of chest pain in the long term 

(OR 0.81; 95% CI, 0.64-1.04; P=0.10). Mean systolic blood pressure (BP) in the medium 

term (6-11 months) was 10.96 mmHg lower in NLCs (95% CI -15.49, -6.43, P<0.00001). For 

diastolic BP in the medium term, the mean BP was 8.47 mmHg lower in NLCs (95% CI -

13.83, -3.12, P=0.002). There is little or no difference between NLCs and usual care in the 

likelihood of improving depression and anxiety. Patient satisfaction and utilisation of health 

service were not synthesised due to limited data. 

 

Conclusion: The evidence of this review suggests that NLCs may play a significant role in 

providing care to patients with CHD and may have similar or better effects on the prevention 

and treatment of CHD compared to usual care. The current analysis suggested a favourable 

effect of NLCs on mortality, chest pain, and some cardiac risk factors. However, 

transformations in health behaviours, compliance to medications and health-related quality 

of life were less evident. Nevertheless, NLCs should be considered for delivering care to 

patients with CHD and establishing specialised healthcare services in the community. 

Keywords: cardiac; coronary heart disease; myocardial infarction; nurse-led; clinics. 

Systematic review registration number: registration number in PROSPERO is 

CRD42020205270. 
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Chapter 1 Introduction 
 
1.1 Overview 

This thesis presents a full systematic review and meta-analysis on the ‘Effectiveness of 

nurse-led clinics for patients with coronary heart disease’, including the development of the 

protocol1 published in PROSPERO (Prospective Register of Systematic Reviews) that 

guided the conduct of the review. The JBI approach for evidence synthesis was used as a 

method, as this is an update to a previous review.2  

This updated review is important as it includes a large number of new studies, more than 

double compared to the original review, which allowed the inclusion of new outcomes such 

as mortality, and medication adherence. 

This review is an update of an existing SR published in 2010.2 Over time, new evidence has 

been generated, and therefore updating the previous review was undertaken to add value to 

the existing evidence.3 This updated SR has been conducted in accordance with the JBI 

methodology for SRs of evidence synthesis.4 There are a total of 29 publications included in 

this review, with 165 20 new studies comprising the period of 2008 to 2022 in addition to 13 

studies21 33 from the previous review from 2002 to 2008, highlighting a clear need for an 

updated review of new evidence. A methodological refinement to the previous review is the 

use of the Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) to assess the quality of evidence. A 'Summary of findings' table for the primary 

outcomes has been created using the GRADEPro tool.34 A meta-analysis was conducted 

where possible, and the results were presented as forest plots. 

1.2 Thesis Structure 

The first chapter of this thesis presents a brief background to the literature on coronary heart 

disease (CHD) and nurse-led clinics (NLCs). The methodological basis for conducting SR 

and the researcher’s experience in this area are also presented in chapter 1. The SR protocol 

is then provided in chapter 2 which outlines the rationale, hypothesis, and designed methods 

for conducting the review. Additionally, the research question and the aim of the review, the 

PICO (population, intervention, comparison and outcomes) model, inclusion and exclusion 

criteria, and the search strategy development are presented in Chapter 2. Since Chapter 2 
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is registered as a stand-alone publication in PROSPERO, it cannot be altered and therefore 

contains some repetition of information on the background to NLCs. The SR itself is 

presented in Chapter 3. The thesis concludes with Chapter 4, outlining a discussion of the 

results of the SR in relation to the Australian healthcare system and in terms of implications 

for practice and future research. 

1.3 Background  

Coronary heart disease is a complex and multifactorial disease of both the heart and blood 

vessels and includes angina pectoris, myocardial infarction (MI) and silent myocardial 

ischemia.35 Coronary heart disease is considered a major cause of mortality and loss of 

Disability Adjusted Life Years (DALY) worldwide.35,36 According to the Global Burden of 

Disease, 43% of all cardiovascular disease (CVD) deaths are associated with CHD.36 A great 

part of this burden impacts low and middle-income countries which account for almost 7 

million deaths and 129 million DALYs every year.36 For example, MI survivors are at great 

risk of recurrent infarction with an annual mortality rate five to six times higher than the 

population without CHD.36 The increase in mortality of CHD from the beginning of the 

twentieth century to 1960 was mainly caused by coronary atherosclerosis with subsequent 

CHD.35 The upsurge was closely related to the increase in the smoking rate, unhealthy 

lifestyle and diet changes. Furthermore, the ability to detect acute myocardial infarction after 

the invention of the electrocardiogram increased the acknowledgement and diagnosis of 

CHD.35  

Although the mortality for this condition has gradually declined over the last decades; it still 

causes about one-third of all deaths in people older than 35 years.35 With that, there are 

significant financial implications as CHD is considered to be the costliest disease. Its burden 

includes direct healthcare costs and non-health informal service costs,37 such as productivity 

loss, paid employment, and carer’s leave taken by the patients’ families. The economy bears 

the loss of productivity from the patients with CHD and family members providing care, while 

the government has to pay out incapacity welfare.37  

The rapid surge in chronic diseases in the twentieth century has directed the focus of 

healthcare services worldwide on activities to promote disease prevention and self-

management with a patient-centred approach.38 Accordingly, the ageing population living in 
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the community with chronic diseases has imposed greater demands on healthcare39 and 

necessitated the redesign and strengthening of primary care services and structures.40 One 

aspect of restructuring health care services has included the expansion and reinforcement 

of primary care with a focus on establishing long-standing relationships between the primary 

care providers and patients, formulating shared care plans and delivering advanced access 

to services and coordinated care as well as new ways of communication among the primary 

care team, patients and their families.40 The expansion of primary care inevitably stressed 

the physician workforce, and it readily became clear that physicians alone would not be 

sufficient as primary care providers to deliver the high demand of care.40 Therefore, the 

nursing practice also advanced in accordance with the dynamic requirements of patients, 

communities and healthcare institutions.39 Healthcare services also aim to keep the 

population out of hospitals in their communities, and NLCs established in the communities 

are ideally positioned to perform and act towards this aim.41     

Nurse-led clinics were initially introduced in the mid-1970s. They became vibrant health care 

innovations offering accessible, high-quality, patient-centred care that aims at providing 

patient satisfaction while yielding outcomes as good as and frequently better than the usual 

care delivered by doctors in conventional primary care settings.42 Nurse-led clinics originated 

in primary care and in 1978 were structured according to the World Health Organisation 

(WHO) into Primary Health Care models of service aiming to provide community-based, 

efficient, accessible, and affordable care.41 However, NLCs can specialise in a wide range of 

clinical conditions like diabetes, rheumatoid arthritis and asthma in both hospital outpatient 

settings and primary care.41 Evidence shows that NLCs have resulted in lower waiting time 

for patients, more time for the patient to provide comprehensive and holistic care, increased 

patient satisfaction, and providing patients with comprehensive education and guidance on 

disease self-management.41  

Nurse-led clinics are staffed and managed by advanced nurse practitioners (APNs), nurse 

practitioners (NP) or registered nurses (RNs) with clinical training and further specialisation 

in a specific area.42 With increasing autonomy in NLCs, the nurses may have the capacity to 

admit and discharge patients, as well as collaborate with other healthcare specialists, 

including physiotherapists, dieticians, social workers and other medical consultants.43 Nurses 

in NLCs play a significant role in providing education and health promotion, explaining the 
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course of the disease to patients and their families and carers, engaging with patients to 

identify their needs and wishes, and aligning that with guideline recommendations to provide 

tailored care. Education also includes shared decision-making and encouragement to 

adherence to the treatment regimen and self-management focusing on risk factor reduction 

and lifestyle modification.44 For CHD, this role includes describing the symptoms of MI or 

angina and distinguishing between those that require medication, treatment or re-admission 

to the hospital.43 Monitoring the patients’ condition is another essential role of a nurse in the 

clinic, which involves a thorough physical assessment and, if necessary, ordering tests and 

investigations.43 Psychological support (taking note of patients’ worries, listening to their fears 

and concerns and adequately addressing them)43 is also a significant role of a nurse in the 

clinic, although it is not presented in all the literature.  

1.4 Systematic Review Methodology 

The aim of a SR is to synthesise the results of existing knowledge in a comprehensive and 

unbiased way using rigorous methods to answer the review question.4 Systematic reviews 

summarise the diverse available sources of evidence and retrieve the global knowledge for 

individual clinicians for implementation into their practice and policy. Systematic reviews are 

conducted in a structured research procedure to ensure significant and trustworthy results.4 

The results of SRs often have an impact on healthcare policies and decisions.4 Therefore, 

ensuring the quality of a SR is essential and depends on adherence to rigorous methods that 

are utilised to reduce the risk of bias while conducting the review and are different from the 

conventional literature review.4 It is important for reviewers to have proper training on review 

methodology, meta-analysis and processes. All the supervisors have practical knowledge 

and experience in SRs, while the student has undertaken training on SR methodology by the 

Cochrane Collaboration, as well as training on the GRADE approach on the certainty of 

evidence in SRs. 

Systematic reviews are considered the highest level of evidence to inform current clinical 

practice, policy and future research activities. To minimise potential bias in the review 

process, standard methods and techniques have been developed by a number of 

international organisations, including the Cochrane Collaboration, the Campbell 

Collaboration and the JBI. This review has followed the approach of previous iterations2,45 
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and used the JBI approach. The SR process, recommended by JBI, provides essential steps, 

including the preparation of the protocol, formulating the review question and determining 

eligibility criteria, the search strategy and final outcomes.4  

Systematic reviews can synthesise qualitative research, quantitative research or both (mixed 

methods reviews). The JBI provides guidance for qualitative, quantitative, and mixed 

methods reviews.4 The choice of review type is determined by the SR question and the 

formulation of its essential components, such as the population, intervention, comparison 

and outcome (PICO).46 The review question should be clearly outlined and clinically 

important.47 Based on the research question of this review, a quantitative SR of effectiveness 

was regarded to be the most applicable review method to evaluate the outcomes of NLCs 

clinics for CHD patients.  

Once the review question is finalised, the next phase is to outline the objectives in an a priori 

protocol describing the methods that will be utilised to direct the review process. The protocol 

outlines the methods of searching and appraising the literature, as well as extracting and 

synthesising the data.46 Prospective protocol registration in the PROSPERO database helps 

to avoid duplication and promotes transparency.48  

The JBI quantitative SRs may include three major study designs: experimental, quasi-

experimental and observational. Randomised controlled trials are the most rigorous way of 

ascertaining the existence of a cause-effect relation between the intervention and the 

outcome.49 Well-conducted RCTs reduce bias and random errors.49  

Following the completion of the protocol, the conduct of the SR commences with the 

development and testing of the search strategy. The search strategy should be inclusive and 

comprehensive in a SR as it aims at finding all evidence available to answer the proposed 

question. The subsequent screening of the results of the search strategy, and assessment 

of the methodological quality of the full text of included studies, are best performed by two 

reviewers, with the results presented in figures (for example, a PRISMA flow diagram) and 

tables (for example, a table of the characteristic of included studies). These methods of 

presenting the results provide an inclusive picture of these phases of the SR and the data 

quality of included studies.48 
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Finally, data extraction and synthesis are carried out using specific data extraction tools and 

meta-analysis to statistically combine the results of multiple, similar studies.4 Meta-analysis 

is a statistical analysis of the results from the individual studies combined to address the 

same question in order to integrate the findings and generate an overall estimate of the effect 

of the treatment.50 It offers a logical framework to systematically synthesise similar results 

from comparable studies, and where possible, combine the effect, measure, and examine 

consistency of outcomes and clarify inconsistencies.50   

1.5 Researcher’s Experience in this Field 

The researcher of this thesis is a registered nurse with a Postgraduate Diploma in 

Cardiovascular Care, currently working in the Cardio-Thoracic Unit at a large metropolitan 

public hospital in Adelaide, South Australia. Approximately 70% of the inpatient workload 

here are patients with CHD, including patients’ post-MI and requiring elective or urgent 

surgery for coronary artery bypass graft or valve replacement. As this type of clinical work 

involves consistent peri-operative care and education, and emotional and psychological 

support, it is important for nurses to remain up-to-date with the best available evidence on 

improving health behaviours, quality of life and compliance to treatment. The results from this 

review will have relevance for all nurses working in similar healthcare settings, especially 

those who currently provide services in NLCs for patients with CHD or who may be interested 

in pursuing this in the future.           
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Chapter 2 Systematic Review Protocol 
 
2.1 Introduction 

Coronary heart disease is a primary cause of cardiovascular diseases and a critical public 

health concern with increased mortality among adults.51 In 2012, worldwide mortality caused 

by CHD reached 7.2 million, and by 2020 it is expected to exceed 11.1 million,52 representing 

a significant burden to healthcare and society. Over the course of the disease, patients may 

experience multiple re-hospitalisations with a cumulative burden on the healthcare system. 

Thus, it is important to evaluate the benefits of secondary preventive care for CHD.53 

Coronary heart disease, such as angina pectoris and myocardial infarction, is a complex and 

multifactorial condition with variable treatment depending on the severity of the symptoms54 

and underlying co-morbidities. It is associated with a plaque build-up (atherosclerosis) inside 

the coronary arteries that supply oxygenated blood to the heart muscle.55 The hardened or 

ruptured plaque can partially or completely obstruct the blood flow to the coronary artery 

causing chest pain and heart attack.56 Patients with chronic CHD are very likely to have 

recurrent cardiac complications and mortality.57 Coronary heart disease also impairs quality 

of life and hampers physical and social activities of patients.58 

An unhealthy lifestyle considerably contributes to the development of cardiovascular risk 

factors and cardiac diseases. Therefore, preventive guidelines on cardiovascular disease 

include lifestyle education on physical exercise, smoking cessation, a healthy diet and 

alcohol consumption. The compliance with healthy lifestyle choices in a pre-clinical 

population varies from 20% to 90%; thus, enhancing adherence requires effective behaviour-

change programs and interventions, including cognitive and social elements.59 Coronary 

heart disease, being a chronic disease, involves careful medical management with numerous 

recommendations, including a healthy lifestyle and nutrition, moderate-intensity physical 

activities, pharmacological management as well as patient education to promote 

understanding and compliance with therapies and alter health behaviours and improve health 

conditions.60,61 

In the past, the focus on managing chronic diseases such as CHD shifted from hospital to 

the community. Nurse-led clinics highlighting health promotion and education and actively 
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involving patients to contribute to their care have emerged in community health care.62 Nurse-

led clinics were initially presented as a measure to provide transitional specialised care that 

integrates case management, disease monitoring and home-based rehabilitation 

programme, and support after the acute stage of illness, as well as to incorporate acute care 

to the rehabilitative level.63 

An NLC is a clinical practice of healthcare provision that includes a nurse, a patient and their 

family supported by a multidisciplinary team.41 They are operated by specialised nurses for 

patients’ support and generally focus on the management of a specific chronic disease.41 

Nurses, as primary caregivers, deliver care with respect to patients’ values, needs and 

preferences as well as to the patients’ disease experiences and knowledge, and encourages 

patients in their self-management and compliance to the therapeutic regimen. They are 

specially trained and equipped to provide patient-centred care for health promotion, 

prevention and maintenance of the disease.58 The functioning of the NLCs involves 

collaboration within the multidisciplinary team, including doctors, dieticians, social workers 

and allied health.63   

The main components of NLCs care include evaluation of healthcare needs, counselling, 

education, empowerment, treatment and case management. Nurse-led clinics enhance 

communication between patients and health professionals, taking into consideration 

individual values and disease progression, where nurses relate not only to patients’ 

symptoms but also their psychosocial and cognitive background.58 Unlike a general practice 

clinic focussing on medications, NLCs use a holistic approach in attending to the needs, 

values and preferences of patients and families based on comprehensive guidelines.63 

Nurse-led clinics can potentially improve compliance and risk factor control and thereby 

provide effective secondary prevention in patients with CHD.64 Effective secondary 

prevention of CHD can lead to reductions in the following patient outcomes: frequency of 

angina, myocardial infarction and even cardiac-related death. Randomised control studies 

have reported no harmful effects but rather positive influence on the quality of life and 

wellbeing in general.65 The regular assessments of risk factors and counselling on lifestyle 

and health status provided by NLCs may constructively modify such important behaviours as 

diet and exercise, treatment/medication adherence and smoking cessation. 



 
 

20 

2.2 Update and Expansion of Existing Reviews 

Several reviews of NLCs on cardiovascular diseases have recently been published. The 

study and meta-analysis by Al-Mallah et al.66 suggested that NLCs reduce major adverse 

cardiac events and all-cause mortality for cardiovascular patients, including angina 

myocardial infarction. It appraised the effectiveness of NLCs in terms of morbidity and 

mortality of outpatients as well as lipid control and adherence to medications from trials up 

to 2013. In contrast to Al-Mallah’s review, the present review will include telehealth care as 

an intervention as well as trials with a follow-up duration of less and more than 9 months to 

assess the short- and long-term efficacy of the clinics. Another review by Snaterse et al.57 

summarised the effective components of nurse-coordinated clinics in preventing recurring 

cardiac events and included trials from 1990 to January 2015. It demonstrated a positive 

effect on the outcomes such as monitoring blood pressure, control of cholesterol, and 

cessation of smoking. It included clinics with cardiac rehabilitation programs (CR) as an 

intervention, which will be excluded in the present review as the concept of CR considerably 

differs from one of the NLCs. The SR published on this topic in 2010 by Schadewaldt and 

Schultz2, concluded that nurse-led care was equivalent to non-nurse-managed clinics, and 

there was no further risk of poorer outcomes in the NLCs.  

Subsequently, many relevant studies have been published on NLCs since the three previous 

reviews were undertaken, and an update is therefore warranted. Therefore, the proposed 

study aims to update the existing review of NLCs for CHD by Schadewaldt and Schultz.2 The 

updated study will identify and appraise the best existing evidence on the effectiveness of 

NLCs and their components for cardiac patients. The aim of this review has continuing 

importance to clinicians and decision-makers as well as for future clinical guidelines; new 

data and new evidence are available that may have a meaningful impact on the findings of 

the review. The update of the existing review gives an opportunity to review the eligibility 

criteria used in the review.  

As an expansion to the previous review, other synonymous terms that refer to nurse-led care, 

prevention and health promotion, such as nurse-initiated, nurse-managed and nurse-

coordinated clinics, will be used in this review.  
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2.3 Review Question 

The research question for this review is:  

What is the effectiveness of nurse-led clinics for patients with coronary heart disease on 

mortality and morbidity and other patient outcomes? 

2.4 Inclusion Criteria 
 
2.4.1 Population 

Patients 18 years old and above with existing or newly diagnosed CHD such as angina 

pectoris symptoms and myocardial infarctions will be included in the review. Heart failure, 

cardiomyopathies, congenital heart diseases, arrhythmias, and other cardiovascular 

diseases such as stroke or peripheral vascular diseases will be excluded from the review. 

Studies in which patients with multiple diseases were enrolled will be included, provided the 

outcomes for patients with CHD are reported separately, or patients with CHD comprise at 

least 60% of the trial participants.  

2.4.2 Intervention 

The intervention is NLCs for cardiac patients. Nurse-led clinics provide specialised 

healthcare, comprising assessment and evaluation, counselling, education, empowerment, 

treatment and/or case management for a range of health conditions, including CHD. We 

define nurse-led clinics as staffed and coordinated primarily by registered nurses, advanced 

practice nurses and/or nurse practitioners. They deliver education, assessment, treatment 

and monitoring, consultation and referral to other health disciplines while collaborating with 

and potentially under the supervision of doctors and other healthcare professionals. 

Nurse-led clinics for CHD patients deliver a range of secondary prevention programs on 

lifestyle changes, including weight reduction, increased physical activity, encouragement in 

smoking cessation and diet advice, telehealth education after discharge for better access 

and improved health outcomes, individual health education on risk management and 

treatment of risk management, initiated in the hospital and continued at home and through 

regular follow-ups. Nurse-led clinics provide training courses on self-management, behaviour 

change models and promotion of therapy adherence, potentially improving patient 
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compliance and controlling risk factors in cardiac patients. Ideally, patients are empowered 

in shared decision-making.  

Studies that assessed rehabilitation programmes as an intervention will be excluded from 

this review. Although cardiac rehabilitation programs and NLCs for cardiac patients have 

similarities, there are obvious differences between them. CR uses a short-term model with 

the focus on increased physical fitness and physical activities and return to work for CVD 

patients,67 with the provision of group sessions compared to one-to-one long-term care in 

NLC.67        

2.4.3 Comparator 

Non-nurse-led interventions will include those managed by medical practitioners such as 

GPs, specialists, or non-nursing healthcare professional. 

2.4.4 Outcomes 

The outcomes to be considered in this review are: 

• All-cause mortality 

• Exacerbations of heart disease symptoms or angina attacks requiring medical treatment 

(e.g., presentations to emergency department, readmission to hospital)  

• Reduction of risk factors (e.g., smoking cessation, exercise behaviour, diet) 

• Self-management (e.g., patients’ ability to perform new health care behaviour and 

compliance (treatment adherence according to clinical guidance) 

• Length of stay 

• Health status and health-related quality of life (e.g. as measured by the Seattle Angina 

Questionnaire, Short Form Health Survey (SF-36) or Quality of Life Index – Cardiac Version 

III),68 as well as mental health outcomes including depression and anxiety, which may be 

measured using the SF-36, Depression Anxiety Stress Scale (DASS 21),  Beck Depression 

and Anxiety Inventories, Hospital Anxiety and Depression Scale (HADS) and other validated 

tools.69  
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• Patient satisfaction (as measured using valid tools, including the ‘Treatment Satisfaction’ 

domain of the Seattle Angina Questionnaire).68 

• Utilization (e.g., number of consultations, length of consultation, prescriptions, tests and 

investigations, use of other services). 

The outcomes maybe subdivided into short-, medium- and long-term interventions periods 

short- (0 to 6 months), medium- (7 to 11 months) and long-term (12+ months) follow-up time 

periods. 

2.4.5 Types of studies 

Randomised controlled trials (RCTs) will be included in this review of NLCs for CHD patients. 

Should both cluster-randomised trials and individually	 randomised trials be identified, the 

relevant information will be synthesised. 

2.5 Methods 

This review is an update of the existing review published in 2010 (Schadewaldt & Schultz)2, 

which was conducted according to the JBI method. Databases of unpublished and published 

literature will be searched for the period January 2008 until the present, as the existing 

review’s search ended in March 2008.  

2.5.1 Search strategy 

The search strategy aims to identify both published and unpublished trials. A preliminary 

basic search of PubMed and CINAHL was carried out to locate articles on the topic, followed 

by the analysis of the titles and abstracts of the relevant studies. A full search strategy for 

PubMed is presented in Appendix I. The reference list of all articles selected for critical 

appraisal will be scanned for additional studies. 

2.5.2 Information sources 

The following bibliographic databases will be used to identify trials through systematic 

searches: 

• Cochrane Central Register of Controlled Trials (CENTRAL) on the Cochrane Library 
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• PubMed 

• EMBASE (Ovid) 

• PsycINFO (Ovid) 

• Conference Proceedings Citation Index-S (CPCI-S) on Web of Science (Thomson 

Reuters) 

• CINAHL (EBSCO) 

• LILACS (Bireme) 

The preliminary search strategy for PubMed will be adapted for use in the other databases. 

2.5.3 Study selection 

Following the search, all identified citations will be collated and uploaded into EndNote X9, 

and duplicates will be removed. At least two authors will independently screen titles and 

abstracts of all search results against the inclusion criteria. The full text of studies that may 

potentially meet the inclusion criteria will be retrieved, and the citation will be imported into 

JBI System for the Unified Management, Assessment and Review of Information (JBI 

SUMARI).70 The full text of selected trials will be retrieved and assessed in detail against 

inclusion criteria independently by two authors. Ineligible studies that do not meet the criteria 

will be excluded, the reasons for which will be provided in an appendix in the final review 

report. Multiple publications on the same study will be included, provided relevant outcomes 

are presented. They will be considered as one study. If disagreements arise between the 

reviewers on inclusion, a third author will be involved to reach a consensus decision. The 

selection process and the results of the search will be outlined in a Preferred Reporting Items 

for Systematic Reviews and Meta-analyses (PRISMA) flow diagram.71 

2.5.4 Assessment of methodological quality 

Two independent reviewers will critically appraise the methodological quality of the selected 

study by applying standard critical appraisal instruments from the JBI.72 Should 

disagreements emerge during the assessment process; they will be resolved through 

consultation or deploying a third reviewer. The results will be presented both in a table and 
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in a narrative form. The authors will undertake data extraction and synthesis of all studies, 

regardless of the results of their methodological quality. 

2.5.5 Data extraction 

Two authors will independently extract outcome data from included studies using the Review 

Manager. The primary reviewer will transfer the data into the Review Manager.73 Any 

disagreements that arise between the reviewers will be resolved through discussion or with 

a third reviewer.  

The following study characteristics will be included. 

1. Methods: study design, total duration of the study, number of study centres and location, 

study setting, withdrawals, and date of the study. 

2. Participants: number, mean age ± SD, age range, gender, the severity of the condition, 

diagnostic criteria, existing heart disease, inclusion criteria, and exclusion criteria. 

3. Interventions: intervention, comparison. 

4. Outcomes: primary and secondary outcomes specified and collected, and time points 

reported. 

5. Notes: funding for the trial and notable conflicts of interest of the trial authors. 

We will double-check that data are entered correctly by comparing the data presented in the 

SR with the study reports. A second review author will spot-check study characteristics for 

accuracy against the trial report.  

Investigators of original studies will be contacted in order to verify key study characteristics 

that are unclear and/or obtain missing outcome data. Where this is not possible, and the 

missing data are thought to introduce serious bias, we will explore the impact of including 

such studies in the overall assessment of results by a sensitivity analysis.  
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2.5.6 Data synthesis 

Data synthesis will be performed where possible using Revman.73 Random-effects models 

will be used in meta-analyses. Results of both groups will be reported should there be 

discrepancies between results. Otherwise, the random-effects model results will be 

presented. 

Meta-analyses will only be undertaken where this is meaningful, i.e., if the interventions, 

technologies, participants, and the underlying clinical questions are similar enough for 

pooling to make sense. A narrative summary of the data will be presented should it be not 

possible to do a meta-analysis. Dichotomous data will be analysed as odds ratios with 95% 

confidence intervals and continuous data as mean differences or standardised mean 

differences with 95% confidence intervals. Data will be presented as a scale with a consistent 

direction of effect. The I² statistic will be used to measure heterogeneity among the trials in 

each analysis. 

Skewed data will be described as medians and interquartile ranges. 

2.5.7 Sub-group analysis 

If possible, a sub-group analysis on the intensity of the intervention, for example, a one-off 

education session compared to interventions that are delivered at regular intervals, will also 

be undertaken. 

Other subgroup analyses for the primary outcomes will also be performed, using stratified 

meta-analysis, according to the following: 

• Trials including patients with angina pectoris versus patients with myocardial infarction, 

• Outcomes measured at a short follow-up period (less than six months) versus a longer 

follow-up period (six months or more), 

• Trials reporting results for men versus women separately, 

• Trials with cluster RCTs versus individual RCTs. 
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2.5.8 Sensitivity analysis 

The following sensitivity analysis will be undertaken: a comparison of studies with a high risk 

of bias and a low risk of bias to check for consistency of results.  

A funnel plot will be created for more than 10 trials to explore possible small study biases for 

the primary outcome. 

2.5.9 Assessing certainty in the findings 

The quality of evidence will be assessed according to the Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) by creating a 'Summary of findings' 

table for the primary outcomes using the GRADEPro tool.34 The following main outcomes will 

be reported in the 'Summary of findings table': outcomes related to the effectiveness of NLCs 

listed in this protocol. The quality of evidence will be based on the following criteria: 

methodological limitations, consistency and risk of bias. 
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Appendix I: Search strategy 

PubMed 

Limitations: 

Date: 1 January 2008 – 2020 

Language: English 

Coronary heart disease Nurse led clinics Randomised Controlled 
Trial 
 

“Coronary Disease” [mh:noexp] 
OR “coronary artery diseases”[mh] 
OR “coronary occlusion”[mh] OR 
“coronary stenosis”[mh] OR 
“coronary heart disease*” [tiab] OR 
“coronary disease*” [tiab] OR 
“myocardial infarction” [tiab] OR 
“coronary artery disease*” [tiab] 
OR “coronary occlusion” [tiab] OR 
cardiac [tiab] 

“Practice Patterns, Nurses'” [mh] 
OR  
“nurse coordinated clinic*” [tiab] 
OR “nurse led clinic*”[tiab] OR 
“Nurse initiated”[tiab] OR “Nurse 
managed”[TIAB] OR “nurse 
led”[tiab] 

“Clinical stud*” [all] OR 
“Randomised Controlled 
Trial*”[all] OR  
“Clinical trial*” [all] OR 
“Controlled Clinical Trial*” 
[all] OR 
“randomi*[all] OR 
“randomly” [all] OR 
“RCT*”[all] 
   

 
 Search strategy dated 21.04.2019 Records retrieved 
S1 “coronary disease” [mh:noexp] 130069 
S2 “coronary artery diseases” [mh] 0 
S3 “coronary stenosis” [mh] 17817 
S4 “coronary heart disease*” [tiab] 48387 
S5 “coronary disease*”[tiab] 19478 
S6 “myocardial infarction”[tiab] 173225 
S7 “coronary artery disease*”[tiab] 82933 
S8 “coronary occlusion”[tiab] 6181 
S9 cardiac[tiab] 580490 
S10 “Practice Patterns, Nurses'”[mh] 2421 
S11 “nurse coordinated clinic*”[tiab] 0 
S12 “nurse led clinic*”[tiab] 171 
S13 “Nurse initiated”[tiab] 323 
S14 “Nurse managed”[tiab] 534 
S15 “nurse led”[tiab] 3424 
S16 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 

OR S8 OR S9 
870981 

S17 S10 OR S11 OR S 12 OR S13 OR S14 OR 
S15 

2421 

S18 “Randomised Controlled Trial*”[all] 512175 
S19 “Clinical stud*”[all] 0 
S20 “Clinical trial*”[all] 691680 
S21 “Controlled Clinical Trial*”[all] 105967 
S22 randomi*[all] 843161 
S23 “randomly”[all] 317856 
S24 “RCT*”[all] 20504 
S25 S18 OR S 19 OR S20 OR S21 OR S22 OR 

S23 OR S 24 
1417252 

S26 S16 AND S17 AND S25 158 
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Chapter 3 Systematic Review 
 
3.1 Introduction 

Coronary heart disease is a primary cause of cardiovascular diseases and a critical public 

health concern with increased mortality among adults.51 In 2012, worldwide mortality caused 

by CHD reached 7.2 million, and by 2020 it was expected to exceed 11.1 million,52 

representing a significant burden to healthcare and society. Over the course of the disease, 

patients may experience multiple re-hospitalisations with a cumulative burden on the 

healthcare system; thus, it is important to evaluate the benefits of secondary preventive care 

for CHD.53 

Coronary heart disease, such as angina pectoris and myocardial infarction, is a complex and 

multifactorial condition with variable treatment depending on the severity of the symptoms54 

and underlying co-morbidities. It is associated with a plaque build-up (atherosclerosis) inside 

the coronary arteries that supply oxygenated blood to the heart muscle.55 The hardened or 

ruptured plaque can partially or completely obstruct the blood flow to the coronary artery 

causing chest pain and heart attack.56 Patients with chronic CHD are very likely to have 

recurrent cardiac complications and are at a high risk of mortality.57 Coronary heart disease 

also impairs quality of life and hampers physical and social activities of patients.58  

The relationship between unhealthy lifestyle and the development of cardiovascular risk 

factors and cardiac diseases is well-established.74 Therefore, preventive guidelines for CHD 

include education on lifestyle issues such as a healthy diet, physical exercise, smoking 

cessation and reduction of alcohol consumption60 and promotion of understanding and 

compliance with therapies. The guidelines aim to alter health behaviours and improve health 

conditions.61 The compliance with healthy lifestyle choices in a pre-clinical population varies 

from 20% to 90%; thus, enhancing adherence often requires effective behaviour-change 

programs and interventions, including cognitive and social elements.59 

The focus on managing chronic diseases such as CHD has shifted from hospital settings to 

the community. This shift was accompanied by nurses playing a greater role in managing 

patient care. Nurse-led initiatives such as NLCs emerged in community health care.75 Nurse-

led clinics were initially presented as a measure to provide transitional specialised care, 
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integrated case management, disease monitoring and home-based rehabilitation and to 

support post-acute care as well as to incorporate acute care to the rehabilitative level.63 

An NLC is a clinical practice of healthcare provision that includes a nurse, a patient and their 

family41 involving collaboration within the multidisciplinary team (MDT), including doctors, 

dieticians, social workers and allied health.63 The composition of the MDT team depends on 

the individual case and condition of the patient. They are operated by specialised nurses for 

patients’ support and generally focus on the management of a specific chronic disease.41 

Nurses, as primary caregivers, deliver care with respect to patients’ values, needs and 

preferences as well as to the patients’ disease experiences and knowledge; and encourage 

patients in their self-management and compliance to the therapeutic regimen. They are 

specially trained and equipped to provide patient-centred care, providing education, and 

coordination of care, in regards to health promotion, prevention, and maintenance of the 

disease.58  

The main components of nurse-led care include evaluation of healthcare needs, counselling, 

education, empowerment, treatment and case management. Care provided in NLCs 

enhances communication between patients and health professionals, taking into 

consideration individual values and disease progression Nurses relate not only to patients’ 

symptoms but also to their psychosocial and cognitive background.58 Thus, NLCs use a 

holistic approach in attending to the needs, values and preferences of patients and families 

based on comprehensive guidelines that apply to more than the primary condition alone.63 

Nurse-led clinics can potentially improve treatment compliance and risk factor control and 

thereby provide effective secondary prevention in patients with CHD.58 Effective secondary 

prevention of CHD can lead to improved health, for example, reductions in the frequency of 

angina and myocardial infarction and even cardiac-related death.58 Randomised controlled 

trials of NLCs for CHD patients compared to usual care have not resulted in harmful effects 

but rather have demonstrated a positive influence on the quality of life and wellbeing in 

general.58 The regular assessments of risk factors and counselling on lifestyle and health 

status provided within NLCs, may constructively modify such important behaviours. 
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3.2 Existing Systematic Review of NLCs for Coronary Heart Disease 
Patients 

Several reviews of NLCs on cardiovascular diseases have been published in recent years. 

A systematic review published on this topic in 2010 by Schadewaldt and Schultz2 concluded 

that NLCs were equivalent to non-nurse-led clinics, and there was no risk of poorer outcomes 

in NLCs. A later study and meta-analysis by Al-Mallah et al.66 suggested that NLCs reduce 

major adverse cardiac events and all-cause mortality for cardiovascular patients, including 

angina and myocardial infarction, when compared to usual care. It appraised the 

effectiveness of NLCs in terms of mortality (which had not been previously included2) and 

morbidity, lipid control and adherence to medications from trials up to 2013. In addition to Al-

Mallah’s review, the present review included telehealth care as an intervention.  

Another review by Snaterse et al.57 summarised the effective components of nurse-

coordinated clinics for the prevention of recurring cardiac events and included trials from 

1990 to January 2015. It demonstrated a positive effect of NLCs versus usual care on the 

outcomes such as blood pressure, control of cholesterol and cessation of smoking. It 

included clinics with cardiac rehabilitation (CR) programs as an intervention. This is excluded 

in the present study as the concept of CR considerably differs from the one about NLCs with 

further information provided in the inclusion criteria.  

A systematic review conducted in 2020 by Corones-Watkins et al.76 aimed at synthesising 

evidence on the effectiveness of NLCs on patient and service outcomes after percutaneous 

coronary intervention (PCI), such as quality of life, medication adherence, CR attendance 

and psychological symptoms. It highlighted a significant gap in the research examining the 

effectiveness of NLCs on outcomes for patients and health services and recommended more 

rigorous research with an adequately powered sample size and well-defined PICO to 

determine the efficiency of NLCs’ support. 

Since the publication of the four most relevant reviews,2,57,66,76 there has been a considerable 

number of relevant studies published on NLCs for patients with CHD with a focus on risk 

factors, health behaviours, self-management, quality of life, including depression and anxiety. 

An update is therefore warranted.  
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Therefore, the aim of the proposed study is to update the existing review of NLCs for CHD 

by Schadewaldt and Schultz.2 The updated study will identify and appraise the best existing 

evidence on the effectiveness of NLCs and their components for patients with CHD and will 

present results across short- (0 to 6 months), medium- (7 to 11 months) and long-term (12 

months and over) follow-up time periods. This is important to clinicians and decision-makers 

as well as for future clinical guidelines. The new data and new evidence may have a crucial 

impact on the findings of the review. In particular, the inclusion of studies in which telehealth 

was part of NLCs will be a significant addition to previous reviews. Furthermore, updating the 

existing review allows one to revise the eligibility criteria used in the review.  

3.3 Review Question(s) 

The research question of this review is:  

What is the effectiveness of nurse-led clinics for patients with coronary heart disease on 

mortality and morbidity and other patient outcomes? 

3.4 Inclusion Criteria 
 
3.4.1 Population 

Included in the research were studies of patients 18 years old and above with existing or 

newly diagnosed CHD such as angina pectoris symptoms and myocardial infarctions. 

Studies of heart failure, cardiomyopathies, congenital heart diseases, arrhythmias, and other 

cardiovascular diseases such as stroke or peripheral vascular diseases were excluded. 

Studies in which patients with multiple diseases were enrolled have been included when the 

outcomes for CHD patients were reported separately or CHD patients comprised at least 

60% of the trial participants.  

3.4.2 Intervention 

The intervention is NLCs for patients with CHD. Nurse-led clinics are defined as a health care 

service that is staffed and coordinated primarily by registered nurses, advanced practice 

nurses and/or nurse practitioners. They deliver education, assessment, treatment and 

monitoring, consultation and referral to other health disciplines while collaborating with and 

potentially under the supervision of, doctors and other healthcare professionals. 
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3.4.3 Comparator 

Non-nurse-led interventions included those managed by medical practitioners such as 

general practitioners (GPs) or specialists and any other non-nursing healthcare professional. 

3.4.4 Outcomes 

The outcomes that were considered in this review were: 

• All-cause mortality. 

• Exacerbations of heart disease symptoms or angina attacks requiring medical treatment 

(e.g., presentations to emergency department, readmission to hospital). 

• Cardiac risk factors (e.g., smoking cessation, exercise behaviour, diet). 

• Self-management (e.g., patients’ ability to perform new health care behaviour and 

compliance (treatment adherence according to clinical guidance). 

• Health status and health-related quality of life (e.g. as measured by the Seattle Angina 

Questionnaire, Short Form Health Survey (SF-36) or Quality of Life Index – Cardiac Version 

III)68, as well as mental health outcomes including depression and anxiety, which may be 

measured using the SF-36, Depression Anxiety Stress Scale (DASS 21),  Beck Depression 

and Anxiety Inventories, Hospital Anxiety and Depression Scale (HADS) and other validated 

tools.69  

• Patient satisfaction (as measured using valid tools, including the ‘Treatment Satisfaction’ 

domain of the Seattle Angina Questionnaire).68 

• Utilisation (e.g., number of consultations, length of consultation, prescriptions, tests and 

investigations, use of other services). 

The outcomes were subdivided into short- (0-6 months), medium- (7-11) and long-term (12 

months or longer) follow-up periods, as the studies included interventions with various follow-

up durations . 
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3.5 Types of Studies 

Randomised controlled trials (RCTs), including both cluster-randomised trials and 

individually-randomised trials, were included in this review of NLCs for CHD patients.   

3.6 Methods 

This review is an update of the existing review published in 2010 (Schadewaldt & Schultz),2 

which was conducted according to JBI methods. This updated SR has been undertaken in 

accordance with the JBI methodology for SRs of evidence synthesis4. 

3.7 Search Strategy 

The search strategy aimed to identify both published and unpublished trials. A preliminary 

basic search of PubMed and CINAHL was carried out to locate articles on the topic, followed 

by analysing the titles and abstracts of the relevant studies. The reference list of all articles 

selected for critical appraisal was scanned for additional studies. Databases of published 

literature have been searched for the period January 2008 to February 2022, as the existing 

review covered the search to March 2008. A full search strategy for PubMed is presented in 

Appendix A. 

3.8 Information Sources 

The following bibliographic databases were used to identify trials through systematic 

searches: 

• Cochrane Central Register of Controlled Trials (CENTRAL) on the Cochrane Library. 

• PubMed. 

• EMBASE (Ovid). 

• PsycINFO (Ovid). 

• Conference Proceedings Citation Index-S (CPCI-S) on Web of Science (Thomson 

Reuters). 

• CINAHL (EBSCO). 
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• LILACS (Bireme). 

The preliminary search strategy for PubMed was adapted for use in the other databases. 

3.9 Study Screening and Selection 

Following the search, all identified citations were collated and uploaded into EndNote X9, 

and duplicates were removed. At least two authors independently screened titles and 

abstracts of all search results against the inclusion criteria. The first author screened all the 

search results, and each of the three supervisors screened one-third of the articles. A third 

author was involved in reaching a consensus decision regarding any disagreements that 

arose between the reviewers on inclusion. The full text of publications that met the inclusion 

criteria was retrieved, and the citations were imported into JBI System for the Unified 

Management, Assessment and Review of Information (JBI SUMARI).70 Ineligible studies that 

did not meet the criteria were excluded, and the reasons are provided in Appendix B. 

3.10 Critical Appraisal 

Two independent reviewers critically appraised the methodological quality of the selected 

study by applying standard critical appraisal instruments from JBI.72 Where disagreements 

emerged during the assessment process, they were resolved through consultation or 

deploying a third reviewer. The results are presented both in a table and in narrative form.  

The authors undertook data extraction and synthesis of all studies, regardless of the results 

of their methodological quality. 

3.11 Data Extraction 

The primary reviewer extracted outcome data from included studies and transferred data into 

the Review Manager software.73 The following study characteristics were included. 

1. Methods: study design, total duration of study, number of study centres and location, the 

study setting, withdrawals, and date of the study. 

2. Participants: number, mean age ± SD, age range, gender, the severity of the condition, 

diagnostic criteria, existing heart disease, inclusion criteria, and exclusion criteria. 

3. Interventions: intervention, comparison. 
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4. Outcomes: primary and secondary outcomes specified and collected, and time points 
reported. 

5. Results. Data were entered manually into RevMan and visually compared to the original 

trial reports to ascertain the correct data entry. A second review author spot-checked study 

characteristics for accuracy against the trial report.  

When necessary, investigators of original studies were contacted in order to verify key study 

characteristics or obtain missing outcome data.  

3.12 Data Synthesis 

Data synthesis was performed using Review Manager.73 Dichotomous data were analysed 

as odds ratios with 95% confidence intervals CI), and continuous data as mean differences 

or standardised mean differences with 95% confidence intervals. Data are presented as a 

scale with a consistent direction of effect.  

The I² statistic was used to measure heterogeneity among the trials in each analysis. With 

moderate to significant heterogeneity in most of the meta-analysis results, random-effects 

models were used, which deliver a more conservative test by producing wider confidence 

intervals for the overall effect size.70 A narrative synthesis was used to describe results in 

events where only one study was included, and statistical pooling was not possible.  

Results of the studies included in the 2010 review are reported in this updated review when 

they could be used in the meta-analysis. Critical appraisal and data extraction were carried 

out for the 2010 review studies. 

3.13 Assessing Certainty in the Findings 
 
The quality of evidence was assessed according to the Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) framework by creating a 'Summary of 

findings' table for the primary outcomes using the GRADEPro tool.34 This table is used to 

summarise evidence from a SR to be used when making recommendations for practice. It 

contains main information about outcomes, statistical results and quality of evidence grading. 

The certainty of the evidence was assessed as either high, moderate, low or very low for 

each outcome. This was achieved by using the five GRADE criteria for upgrading or 
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downgrading the certainty of the evidence (risk of bias, consistency of effect, imprecision, 

indirectness, and publication bias). The main reasons for upgrading or downgrading the 

certainty of the evidence were recorded in the footnotes of the 'Summary of findings'. The 

findings for each intervention were summarised, and the certainty of the evidence was 

graded for each of the outcomes in the 'Summary of findings' tables. 

 

3.14 Results 
 
3.14.1 Study selection 
 
Our initial search from 2008 to 2018 identified a total of 1324 titles, from which 124 duplicates 

were removed (Figure 1). A supplemental search of publications from 2018 up to February 

2022 yielded 66 more articles. A large number of trials identified through the initial database 

search had to be excluded, as the population included participants with cardiovascular 

diseases other than CHD, like heart failure, congenital heart disease, cardiac arrhythmias or 

stroke. After examining all of the titles and abstracts against inclusion criteria, the full text of 

54 potentially relevant publications were sourced.  

 

After a full-text examination against inclusion criteria, 38 publications were eliminated, and 

an appraisal was conducted on 16 articles. As shown in Figure 1, all 16 publications identified 

in the search from 2008 to 2022 were included in the review, in addition to 13 studies 

published prior to 2008 and included in the 2010 review. Authors of three of the 16 

studies7,10,11 were contacted by email with the request to provide missing data for meta-

analysis. Since the authors could not be contacted or did not respond to email, we were 

unable to include those studies for inclusion in this review. The list of the publications with 

missing data is presented in the second table in Appendix B. 
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3.14.2 Characteristics of included articles 
 
There are 16 studies5 20 included in this review comprising the period of 2008 to 2022 and 13 

studies21 33 from the previous review from 2002 to 2008. Across all 29 studies, 17 studies 

were conducted in Europe,5,8 11,15,18,20,25 33 five in Australia,6,7,17,22,23 three in China,16,19,24 one 

in South Korea,12 two in Canada,14,21 and one in Brazil.13 All studies are randomised-

controlled trials with sample sizes from 33 to 3715.  

 

Five studies evaluated all-cause mortality,8,21,27,33,77 two trials investigated chest pain 

exacerbations, including those requiring medical treatment 5,31, 12 trials6,8,21,22,24 26,30,78 81 

measured changes in risk factors for cardiac patients, eight trials6,8,14,17,78 81 provided data on 

self-management of health behaviour, six studies6,8,21,27,30,80 investigated patients’ 

compliance to the treatment and ten trials5,6,8,10,11,14,17,20,78,79 provided self-reported 

measurements of quality of life for cardiac patients. Less frequently considered outcomes 

were utilization of services,6,8 no publications were on patient satisfaction; thus, the meta-

analysis was not possible for these outcomes. 

 

The educational level of nursing personnel staffing the NLCs in the included studies varied. 

Although all were registered nurses with at least a bachelor’s degree, some had experience 

in cardiovascular care and additional training in motivational counselling and therapies used 

during interventions. The follow-up period also varied significantly between studies: eight 

studies had 12 months and over follow-up, while eight had short- and medium-term follow-

up of 3 to 6 and 7 to 12 months, respectively.  

 

The intensity and format of the interventions varied from developing a personal health plan, 

face-to-face visits and telephone conversations to tailored education, interpersonal 

counselling and coaching on behavioural modification strategies. Table 3 in Appendix C 

provides an overview of the characteristics of included studies, including population, 

interventions, setting, and outcomes.  

 
3.14.3 The methodological quality of included studies and heterogeneity  
 
The studies included in the present review had overall moderate methodological quality and 

risk of bias (Figure 2, Figure 3). The JBI critical appraisal tool for RCTs, used to assess the 
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quality of studies, showed that the included studies met a mean of 8 appraisal tool criteria 

out of 13, ranging from 5 to 11 (see table 1 in Appendix D). Most studies had certain 

methodological limitations relating to blinding of personnel and participants, attrition bias, 

allocation concealment, delivering treatment, and research contamination, which 

occasionally resulted in the downgrading of the evidence. Though lack of blinding is a serious 

limitation, blinding can be challenging in some trials and not achievable for structural 

interventions, such as NLCs.  

 

The potential risk of publication bias was not assessed due to the limited number of studies 

included in analysing each reported outcome. 

 

Figure 2 Risk of Bias Graph 
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Figure 3 Risk of Bias Summary 

  
 

   
There was little to no heterogeneity in the analysis of exacerbation of all-cause mortality, 

chest pain and some health behaviours. However, other outcomes (cardiac risk factors, 

health behaviours) demonstrated moderate to substantial statistical heterogeneity, signifying 
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Total cholesterol long-term dichotomous 

4 randomised 
trials 

not 
serious 

seriousl not 
serious 

not 
serious 

none 1242/2066 
(60 1%)  

1067/2067 
(51 6%)  

OR 
0.69 
(0 46 

to 
1 05) 

92 
fewer 
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1,000 
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to 12 
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⨁⨁⨁◯ 
Moderate 

CR CAL 

Total cholesterol medium-term continuous 

2 randomised 
trials 

not 
serious 

seriousm not 
serious 

seriousn none 130 131 - SMD 
0.46 

lower 
(1 13 
lower 

to 0 21 
higher) 

⨁⨁◯◯ 
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CR CAL 

Total cholesterol long-term continuous 

2 randomised 
trials 

seriouso seriousp not 
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0.47 
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lower 

to 0 54 
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⨁◯◯◯ 
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CR CAL 
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0.1 
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(0 24 
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to 0 44 
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⨁⨁◯◯ 
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not 
serious 
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0.08 
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lower 

to 0 27 
higher) 

⨁⨁◯◯ 
Low 
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not 
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⨁⨁◯◯ 
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QOL physical long-term 

5  randomised 
trials  

serious 
d 

serious e not 
serious  

serious b none  966  966  -  SMD 
0.22 

higher 
(0 03 
higher 
to 0 4 

higher)  

⨁◯◯◯ 
VERY LOW  

MPOR AN   

QOL mental short-term 

3  randomised 
trials  

serious 
d 

serious e not 
serious  

not 
serious  

none  654  635  -  MD 
6.79 

higher 
(0 04 
higher 

to 
13 54 

higher)  

⨁⨁◯◯ 
LOW  

MPOR AN   

QOL mental medium-term 

3  randomised 
trials  

not 
serious  

serious c not 
serious  

serious b none  168  171  -  MD 
3.51 

higher 
(2 28 
lower 
to 9 3 

higher)  

⨁⨁◯◯ 
LOW  

MPOR AN   

 
QOL mental long-term 

5  randomised 
trials  

serious 
d 

serious c not 
serious  

not 
serious  

none  983  958  -  MD 
3.14 

higher 
(0 49 
lower 

to 6 77 
higher)  

⨁⨁◯◯ 
LOW  

MPOR AN   

Social functioning long-term 

3  randomised 
trials  

not 
serious  

serious c not 
serious  

serious b none  697  675  -  MD 
5.1 
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to 
12 56 
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⨁⨁◯◯ 
LOW  

MPOR AN   

Physical component summary med-term 

3 randomised 
trials  

not 
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serious a not 
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serious c none  209  205  -  MD 
2.56 

higher 
(0 06 
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⨁⨁◯◯ 
LOW  
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Mental component summary med-term 

2 randomised 
trials  

not 
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serious a not 
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serious c none  168 165  -  MD 
3.32 
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to 
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⨁⨁◯◯ 
LOW  

MPOR AN   
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not 
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serious  
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higher)  

⨁⨁⨁◯ 
MODERA E  

MPOR AN   



 
 

49 

Depression and anxiety 

5  randomised 
trials  

not 
serious  

serious f not 
serious  

not 
serious  

none  100/1153 
(8 7%)  

83/1173 
(7 1%)  

OR 
1.27 
(0 93 

to 
1 72)  

17 
more 
per 

1,000 
( rom 

5 
ewer 
to 45 
more)  

⨁⨁⨁◯ 
MODERA E  

MPOR AN   

CI: Confidence interval  MD: Mean difference  SMD: Standardised mean difference  OR: Odds ratio 
a  Widely differing estimates of treatment effect  
b  Small sample size  small number of events  wide confidence intervals  
c  Widely differing estimates of treatment effect  no overlap of confidence intervals  substantial heterogeneity  
d  Most information is from studies at high or unclear risk of bias  
e  No overlap of confidence intervals  substantial heterogeneity  
f  Widely differing estimates of treatment effect  no overlap of confidence intervals  

 
3.14.5 All-cause mortality 
 
Five studies evaluated mortality.8,21,27,33,77 The previous SR evaluated the outcomes of 

mortality, however, the data was insufficient in power to draw final conclusions for the 

effectiveness of nurse-led clinics and therefore they were not reported in the final outcomes. 

Based on the meta-analysis, NLCs may slightly contribute to the reduction of all-cause 

mortality among cardiac patients in comparison to usual care at the 12+ months follow-up 

(odds ratio (OR) of 0.78; 95% CI, 0.54 to 1.13, P=0.19; 3328 participants) (Figure 4). While 

not statistically significant, the absolute effect on mortality showed that among those patients 

who attended NLCs, 9 fewer patients per 1,000 people died (from 19 fewer to 5 more) (refer 

to the Summary of Findings Table SOF 1). No statistical heterogeneity was observed in the 

analysis of all-cause mortality with I2=0% and P=0.43. The evidence is of moderate certainty 

due to the small number of events and wide CIs. The Campbell trial demonstrated a 

sustained reduction of mortality after a 4-year follow-up (CI 0.57-1.01, P=0.06; 1343 

participants) (reported in the Delaney et al. study)29 (Table 1, Appendix E).  

 
Figure 4 Effect of nurse-led clinics on all-cause mortality in the long-term  

 
 
 
 

3.14.6 Exacerbations of chest pain requiring medical treatment 
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Two trials investigated chest pain exacerbations requiring medical treatment. 5,31 Attendance 

at NLCs may slightly reduce symptoms of chest pain in the long term (OR 0.81; 95% CI 0.64 

to 1.04; P=0.10; 1075 participants) (Figure 5). Although not statistically significant, the 

absolute effect on chest pain showed that among those patients who attended NLCs, 53 

fewer patients per 1,000 people experienced exacerbations (SOF 2). The evidence is of 

moderate certainty due to the small sample size, a small number of events and minimal 

overlap of CIs. No heterogeneity was observed in the analysis of chest pain with I2=0% and 

P=0.40. No meta-analysis was possible for short- and medium-term measures (3-6 months) 

of heart disease, and data from one study5 (Table 2, Appendix E) for these follow-up periods 

showed no significant reduction of chest pain symptoms. 
 
Figure 5 Effect of nurse-led clinics on patients experiencing chest pain in the long-
term  

 
 
3.14.7 Cardiac risk factors 
 
Twelve trials6,8,21,22,24 26,30,78 81 measured changes in risk factors for cardiac patients. Risk 

factor outcomes varied across trials and have been grouped into two categories: blood 

pressure and blood lipids. Findings for each of these categories are presented below. 

3.14.8 Blood pressure  
 
Blood pressure as an outcome was reported in ten studies (five included from the 2010 

review22,24 26,30 and five studies added in this update).6,8,79 81 The data were presented both 

as continuous and dichotomous outcomes revealing consistent results. Only data for 

medium- and long-term outcomes were available.  

 
For systolic BP in the medium term, the mean BP was 10.96 mm Hg lower in NLCs (95% CI 

-15.49 to 6.43, P<0.00001, three studies, 366 participants) (Figure 6). Moderate 

heterogeneity of 52% was identified for systolic BP. For diastolic BP in the medium term, the 

mean BP was 8.47 mm Hg lower in NLCs (95% CI -13.83 to -3.12, P=0.002, three studies, 

366 participants) (Figure 7). High heterogeneity of 82% may be attributed to the 
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heterogeneous cohort of the included population and the presence of vascular and other co-

morbidities like diabetes mellitus and chronic kidney disease considerably affecting BP. 

Evidence is of low to moderate certainty for systolic and diastolic BP due to the high risk of 

bias, small sample size and inconsistency.  
 

Figure 6 Effect of nurse-led clinics on systolic BP (mmHg) in the medium-term 
(continuous data)  

 
Figure 7 Effect of nurse-led clinics on diastolic BP (mmHg) in the medium-term 
(continuous data)  

 
 
For BP as a dichotomous variable, the results from three studies in the long term were 

consistent with the medium-term continuous data, even though different studies assessed 

three different timeframes. The OR in Figure 8 and Figure 9 show statistically significant 

benefits from the intervention in the long-term on achieving the targeted systolic BP of <140 

mm Hg (OR 1.50, 95% CI 1.17, 1.92; P=0.002; three studies with 3158 participants) and 

diastolic BP of <90 mm Hg (OR 1.50, 95% CI 1.19, 1.88; P=0.0006; three studies with 3158 

participants). Evidence is of moderate to high certainty. Heterogeneity of 58% and 13%, 

respectively, was moderate to low. 
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Figure 8 Effect of nurse-led clinics on achieving targeted systolic BP (mmHg) in the 
long-term (dichotomous data) 

 
 

 
Figure 9 Effect of nurse-led clinics on achieving targeted diastolic BP (mmHg) in the 
long-term (dichotomous data)  

 
 
For BP as a continuous variable, the results from two studies in the long-term (Figure 10 and 

Figure 11) were consistent with the results from three studies in the medium-term follow-up 

systolic BP (95% CI -16.59 to -1.52; P=0.02; two studies with 167 participants) and diastolic 

BP (95% CI -17.99 to 1.81; P=0.11; two studies with 167 participants). Systolic BP improved 

significantly in the NLC group, however, this was significant for diastolic BP.  

 
Figure 10 Effect of nurse-led clinics on systolic BP (mmHg) in the long-term 
(continuous data)  

 
 
Figure 11 Effect of nurse-led clinics on diastolic BP (mmHg) in the long-term 
(continuous data)  

 
 
The data from long-term dichotomous data was not available for meta-analysis. 
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3.14.9 Blood lipids 
 
Six new studies6,8,78 81 were added in this update to six existing studies21,22,24,25,30,82 of NLCs’ 

impact on blood lipids, including total cholesterol (TC) and high-density lipoprotein 

cholesterol (HDL-C), providing a total of 12 studies for the meta-analyses. 

 
The results of the meta-analysis of TC as a continuous variable in four different studies in the 

medium- and long-term, respectively, did not identify any advantages related to NLCs when 

using an SMD approach. This was due to differences in units used between studies (SMD -

0.46, 95% CI -1.13 to 0.21; P=0.18; 2 studies with 261 participants), (SMD -0.47, 95% CI -

1.49 to  0.54; P=0.36; 2 studies with 169 participants), (Figure 12 and Figure 13). Evidence 

is of very low to low certainty due to the risk of bias, small sample size and serious 
inconsistency. Additionally, significant heterogeneity of I2=82% and 90% was observed in the 

meta-analyses.  

 
Figure 12 Effect of nurse-led clinics on total cholesterol in the medium-term 
(continuous data)  

 
Figure 13 Effect of nurse-led clinics on total cholesterol in the long-term (continuous 
data)  

 
 
Four studies measured the dichotomous outcomes of achieving a TC of ≤4-4.5mmol/L 

(Figure 14) after 12 months. There was no statistically significant difference between the two 

groups (OR 1.44, 95% CI 0.95 to 2.19; P=0.08; 4 studies with 4133 participants). Evidence 

is of a moderate certainty due to the small sample size and significant inconsistency. The 

significant heterogeneity of the outcomes may be attributed to the intensity of the 

interventions as well as the disease complexity of the patients participating in the trial. 
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Results from the medium-term follow-up at 6 months8 that could not be pooled in the meta-

analysis were consistent with the above results (Table 3, Appendix E) 78% in NLCs versus 

70% of usual care. 

 
Figure 14 Effect of nurse-led clinics on achieving targeted total cholesterol in the 
long-term (dichotomous data)  

 
 
HDL-C has an inverse association with the risk of cardiac diseases,83 i.e. increasing HDL-C 

concentrations are associated with decreasing CHD risks. The studies included in the review 

(Figure 15) suggested that NLCs did not increase HDL-C compared to usual care at 6 months 

of follow-up (SMD=-0.16, 95% CI -0.57 to 0.24; P=0.44, 263 participants).   

 

Figure 15 Effect of nurse-led clinics on HDL-C in the short-term (continuous data)  

 
 
Results from the meta-analyses on the change of HDL-C levels (Figure 16 and Figure 17) 

did not identify significant differences between the groups at the 12 to 18-months follow-up 

(MD 0.04, 95% CI -0.0 to 0.12; P=0.35; 3 studies with 839 participants) nor the 18-month 

follow-up (MD -0.01, 95% CI -0.06 to 0.04; P=0.67; 2 studies with 127 participants), 

respectively. 

 
Figure 16 Effect of nurse-led clinics on change of HDL-C(units) in the medium term 
(continuous data)  
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Figure 17 Effect of nurse-led clinics on change of HDL (units) in the long-term 
(continuous data)  

 
 
Meta-analysis was not possible for triglyceride and low-density lipoprotein cholesterol (LDL), 

and some individual studies assessing TC and HDL with data presented in Table 3 (Appendix 

E). No statistically significant differences were identified for HDL, LDL and triglycerides 

outcomes at the mid- and long-term follow-up in individual studies.  Achieving certain TC 

levels was more successful in patients who attended NLCs at the 6-months follow-up in one 

study (OR 1.53 95% CI 1.09 to 2.14; P=0.01).8 
 

3.15 Health Behaviour 
 
Eight trials6,8,14,17,78 81 provided self-reported measurements of health behaviour in addition 

to the six25 27,30,33,82 in the previous review. The data were presented both as continuous and 

dichotomous outcomes revealing consistent results. The range of outcomes varied across 

trials and have been grouped into the following categories: smoking, fasting blood sugar, 

physical activity, BMI, weight and waist circumference. 

 
3.15.1 Smoking  
 
For studies that addressed smoking as one of the major modifiable risk factors 

for cardiovascular diseases, the meta-analysis demonstrated no significant difference 

between the groups in supporting smoking cessation and abstinence in CHD patients (OR 

1.30; 95% CI, 0.84 to 2.01; P=0.24, 5 studies, 2586 participants) (Figure 18). The absolute 

effect on smoking showed that among those patients who attended NLCs, 56 fewer patients 

per 1,000 remained abstinent from smoking compared to usual care (SOF 4). Individual 

studies, not pooled in the meta-analysis, showed no statically significant differences in 

smoking cessation rates, except one small study25 that had higher proportions of smoking 

cessation in NLCs at the 12-month follow-up (Table 4). The evidence is of moderate certainty 

due to substantial heterogeneity I2=77%, wide confidence intervals and uncertainty about the 

magnitude of effect. 
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Figure 18 Effect of nurse-led clinics on smoking cessation in the long-term  

 
 
3.15.2 Fasting blood sugar 
 
There is a direct correlation between cardiovascular disease and hyperglycaemia.84 Meta-

analysis of two studies with 261 participants (Figure 19) showed that patients attending NLCs 

are more successful in controlling blood glucose levels in the long term than usual care 

(SMD=-0.39, 95% CI -0.63 to -0.14, P=0.002, two studies, 261 participants). The evidence 

is of moderate certainty due to the small sample size. 

 
Figure 19 Effect of nurse-led clinics on fasting blood sugar in the long-term  

 
 
3.15.3 Physical activity (>30 min ³ 4x a week) 
 
Physical activity plays an important role in survival and recovery (e.g. cardiac rehabilitation) 

of post-cardiac events and is correlated with fewer readmissions and decreased mortality.85 

In order to achieve the physical activity target, patients are encouraged to have 30-45 

minutes of moderate-intensity activity at least four to five times a week.15 Realistic goals 

should be developed, considering functional capacity and existing physical activity patterns. 

There was a significant increase in the odds of undertaking at least 30 minutes of physical 

activity four or more times a week among patients attending NLCs at the 12-months follow-

up (OR 2.33; 95% CI, 1.07-5.05; P<0.00001, three studies, 3796 participants) (SOF 4). 
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Figure 20 Effect of nurse-led clinics on maintaining physical activity at least >30 min 
> 4x a week in the long-term  

 
 
3.15.4 BMI 
 
There are different findings on reducing body mass index in continuous and dichotomous 

data. There was  slight reduction in reducing BMI (OR -1.00; 95% CI, -2.05 to -0.05; P=0.06, 

2 studies, 172 participants) (Figure 21) and achieving targeted BMI (OR 1.04; 95% CI, 0.55 

to1.99; P=0.9, 2 studies, 2642 participants) (Figure 22) among patients receiving care in 

NLCs, compared to usual care.  

 

Figure 21 Effect of nurse-led clinics on reducing body-mass index in the long-term 
(continuous data)  

 
  
Figure 22 Effect of nurse-led clinics on achieving targeted body-mass index in the 
long-term (dichotomous data)  

 
 
3.15.5 Weight and ideal waist circumference 
 
Meta-analyses suggested there is no difference between NLCs and usual care in decreasing 

body weight (OR -1.16; 95% CI, -3.77-1.45; P=0.39, 2 studies, 493 participants) (Figure 23) 

and achieving ideal waist circumference (OR 1.07; 95% CI, 0.66-1.75; P=0.78, 3 studies, 

3262 participants) (Figure 24) in the long-term. No statistically significant effect was observed 
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on patients’ lifestyle changes and behaviours to reduce body weight and achieve optimal 

waist circumference.  

 
The evidence of physical activity, BMI, and weight are of low to moderate certainty due to the 

small sample size, a small number of events, serious imprecision, and heterogeneity (SOF 

4, Summary of Findings). 

 

Figure 23 Effect of nurse-led clinics on weight in the long-term  

 

 
 
Figure 24 Effect of nurse-led clinics on achieving ideal waist circumference in the 
long-term  

 
 
3.16 Self-Management/Treatment Adherence  
 
3.16.1 Medication adherence 
 
Medication adherence, defined as the willingness to follow a treatment regimen, was 

evaluated in six studies6,8,21,27,30,80 with follow-up over 12 months. Compliance with 

treatments included prescription of cardioprotective drugs such as ACE-inhibitors, beta-

blockers, diuretics, antiplatelet and lipid-lowering medications (statins).  

 
A meta-analysis was not possible for short- and medium-term measures (3-6 months). Data 

from two studies (Jorstad et al. 20138 and Lapointe et al. 200621) (Table 5) for these follow-

up periods showed no significant medication adherence. 

 
The meta-analysis at the 12-month follow-up suggests little or no difference in long-term 

medication compliance in patients attending NLCs over usual care for any of the cardiac 
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drugs: ACE-Inhibitors (OR 1.08; 95% CI, 0.75-1.56, P=0.68; 3 studies, 3158 participants) 

(Figure 25), antiplatelets (OR 1.31; 95% CI, 0.83-2.07; 4 studies, 4295 participants) (Figure 

26), beta-blockers (OR 1.01; 95% CI, 0.69-1.49; 3 studies, 3158 participants) (Figure 27), 

statins (OR 1.33; 95% CI, 0.82-2.15; 6 studies, 5617 participants) (Figure 28), or diuretics 

(OR 1.23; 95% CI, 0.80-1.88; 2 studies, 1222 participants) (Figure 29). Evidence of certainty 

is low to moderate due to substantial heterogeneity of 56-92%, widely differing estimates of 

treatment, wide confidence intervals, small sample size and a small number of events (SOF 

5). 

 

Figure 25 Effect of nurse-led clinics on adherence to ACE-Inhibitors in the long-term  

 
 
 
Figure 26 Effect of nurse-led clinics on adherence to antiplatelet drugs in the long-
term  

 
 
Figure 27 Effect of nurse-led clinics on adherence to beta-blockers in the long-term  

 
 



 
 

60 

Figure 28 Effect of nurse-led clinics on adherence to statins in the long-term  

 
 
Figure 29 Effect of nurse-led clinics on adherence to diuretics in the long-term  

 
 
3.17 Health Status and Health-Related Quality of Life 
 
Health-related quality of life (HRQoL) questionnaires are used in clinical and research 

settings to explore the impact of healthcare on life quality.86 One of the most widely used 

HRQoL questionnaires is the short form-36 (SF-36®) Health Status Survey, which presents 

assessments of physical and mental wellbeing.87 Most studies included in the meta-analysis 

used the Short Form 36 (SF36) questionnaire to assess outcomes on health status and 

perceived quality of life with scores ranging from zero to 100, with the higher score indicating 

better outcomes, improved quality of life and less mental or physical disability.  

 
Ten trials5,6,8,10,11,14,17,20,78,79 in addition to the five from the previous review 25 27,31,32 provided 

self-reported measurements of quality of life for cardiac patients. The range of sub-outcomes 

varied across trials and can be grouped into three categories: physical health, mental health, 

depression and anxiety. Findings for each of these categories are presented below. 

3.17.1 Physical health 
 
The results of the meta-analyses of the physical domain of SF-36 showed that NLCs had no 

effect on physical health after the 3- and 6-months follow-up periods (MD = 0.50; 95% CI -

2.30 to 3.30; P=0.73; two studies, 145 participants), (Figure 30) and (MD=2.67; 95% CI -1.06 

to 6.40; P=0.16; three studies, 336 participants) (Figure 31). This may have some impact on 

the physical function of the quality of life in CHD patients over the long-term of 12-24 months 
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treatment period (MD=0.22, 95% CI 0.03 to 0.40; five studies; P=0.06; 1932 participants) 

(Figure 32). While there is a borderline significant effect at 12-24 months, this period shows 

the highest I2 of 62%, representing moderate to substantial heterogeneity (low-quality effect) 

in comparison to low heterogeneity of 31% and 23% in short- and medium-term interventions. 

This may be due to the incongruences of the intensity of physical activities in the groups as 

well as disparities in health care systems in different countries. The evidence is of low to very 

low certainty due to the high risk of bias, a small number of events and wide confidence 

intervals. 

 

Figure 30 Effect of nurse-led clinics on physical health in the short-term  

 
Figure 31 Effect of nurse-led clinics on physical health in the medium-term  

 
Figure 32 Effect of nurse-led clinics on physical health in the long-term  

 
 
3.17.2 Mental health 
 
Meta-analyses for the mental health domain measured by the SF-36 questionnaire suggest 

that cardiac NLCs, compared to usual care, lead to similar outcomes for short-, medium- and 

long-term follow-up periods. Mental health was reported as an outcome in the previous 

review as well which had similar results as the update which was not improved by attending 

NLCs. At the 6-week follow-up, there were no statistically significant differences between 

groups (MD = 2.04, 95% CI -1.23 to 5.32; P=0.22; two studies, 145 participants) (Figure 33). 
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The effect size was also not significant after the 6-month follow-up (MD = 3.51, 95% CI -2.28 

to 9.30; P=0.24; three studies, 349 participants) (Figure 34) and after the 12-month follow-

up (MD = 3.23, 95% CI -0.41 to 6.86; P=0.08; five studies, 1931 participants) (Figure 35). 

Significant heterogeneity of 80% and 84% in the medium- and long-term follow-up, 

respectively, may be attributed to the clinical variations in intervention intensity. The evidence 

is of low certainty due to the high risk of bias and wide confidence intervals. 

 
Figure 33 Effect of nurse-led clinics on mental health of quality of life in the short-
term  

  
 
Figure 34 Effect of nurse-led clinics on mental health of quality of life in the medium-
term  

 
 
Figure 35 Effect of nurse-led clinics on mental health of quality of life in the long-
term  

 
 
3.17.3 Physical and mental health component summary 
 
Meta-analysis of the physical and mental health component of SF-36 demonstrated that there 

was a significant difference in the physical health component in the intervention group 

attending the NLC at the 6-month follow-up (MD 2.56, 95% CI 0.60 to 4.52; P=0.01; three 

studies, 414 participants) (Figure 36). Conversely, not in the mental health component (MD 

3.32, 95% CI -7.64 to 14.28; P=0.55; two studies, 333 participants) (Figure 37). The evidence 

is of low certainty due to substantial heterogeneity. 
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Figure 36 Effect of nurse-led clinics on physical component in the medium-term  

 
 
Figure 37 Effect of nurse-led clinics on mental component in the medium-term 

 
 
3.17.4 Depression and anxiety 
 
Three different tools assessed depression and anxiety: Aroll Tool, Beck’s Depression 

Inventory Score, Hospital Anxiety and Depression Score. The meta-analyses of both 

continuous and dichotomous data suggest that there is no difference between NLCs and 

usual care in the likelihood of improving depression and anxiety in cardiac patients. Three 

studies with 1733 participants (SMD 0.47; 95% CI, -0.48 to 1.41; P=0.33) (Figure 38) and 

five studies with over 1300 participants (OR 1.27; 95% CI, 0.93 to 1.72; P=0.13) (Figure 39) 

were consistent in their results. The evaluation of the outcomes in the studies where meta-

analysis was not possible showed no difference between the groups at any follow-up period 

(Table 6). The evidence was of moderate certainty due to substantial heterogeneity in 

continuous data and widely differing estimates of treatment effect.  

 

Figure 38 Effect of nurse-led clinics on depression and anxiety in the long-term  
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Figure 39 Effect of nurse-led clinics on depression and anxiety in the long-term  

 
 
3.18 Discussion 
 
3.18.1 Summary of the main results 
 
This updated SR identified 16 new publications from 12 randomised trials in addition to the 

13 publications included from the 2010 review2 evaluating the effect of NLCs for patients with 

CHD. As demonstrated in the 2010 review, nurse-led interventions have focused on health 

promotion through chronic disease management, psychosocial assessments of patients’ 

counselling and education. In addition to the treatment of risk factors, health behaviours and 

health-related quality of life as discussed in the 2010 review, this update identified more 

studies which facilitated meta-analyses on outcomes such as, all-cause mortality, chest pain 

exacerbations, including those requiring medical treatment, cardiac risk factors such as high 

BP and high cholesterol, and medication adherence according to clinical guidance. Thus, this 

review adds new evidence on a broader range of outcomes for cardiac patients attending 

NLCs. 

 

This review identified a number of recent studies5,6,9 11,17,20 with depression and anxiety as 

outcomes that contribute to СHD. A few decades ago, the main focus on risk factors for 

cardiac patients was primarily on lipids, hypertension and smoking cessation, while currently, 

there has been a growing emphasis on the significance of psychosocial factors in this 

population like depression, stressful life and anxiety that have recently been recognised as 

independent risk factors for patients with CHD.88 Another difference compared to the 2010 

review, which excludes telehealth, is that this update included seven studies5,7,10,11,14,19,20 that 

utilised telehealth as a component of NLCs. However, there is no data presented to 

potentially explain to what extent information technology impacts the success of the 

intervention. That may be investigated in a subsequent study. 
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Findings of the meta-analyses suggested that care provided in NLCs in which the nurse 

collaborates with a multidisciplinary team, in comparison to care provided by doctors alone, 

may lead to similar, if not better, health outcomes. Whereas studies reporting outcomes 

associated with patient satisfaction and utilisation of services were not included in this review 

due to a lack of studies, there are six main outcomes reported in the current review. 

All-cause-mortality  

The meta-analysis indicated that NLCs might slightly reduce all-cause mortality among 

patients with CHD compared to usual care. Though not significantly different from usual care, 

the odds of all-cause mortality in the long term were 22% lower in the NLCs than in usual 

care. This reflects the findings of another SR on the effectiveness of NLCs on mortality and 

morbidity in patients with cardiovascular diseases.66 Addressing risk factors, health 

behaviour and medication adherence at NLCs may contribute to lower mortality. The present 

review has identified some improvements for cardiac risk factors and health behaviour in the 

intervention group but not for medication adherence.  

 

Exacerbation of chest pain 

Chest pain is the most common presenting manifestation of acute coronary syndrome.89 It 

has a considerable bearing on patients’ mental wellbeing, health-related quality of life, and 

use of healthcare resources.90 It can have potentially serious complications; thus, the 

significance of the cardiac nurses in assessing patients with chest pain and treating them 

cannot be underestimated.91 Although based on only two studies, the meta-analysis showed 

that NLCs might lead to slightly fewer exacerbations of chest pain (53 fewer patients per 

1,000 people experienced exacerbations) compared to usual care. As chest pain can be 

caused by cardiac anxiety and fear of body sensations,90 nurses may prevent exacerbation 

of chest pain by educating patients on the way they identify, interpret, and act on chest pain 

symptoms. 

 

Cardiac risk-factors 

Management of CHD aims at risk assessments and prevention of chronic disease 

progression. Thus, early identification of modifiable cardiac risk factors, including 

hypertension and hypercholesterolemia, can considerably slow the development of CHD.78 

This review yielded mixed results. Regarding achieving BP targets, outcomes in this review 
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demonstrated significant differences between NLCs and usual care in achieving the targeted 

systolic and diastolic BP in the medium- and long-term follow-up periods with the NLCs 

performing better than usual care. In NLCs, 92 more patients per 1,000 people maintained 

systolic BP of <140 mm Hg and 48 more patients per 1,000 people maintained diastolic BP 

<90 mm Hg over the period of 12 months. This is consistent with the results of a review on 

the effectiveness of nurse-led multifaceted and targeted interventions in cardiac risk factor 

reduction in adults with established cardiovascular diseases.92  

 

The review examined 18 trials undertaken in the UK and Australia, which combined 

multifaceted interventions involving health assessment, health education, motivational 

interviewing, counselling and management of cardiac risk factors, and targeted interventions 

aimed at achieving changes in a specific risk factor. The review specifically included trials on 

risk factor reduction, and improvements in BP were exhibited in most trials that employed 

multifaceted interventions. A positive impact on 10-year cardiovascular risk was also 

reported. The authors of this review attributed the success of nurse-led care to being 

systematic, methodical and regular with continuous encouragement to change behaviour 

patterns, promoting greater commitment and better clinical outcomes.92 Another trial16 

showed that increasing patients’ knowledge of CHD and improving their awareness of the 

risk factors, and providing practical steps for modifying them, empowers the participants to 

become more involved in self-care activities, which demonstrates that empowerment and 

motivation appear to be important components of NLCs. 
 

The results of the present review on blood lipids suggested that NLCs could not achieve the 

target level of total cholesterol ≤4-4.5mmol/L and increase HDL-C concentrations more 

effectively than usual care. These results were similar to the ones in the review on cardiac 

risk factor reduction in adults92 that failed to demonstrate statistically significant reductions in 

serum cholesterol in the intervention group.  

 

Health behaviours 

This review highlights that lifestyle interventions provided in NLCs are generally effective and 

lead to changes in physical activity and blood sugar management. However, these 

modifications are not sustained over 12 months. The included studies also identified 

difficulties in improving health behaviours in CHD patients, particularly smoking cessation 
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and body weight reduction. In contrast, a smoking cessation intervention in CHD patients 

substantially decreased mortality risks and other cardiac risk factors according to a Canadian 

study.14 Although interventions on smoking cessation based on advice in the EUROACTION 

programme decreased the risk of relapse in CHD patients; it did not have an impact on high-

risk patients.15 

 
Improvement of lifestyle behaviour in patients with CHD patients around physical exercise 

and body weight reduction is a crucial part of nurse-led interventions for patients with CHD. 

There was a significant increase in adequate physical activities (at least 30 minutes for 4 or 

more times a week) among patients attending NLCs in three trials and fasting blood sugar in 

two trials. Despite this, nurse-led care may lead to little or no difference in achieving targeted 

body mass, weight loss, and ideal waist circumference in the long term. The lack of observed 

effect on body weight and achieving optimal body mass index corresponds to the results of 

another review58 summarising evidence on the adherence to dietary recommendations and 

weight control in the nurse-led intervention group at the 12-month follow-up. Despite adding 

new studies, findings on exercise/body weight have not changed since the last review 

conducted 11 years ago, which highlights the challenges of changing and maintaining healthy 

behaviours. 

  

Similar to the findings of the present review, another review of 12 trials in Western and Asian 

countries on nurse-led patient-centred care for behavioural risk modification58 showed no 

significant long-term effects on improving patients’ behavioural risks at two years after MI. 

The review that analysed behavioural risks, health-related quality of life and cardiac 

physiological parameters showed that none of the included studies reported significant 

effects on improving the behavioural risk of the patients with CHD except one study that 

showed improvement in dietary adherence.    

 

Self-management 

Cardioprotective drugs are a primary therapy for cardiac patients. However, adherence 

remains suboptimal, resulting in inadequate control of symptoms and increased risk of future 

events, including readmissions to hospital and death.93 Evidence shows that patients’ 

commitment and full adherence to treatment according to guidelines for the management of 

atherosclerosis, angina, and MI has been associated with reduced rates of adverse events.94 
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Little or no difference was found in long-term medication compliance in patients attending 

NLCs or usual care for cardioprotective drugs such as ACE-inhibitors, beta-blockers, 

diuretics, antiplatelets, and lipid-lowering medications (statins). A significant difference in 

adherence to cardio-protective drugs between NLC and usual care was noted only in statins 

in three trials,27,31,80 which resulted in improved blood cholesterol concentration in the 

intervention group. Prescription of lipid-lowering agents was high in both groups, while the 

majority of patients used antihypertensive drugs, whereas ACE-inhibitors were the most 

prescribed drug.  

 

The findings of another review on cardiovascular medication adherence among cardiac 

patients demonstrate that medication adherence may be best achieved when the nurse-led 

intervention is multifaceted and includes behavioural and educational interventions 

comprising text and mail messages, telehealth and motivational interviewing, counselling and 

education.93 The review, which compared various types of interventions used by healthcare 

providers, suggested that the most-promising interventions are those that utilise multiple 

approaches and aim to change the desired behaviour. The health benefits of medications 

can be maximised with the help of technology like automated phone text messages that 

reinforce behaviours and adherence to medication schedules.93 In this review, a number of 

trials included additional telephone coaching and telephone education for chronic disease 

management, which has been implemented more efficiently in times of the COVID-19 

pandemic.  

 

Health status and quality of life 

Meta-analyses on health status and health-related quality of life revealed mixed findings that 

could be caused by heterogeneity in the characteristics of the studies. Results of the SF-36 

did not reveal any significant improvement in physical and mental health domains for short-, 

medium- and long-term follow-up periods, although effects tended to strengthen as follow-up 

time increased. A recent review on secondary prevention of CHD modifications showed no 

significant long-term beneficial effects on improving patients’ mental and physical health.58 

This result may be related to the patients’ and health professionals’ perception of the 

attainability of the goals that may impact their adherence to a long-term care plan bearing in 

mind potential changes in the course of cardiac disease. As people with CHD often 

experience complications in the course of their disease and progressive changes in their 
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health conditions, it may impact their self-efficacy, health outcomes and overall quality of 

life.58 

 

When depression is prevalent after MI and CHD, it may decrease quality of life, function and 

well-being20 and add to cardiac morbidity and mortality.10 Depressive disorder is correlated 

with main cardiac events with a relative risk of 2.69.95 Longitudinal studies have revealed that 

depression can remain many months after the acute episode of CHD and may result in a 

major loss of functioning in excess of what is anticipated from the disease itself.95 In recent 

years, more trials have focused on psychological outcomes and improving the mental well-

being of patients with CHD. This review identified seven studies that included depression 

and anxiety as one of the outcomes. Including mental health care in NLCs would constitute 

a major improvement in present care, as depression management has not been routinely 

included in this population.5 

 

Treatment of depression in cardiac patients may improve their quality of life.95 However, 

NLCs did not seem to improve depression and anxiety, as no difference in changes were 

found between the groups during long-term follow-up. These results are consistent with the 

SR by Luo et al.96  that evaluated psychological outcomes among patients assigned to Nurse-

Led Programs of Support and Management and showed no improvement in mental well-

being, particularly depression and anxiety among CHD patients. Although there was a 

significant reduction in depression levels in another integrated nurse-led prevention program 

on cardiovascular diseases, which lasted over a 6-month period, the results were not 

maintained after 1 year.97 As depressed patients appear to be less likely to adhere to cardiac 

programs88, this may also affect the recurrence/worsening of the condition, as well as their 

health behaviour, it is of great significance to detect, diagnose and provide depression 

treatment and focus on participation and compliance with interventions which enhances the 

urgency of implementing depression interventions in NLCs.  

 
3.19 Implications for Practice  
 
This review provides evidence of the effectiveness of NLCs in selected outcomes; therefore, 

NLCs can play a significant role when providing care to patients with CHD, and their 

establishment within health systems should be further explored. Since patient outcomes from 
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attending NLCs are equal to or better than usual care, NLCs could become routine models 

of care for patients with CHD. Some trials have introduced telehealth components in the 

intervention, so NLCs could be beneficial for remote communities, with evidence from some 

recent trials that telehealth can be offered via NLCs.98 102 

 

Coronary heart disease and depression have known to have an adverse effect on each other, 

imposing severe burdens and suffering.103 Anxiety and depression are diagnosed in 20–30% 

of patients with heart disease, and up to 43% in the first 12 months after an acute cardiac 

event.104 The findings of this review demonstrated modest results in reducing moderate to 

severe depression and anxiety in CHD patients. A worse quality of life and a higher incidence 

of adverse events have been observed in CHD patients with a history of depression 

compared to non-depressed patients.105 Poor results in reducing moderate to severe 

depression and anxiety in CHD patients indicate the importance of bringing proactive 

depression screening and referral after a cardiac event into NLCs. Providing a 

comprehensive treatment should assist in identifying patients who are at risk of poor 

prognosis and mortality. Further referral to a psychologist is recommended during the initial 

assessment. If there is no psychologist routinely working with NCLs, it would be 

recommendable to add one to the MD team on the site.  

 

The benefits of early detection and treatment of depression in patients with CHD include an 

enhanced quality of life, improved compliance, and potentially better cardiac outcomes. New 

treatment approaches should be developed and examined to achieve better psychological 

outcomes in patients who attend NLCs. Collaborative approaches in the care of depression 

will be required to improve mental health-related quality of life in cardiac patients, decrease 

the severity of depression, and improve adherence to the management of cardiac risk factors.  

 

3.20 Implications for Future Research 
 
For the last two years, COVID-19 has had a profound impact on the healthcare system 

around the world and transformed its delivery in the community and clinics. In the context of 

the current global situation with the COVID-19 pandemic, social isolation and distancing 

measures are in place to prevent the spread of the disease and lessen potential harm to 

cardiac patients. COVID-19 pandemic has presented unique challenges to healthcare, and 
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telehealth has developed as an indispensable technology to safely and efficiently deliver 

healthcare to patients.106 Telehealth offers a pathway to connect with the clients to attend to 

their issues with the use of technology instead of conventional face-to-face consultation.101  

 

Future research on telehealth in NLCs is recommended to establish consumer acceptance 

as well as efficient and cost-effective ways to deliver nurse-led care remotely. There is a 

need to focus on telehealth and other innovative care models, which are now becoming an 

essential component of providing outpatient care. Future research is needed on the level of 

training the nurses should undertake to assume the extended scope of duties in NLCs. This 

update showed a broad variation in nurses’ qualifications, duties and training. Most of the 

nurses in the trials included in this review had master’s degrees or were qualified to work in 

cardiovascular care as well as additional training in the speciality prior to the trial. While 

nurses internationally and in Australia may have adequate qualifications to work in NLCs, the 

Australian medical profession voices concern to support NLCs. According to the position 

statement of The Royal Australian College of General Practitioners (RACGP), nurses do not 

have sufficient training needed to practice in an open setting with patients presenting with a 

wide range of health issues.107 As traditional nursing training focuses on the standard 

diagnosis, nurse-led care may encounter atypical serious conditions that are beyond their 

nursing expertise level that may not be well managed at the clinic.107 The RACGP argues 

that nurses generally are not educated to oversee patients with complex co-morbidities, so 

mismanagement could possibly cause harm to patients.107 

 

Cost-effectiveness could be further investigated, as a few studies have different health 

economic outcomes.41,108 110 Some studies report that NLCs appear to be more cost-effective 

compared to a usual care-comparator, which can impact the policy direction about the 

delivery of cost-effective services, as they represent value for money.110 Conversely, the 

RACGP states that ‘…nurses rely on decision-making algorithms’ in their clinical setting, 

depending on their experience, which may increase health expenditure by generating a 

higher number of tests and referrals to specialists and prescribing more medications.107 

These higher investigative costs can prevent follow-on costs from missed prevention. A large 

cost-benefit-analysis may assist in identifying this area of the economic value of NLCs. 
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Further research is recommended on measuring patient satisfaction, which was not possible 

to synthesise in this review. Patient satisfaction, one of healthcare’s major quality 

measurements, promotes patient enablement, which in turn affects patients’ ability to 

manage their lifestyle and health behaviours.38 Cross-sectional studies on patient satisfaction 

in NLCs for patients with chronic cardiac and kidney diseases demonstrated that patients 

were generally satisfied with NLCs in the management of their chronic conditions.38,111 

Furthermore,  since CHD is a complex disease with different stages during the life course, it 

would be interesting to research at what stages of the disease patients are most responsive 

to nurse-led care. For example, by comparing those patients who are medically (as opposed 

to surgically) managed, patients before or after the surgery, newly diagnosed patients or 

those who have lived with CHD for a considerable time. 

 

Further studies should be conducted to research barriers and enablers for the successful 

establishment of NLCs, as well as other factors that will make this model of care provision 

effective for patients and nurses. Further research is also recommended to explore and 

evaluate the economic impact and cost-effectiveness of NLCs. The educational and training 

level of nursing staff required to manage extended responsibilities in the clinics should be 

appraised. 

 

3.21 Limitations 
 
This review has several limitations. Meta-analysis for some outcomes included only 2-3 

studies, and some trials only had a small number of participants, making it difficult to make 

strong recommendations when confidence intervals for effect sizes are wide. However, this 

has been accounted for in the meta-analyses and through the GRADE assessment. Not all 

included studies reported long-term outcomes; thus, some meta-analyses were carried out 

only for short- or medium follow-up periods. Given that telehealth was included as an 

additional setting in NLC and was excluded in the original review, the studies prior to 2010 

have not been searched for telehealth. Databases in the English language only were 

searched; thus, relevant non-English trials were excluded. Not all the data could be 

retrieved from all the included studies, as the contacted authors did not provide the 

requested data. 
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3.22 Conclusion 
 
The evidence of this review suggests that NLCs can play a significant role in providing care 

to patients with CHD and may have similar or better effects on the prevention and treatment 

of CHD compared to usual care. The trials added to this review included outcomes such as 

all-cause mortality, exacerbation of chest pain and adherence to medication that were not 

presented in the 2010 review. The current analysis suggested a likely favourable effect of 

NLCs on mortality and chest pain, some cardiac risk factors, increase in physical activities, 

but effects on transformations of some health behaviours, compliance to medications and 

health-related quality of life were less evident. Nevertheless, the evidence shows that NLCs 

provide a model of care that is at least as effective as usual care for patients with CHD. 
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Chapter 4 General Discussion and Conclusion 
 
4.1 Discussion 
 
This thesis presents a SR on the effectiveness of NLCs for patients with CHD. This chapter 

discusses the findings in light of currently available evidence and provides implications for 

clinical practice and future research. While the findings of the SR were discussed in light of 

the global literature, the discussion here explores NLCs in Australia, including nurse-led 

services that are available nationwide, the policies on NLCs in Australia, and support from 

the medical organisations, and highlights the potential for NLCs remote Australia.  

 

With the increased longevity of the population and treatment complexities of chronic 

diseases, the health care needs have altered globally.112 Health systems must develop 

innovative ways to address these challenges, including incorporating the full capacity of 

nurses in the healthcare workforce.113 Nurse-led clinics may have the design to meet these 

challenges and are already established both nationally and internationally in healthcare with 

favourable benefits of decreased hospital readmissions, improved clinical and patient 

outcomes, and increased accessibility in remote areas.114 Improved utilisation of the nursing 

workforce in healthcare is crucial if Australia is to effectively meet increasing health demands 

and contribute to reducing the burden on the healthcare system.114 Governments are major 

stakeholders in healthcare and are responsible for regulatory, policy and implementation to 

improve the healthcare system and population well-being.    

 

In 2012 Hoare et al. undertook a realist review on the role of Government policy in supporting 

nurse-led care in general practice. They examined NLC clinical governance and practice in 

three developed countries: the UK, New Zealand and Australia. While practice nurses 

operate NLCs autonomously, managing patients with chronic conditions in the UK and other 

countries, there is limited existing evidence that nurses in Australia and New Zealand 

routinely deliver NLCs in primary care. The nurse workforce in England has both a clinical 

governance and a Quality and Outcomes Framework indispensable for NLCs management. 

Comparatively, Australia and New Zealand have no career structure for practice nurses.115 

The main motivation for expanding nurse-led care in the UK was financial incentives to attain 

affirmative patient health outcomes. However, Australia and New Zealand have lacked 

similar plans to cultivate the primary care nursing workforce and initiate a national quality 
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framework with financial incentives for NLCs. The current situation may not be sustainable 

in the long term due to the increasing numbers of patients with chronic conditions.115  

 

Nurse-led clinics are expanding in a diverse range of specialities in Australia in response to 

the restructuring of healthcare services. In the last ten years, there has been an increase in 

NLCs. A scoping study on nurse-led services in Queensland stated that NLCs are “the 

sleeping giant of healthcare reform in Australia” (p. 363), and the time has come for changes 

in policy to fulfil the potential of NLCs.116 The findings of the review demonstrated that nurses 

had become leading teams in hospitals and communities, providing accessible service to 

patients with chronic diseases.116  

 

In an Australian setting, a nurse-led chest pain clinic in Royal Hobart Hospital proved to have 

a more efficient patient assessment compared to a general cardiology clinic and superior 

clinical outcomes to the usual care.117 An atrial fibrillation (AF) clinic in The Canberra 

Hospital, established in 2015 as a pilot NLC, demonstrated effectiveness in improving 

adherence to anticoagulation guidelines for the management of AF patients.118 An NLC in a 

tertiary hospital in Australia designed to prevent progressive cardiac dysfunction and heart 

failure (HF) was associated with decreased hospital stay and improved cardiac function over 

the long term.119 As these publications have their limitations, such as different population 

sources in the comparative groups, the absence of a control group with standard care, and 

a small heterogenous cohort, it is worthwhile to undertake further studies and assess to what 

extent NLCs are effective in managing risk factors compared to other models of care. 

 

4.1.1 Expansion of NLCs in Australia 
 
Although there is a great potential for NLCs in Australia, strategic nursing leadership and 

planning are required. Nurses can actively promote policy transformations that substitute a 

system focused on acute and chronic care with services that are positioned around patient-

centred care.116 Further studies should be conducted to research barriers and enablers for 

the successful establishment of NLCs as well as other factors that will make this model of 

care provision effective for patients and nurses. 
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There is a perspective that the implementation of NLCs will accelerate, as they have proved 

to be an evidence-based remedy to manage the increased burden on the healthcare system. 

Expanding NLCs in Australia will require thorough planning and vigorous clinical governance 

structure, and support from medical colleagues. According to RACGP107, NLCs have not 

received due support from medical professionals, which partially explains the lack of progress 

of NLCs here in Australia. RACGP does not consider NLCs to be “a long-term solution to 

health workforce issues”, as all patients should have access to primary care led by culturally 

responsive GPs.107     

Nursing education and practice would require some transformation to further develop NLCs 

in Australia. For example, the Commonwealth government, Australian Health Practitioner 

Regulation Agency (AHPRA), and health care organisations120 could take actions to 

encourage and support nurses to complete advanced practice degree programs that will 

assist them in transitioning into innovative clinical practice areas.120 Australian universities 

do offer courses and leadership programs for NPs to obtain the necessary qualification and 

competencies for expanded practice to work at an advanced level and gain knowledge on 

ethical, professional and legal issues relating to autonomous and multi-disciplinary practice. 

Although the number of the programs and courses continues to grow, there are still a number 

of limitations to the NP role in Australia. Nurse practitioners have lacked organised guidance 

and mentorship for their role at the local and national levels.121 Their practice was restricted 

until the passing of the Health Legislation Amendment (Midwives and Nurse Practitioners) 

Act 2010, which has provided them with access to government-subsidised services.121 It is 

crucial that beneficial policies and appropriate resources continue to support the role of NPs  

and other advanced nursing roles so that they are efficiently utilised in the Australian 

healthcare system.121 

As this review was being conducted, unprecedented events took place in the form of the 

COVID-19 global pandemic, which had a huge burden on healthcare provision and 

expenses. The post-pandemic effects on the health system are yet to be determined. During 

these critical times, it is becoming more apparent that nurses are the backbone of global 

health care, working at the front line of hospitals, clinics, units and wards, nursing homes, 

and prisons, and that the need for nurses and NLCs has never been greater.122 With 

healthcare systems around the world experiencing strain from COVID and its continuously 
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emerging new variants, unprecedented nursing shortages has presented a tremendous 

burden to the healthcare system.123 

New ways of care delivery have been necessitated to continue to address patients’ needs, 

such as telehealth care and virtual clinics. For example, the Australian Government initiated 

temporary funding for telehealth consultations provided by primary healthcare nurses to 

deliver services for the management of chronic diseases.124  

A number of new studies 6,7,10,11,13,14,16,20 included in this update utilised telephone coaching 

and counselling. However, there was no data on what extent information technology was 

involved in NLCs and whether it contributed to the success of the intervention. Other pilot 

trials in this area demonstrated that virtual clinics have been suitable and can be promptly 

utilised in response to coronavirus.125  

4.2 Implications for Practice 
 
Based on the synthesis and meta-analysis of this review, NLCs are comparable to usual care 

that provides treatment to CHD patients; therefore, the establishment of NLCs should be 

further investigated. Studies have shown that NLCs may be effective in educating CHD 

patients in the communities, with the evidence supporting short-, medium- and long-term 

outcomes and reducing the re-hospitalisation burden. Nurse-led clinics provide effective tools 

to empower patients to actively manage their conditions. Since some trials have already 

utilised new technology components of telehealth in clinics, NLCs could be beneficial for 

remote communities. Telehealth expands patient access to services, thereby promoting the 

integration of remote services and primary care in supporting efficient care management.126 

 

Additional focus should be on preventive variables for CHD patients, including dietary 

patterns, lifestyle in various cultures and countries, and ethnic and cultural beliefs towards 

disease should be considered when establishing NLCs in different localities.127 Nurses’ 

collaborative approach within multiple disciplinary care can help to steer the patient journey 

towards healthy choices.38 Changes may be needed in NPs’ education and specialisation to 

have a stronger focus on behaviour changes, as the findings of this review have 

demonstrated that interventions are not currently effective. 

  



 
 

79 

Translation of research into clinical practice can be challenging and can encounter several 

barriers. While nurses can be enthusiastic in responding to new reforms in healthcare and 

offering their services and expertise, moving towards more autonomous practice in NLCs 

requires adequate education and individual desire to improve provision and appropriate 

planning.128 When establishing new services like NLCs, ongoing performance evaluation is 

critical to ensure that NLCs achieve their objectives and provide safe, high-quality services 

that meet patients’ needs. It is a crucial element that should be approved by all 

stakeholders.112  

 

4.3 Conclusion 
 
Interventions of NLCs, aiming to improve health outcomes, have the potential to reduce 

mortality and cardiac risk factors and improve quality of life. This SR with meta-analysis offers 

new evidence related to the effectiveness of NLCs for patients with CHD. A sufficient number 

of trials were identified to undertake meta-analysis and estimate overall effect sizes for NLCs 

compared to usual care for patients with CHD on a range of outcomes. This updated review 

contributes to the body of evidence on the effectiveness of NLCs. Furthermore, it lends 

support to the expansion of healthcare services for secondary prevention of CHD and the 

advance of nursing careers in Australia as well as overseas. 
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Appendices  
Appendix A 

Search strategy 

PubMed 

Limitations:  

Date: 1 January 2008 – February 2022 

Language: English 

Coronary heart disease Nurse led clinics Randomised Controlled 
Trial 
 

“Coronary Disease”[mh:noexp] OR 
“coronary artery diseases”[mh] OR 
“coronary occlusion”[mh] OR 
“coronary stenosis”[mh] OR 
“coronary heart disease*”[tiab] OR 
“coronary disease*”[tiab] OR 
“myocardial infarction”[tiab] OR 
“coronary artery disease*”[tiab] OR 
“coronary occlusion”[tiab] OR 
cardiac[tiab] 
 

“Practice Patterns, Nurses'”[mh] 
OR  
“nurse coordinated clinic*”[tiab] 
OR “nurse led clinic*”[tiab] OR 
“Nurse initiated”[tiab] OR “Nurse 
managed”[TIAB] OR “nurse 
led”[tiab] 

“Clinical stud*”[all] OR 
“Randomised Controlled 
Trial*”[all] OR  
“Clinical trial*”[all] OR 
“Controlled Clinical 
Trial*”[all] OR 
“randomi*[all] OR 
“randomly”[all] OR 
“RCT*”[all] 
   

 
 

 Search strategy dated 21.04.2019 Records retrieved 
S1 “coronary disease”[mh:noexp] 130069 
S2 “coronary artery diseases”[mh] 0 
S3 “coronary stenosis”[mh] 17817 
S4 “coronary heart disease*”[tiab] 48387 
S5 “coronary disease*”[tiab] 19478 
S6 “myocardial infarction”[tiab] 173225 
S7 “coronary artery disease*”[tiab] 82933 
S8 “coronary occlusion”[tiab] 6181 
S9 cardiac[tiab] 580490 
S10 “Practice Patterns, Nurses'”[mh] 2421 
S11 “nurse coordinated clinic*”[tiab] 0 
S12 “nurse led clinic*”[tiab] 171 
S13 “Nurse initiated”[tiab] 323 
S14 “Nurse managed”[tiab] 534 
S15 “nurse led”[tiab] 3424 
S16 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 

OR S8 OR S9 
870981 

S17 S10 OR S11 OR S 12 OR S13 OR S14 OR 
S15 

2421 

S18 “Randomised Controlled Trial*”[all] 512175 
S19 “Clinical stud*”[all] 0 
S20 “Clinical trial*”[all] 691680 
S21 “Controlled Clinical Trial*”[all] 105967 
S22 randomi*[all] 843161 
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S23 “randomly”[all] 317856 
S24 “RCT*”[all] 20504 
S25 S18 OR S 19 OR S20 OR S21 OR S22 OR 

S23 OR S 24 
1417252 

S26 S16 AND S17 AND S25 158 
 
Appendix B 

Rationale for Studies not included in the review  
 

Study Rationale for exclusion 
Al-Ganmi AHA, Perry L, Gholizadeh L, Alotaibi AM. Behaviour change 
interventions to improve medication adherence in patients with cardiac 
disease: Protocol for a mixed methods study including a pilot randomised 
controlled trial. Collegian. 2018; 25(4):385-94. 

Protocol 

Assyag P, Boutron I, Boyer-Chatenet L, Dalichampt M, Steg PG, 
Montalescot G, et al. RESICARD prevention trial: A randomized multicentre 
study comparing standard care with supervised nurse-led therapeutic 
education. Results of a French network of cardiac risk-factor correction. 
European Heart Journal. 2011; 32:229. 

Conference abstract 

Bavry AA. Nurse-coordinated multidisciplinary, family-based cardiovascular 
disease prevention programme (EUROACTION). ACC Cardiosource 
Review Journal. 2008; 17(8):49-. 

Same results as in Wood et 
al15 

Brors G, Norekval TM, Skotnes LH, Fridlund B. The self-management 
behaviour after an individual nurse-led counselling programme for patients 
early discharged aftermyocardial infarction: A pilot randomised controlled 
trial. European Journal of Cardiovascular Nursing. 2016; 15:S100-S1. 

Conference presentation 

Buigues C, Queralt A, De Velasco JA, Salvador-Sanz A, Jennings C, Wood 
D, et al. Lipid Profile Results after Cardiovascular Prevention Programme: 
Euroaction Model in Spain. Endocr Metab Immune Disord Drug Targets. 
2020; 20(9):1412-8 

Spanish component of 
EUROACTION study 

Chan Y, Carrington M, Calderone A, Stewart S. A randomised controlled 
study of a multidisciplinary, home-based health care program for privately 
insured cardiac patients: The Young @ Heart Study. Heart Lung and 
Circulation. 2010; 19:S243. 

Secondary analysis of the 
studies 

Chan Y-K, Stewart S, Calderone A, Scuffham P, Goldstein S, Carrington 
MJ, et al. Exploring the potential to remain "Young @ Heart": initial findings 
of a multi-centre, randomised study of nurse-led, home-based intervention 
in a hybrid health care system. International journal of cardiology. 2012; 
154(1):52-8. 

Secondary analysis of the 
studies 

Chan SS, Leung DY, Lau C, Wong V, Lam T. Cost-effectiveness analysis of 
a low intensity nurse-led stage-matched smoking cessation intervention to 
cardiac patients in Hong Kong. Circulation. 2010;122(2):e87. 

Conference presentation 

Cohen A, Assyag P, Boyer-Chatenet L, Cohen-Solal A, Perdrix C, 
Dalichampt M, et al. An education program for risk factor management after 
an acute coronary syndrome a randomized clinical trial. JAMA Internal 
Medicine. 2014; 174(1):40-8. 

Not an NLC 

Corones-Watkins K, Theobald K, White K, Clark RA. A pilot study of a post-
discharge nurse-led, educational intervention on cardiac selfefficacy and 
anxiety in post-PCI patients. Global Heart, 2014; 9(1):e336. 

Conference presentation 

Corones-Watkins K, Theobald K, White K. Self-management practices in 
post-PCI patients after attending a nurse-led clinic. Heart Lung and 
Circulation. 2016; 25:S302. 

Conference presentation 

Gaudel P, Neupane S, Koivisto A-M, Kaunonen M, Rantanen A. Effects of a 
lifestyle-related risk factor modification intervention on lifestyle changes 
among patients with coronary artery disease in Nepal. Patient Educ Couns. 
2021; 104(6):1406-14. 

Does not meet a PICO 
criteria 
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Study Rationale for exclusion 
Harald Thune Jorstad HT, Fagel ND, Scholte Op Reimer W, Tijssen JGP, 
Peter RJG. A nurse coordinated prevention program improves quality of life 
in coronary patients: Results from the RESPONSE trial. European Journal 
of Cardiovascular Prevention and Rehabilitation. 2011; 18(1):S2. 

Conference abstract  

Jiang W, Feng M, Gao C, Li J, Gao R, Wang W. Effect of a nurse-led 

individualized self-management program for Chinese patients with 

acute myocardial infarction undergoing percutaneous coronary 

intervention. Eur J Cardiovasc Nurs. 2020; 19(4):320-9. 

Not RCT 

Jorstad HT, Madelon Minneboo M, Fagel ND, Scholte Op Reimer WJ, 
Tijssen JG, Peters RJG. A nurse coordinated prevention program improves 
quality of life in coronary patients: Results from the response trial. European 
Journal of Preventive Cardiology. 2012; 19(1):S46. 

Conference abstract 

Jørstad HT, Alings AMW, Liem AH, Von Birgelen C, Tijssen JGP, De Vries 
CJ, et al. RESPONSE study: Randomised Evaluation of Secondary 
Prevention by Outpatient  Nurse SpEcialists. Study design, objectives and 
expected results. Netherlands Heart Journal. 2009; 17(9):322-8. 

Same results as Jorstad8 
2013 

Jorstad HT, Scholte Op Reimer WJ, Lenzen MJ, Tijssen JG, Peters RJG. 
Structuring a nurse led secondary prevention clinic: A multicenter 
experience in 700 patients. European Journal of Cardiovascular Nursing. 
2010; 9:S27. 

Same results as Jorstad8 
2013 

Jorstad HT, Von Birgelen C, Alings M, Liem A, Van Dantzig JM, Jaarsma 
W, et al. Improvement of risk factor control after an acute coronary 
syndrome by a nurse coordinated prevention program: Results from a 
randomized trial. Journal of the American College of Cardiology. 2011; 
57(14):E549. 

Conference abstract 

Karataş T, Polat Ü. Effect of nurse-led program on the exercise behavior of 
coronary artery patients: Pender’s Health Promotion Model. Patient Educ 
Couns. 2021; 104(5):1183-92 

Includes rehabilitation 
programme 

Koh KWL, Wang W, Richards AM, Chan MY, Cheng KKF. Effectiveness of 
advanced practice nurse-led telehealth on readmissions and health-related 
outcomes among patients with post-acute myocardial infarction: ALTRA 
Study Protocol. Journal of Advanced Nursing (John Wiley & Sons, Inc). 
2016; 72(6):1357-67. 

Protocol 

Kure CE, Ski CF, Stewart S, Chan YK, Carrington MJ, Thompson DR. 
Potential impact of depression on health outcomes in a randomised control 
trial of multidisciplinary, nurse-led, home based intervention (HBI) to reduce 
secondary cardiac events. Global Heart. 2014; 9(1):e29. 

Same results as Carrington 
et al6 2013 

Lachman S, Minneboo M, Snaterse M, Jorstad HT, Ter Riet G, Scholte Op 
Reimer WJ, et al. Community-based comprehensive lifestyle programs in 
patients with coronary artery disease: Objectives, design and expected 
results of Randomized Evaluation of Secondary Prevention by Outpatient 
Nurse SpEcialists 2 trial (RESPONSE 2). American heart journal. 2015; 
170(2):216-22. 

Protocol 

Lewis M, Chondros P, Mihalopoulos C, Lee YY, Gunn JM, Harvey C, et al. 
The assertive cardiac care trial: A randomised controlled trial of a 
coproduced assertive cardiac care intervention to reduce absolute 
cardiovascular disease risk in people with severe mental illness in the 
primary care setting. Contemp Clin Trials. 2020; 97:106143 

Protocol 

Lu CC, Hsiao YC, Huang HW, Lin JY, Huang CL. Effects of a Nurse-Led, 
Stage-Matched, Tailored Program for Smoking Cessation in Health 
Education Centers: A Prospective, Randomized, Controlled Trial. Clin Nurs 
Res. 2018:1054773817754276. 

Authors did not reply to the 
request to provide data 
separately for CHD patients 

Oranta O, Luutonen S, Salokangas RKR, Vahlberg T, Leino-Kilpi H. Nurse-
led interpersonal counseling for depressive symptoms in patients with 
myocardial infarction. Cardiology (Switzerland). 2013 

Abstract 
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Study Rationale for exclusion 
Pająk A, Wolfshaut-Wolak R, Doryńska A, Jankowski P, Fornal M, Grodzicki 
T, et al. Longitudinal effects of a nurse-managed comprehensive 
cardiovascular disease prevention program for hospitalized coronary heart 
disease patients and primary care high-risk patients. Kardiologia Polska 
(Polish Heart Journal). 2020; 78(5):429-37. 

Polish component of 
EUROACTION study 

Paoli G, Notarangelo MF, Mattioli M, La Sala R, Foà C, Solinas E, et al. 
ALLiance for sEcondary PREvention after an acute coronary syndrome. 
The ALLEPRE trial: A multicenter fully nurse-coordinated intensive 
intervention program. American Heart Journal. 2018; 203:12-6. 

Protocol 

Richards SH, Campbell JL, Dickens C, Anderson R, Gandhi M, Gibson A, et 
al. Enhanced psychological care in cardiac rehabilitation services for 
patients with new-onset depression: the CADENCE feasibility study and 
pilot RCT. Health Technol Assess. 2018; 22(30):1-220. 

Rehabilitation  

Rideout A, Lindsay G, Godwin J. Patient mortality in the 12 years following 
enrolment into a pre-surgical cardiac rehabilitation programme. Clinical 
Rehabilitation. 2012; 26(7):642-7. 

Cardiac rehabilitation 
programme 

Ruiz-Bustillo S, Ivern C, Badosa N, Farre N, Marco E, Bruguera J, et al. 
Efficacy of a nurse-led lipid-lowering secondary prevention intervention in 
patients hospitalized for ischemic heart disease: A pilot randomized 
controlled trial. Eur J Cardiovasc Nurs. 2019; 18(5):366-74. 

Cardiac rehabilitation 
programme 

Snaterse-Zuidam M, Heiligenberg M, Ter Riet G, Jorstad HT, Boekholdt 
SM, Scholte Op Reimer WJM, et al. Nurse-coordinated care improves risk 
reduction after acute coronary syndrome by stricter adherence to guideline 
recommended drug titration. European Heart Journal. 2016; 37:456. 

Abstract 

Stewart S, Carrington MJ, Goldstein S, Scuffham P. Differential impact of a 
nurse-led, home-based intervention for optimal secondary cardiac 
prevention on recurrent hospitalization in men and women: The Young @ 
Heart multicentre, randomized trial. European Heart Journal. 2013; 34:629. 

Secondary analysis of the 
studies 

Stewart S, Wiley JF, Ball J, Chan Y-K, Ahamed Y, Thompson DR, et al. 
Impact of Nurse-Led, Multidisciplinary Home-Based Intervention on Event-
Free Survival Across the Spectrum of Chronic Heart Disease: Composite 
Analysis of Health Outcomes in 1226 Patients From 3 Randomized Trials. 
Circulation. 2016; 133(19):1867-77. 

Secondary analysis of the 
studies 

Verweij L, Jepma P, Buurman BM, Latour CHM, Engelbert RHH, Ter Riet 
G, et al. The cardiac care bridge program: design of a randomized trial of 
nurse-coordinated transitional care in older hospitalized cardiac patients at 
high risk of readmission and mortality. BMC Health Serv Res. 
2018;18(1):508. 

Not an NLC 

Voogdt-Pruis H R, BeusmansGHM, Gorgels APM, van Ree JW. Nurse-led 
cardiovascular prevention is effective for both low-educated and higher-
educated patients...PCNA's 16th Annual Poster Session at the Annual 
Symposium in Northwest Chicago, Illinois, April 15-17. Journal 
ofCardiovascular Nursing. 2010;25(5):364-5. 

Abstract 

Xueyu L, Shunlin X, Lijuan Z, Rongbin L, Jianrong W. Home-Based 
Exercise in Older Adults Recently Discharged From the Hospital for 
Cardiovascular Disease in China. Nursing Research. 2015; 64(4):246-55. 

Cardiac rehabilitation 
programme 

Yan Z, Jiali L, Fangming F, Mengting J, Chunyan Z, Xiaofang W. Effects of 
a Nurse-Led Phone Follow-up EducationProgram Based on the Self-
efficacy Among Patients WithCardiovascular Disease. Journal of 
Cardiovascular Nursing. 2018; 33(1):E15-E23. 

Does not meet populationn 
criteria 

Zhang P, Xing F-M, Li C-Z, Wang F-L, Zhang X-L. Effects of a nurse-led 
transitional care programme on readmission, self-efficacy to implement 
health-promoting behaviours, functional status and life quality among 
Chinese patients with coronary artery disease: A randomised controlled 
trial. Journal of Clinical Nursing. 2018; 27(5-6):969-79. 

Same trial as Zhang P, Hu 
Y-d, Xing F-M, Li C-Z, Lan 
W-F, Zhang X-L. Effects of a 
nurse-led transitional care 
program on clinical 
outcomes, health-related 
knowledge, physical and 
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Study Rationale for exclusion 
mental health status among 
Chinese patients with 
coronary artery disease: A 
randomized controlled trial. 
International Journal of 
Nursing Studies. 2017; 
74:34-43. 

Zhao Y, Wong FKY. Effects of a post discharge transitional care 
programme for patients with coronary heart disease in China: A randomised 
controlled trial. Journal of Clinical Nursing. 2009; 18(17):2444-55. 

Not an NLC 

Included studies with missing data 
 

Study Missing data 
Chan Y-K, Stewart S, Calderone A, Scuffham P, Goldstein S, Carrington 
MJ, et al. Exploring the potential to remain "Young @ Heart": initial findings 
of a multi-centre, randomised study of nurse-led, home-based intervention 
in a hybrid health care system. International journal of cardiology. 2012; 
154(1):52-8. 

Data was reported in %, 

rather than whole numbers. 
Authors did not respond. 

Oranta O, Luutonen S, Salokangas RKR, Vahlberg T, Leino-Kilpi H. 
Depression-Focused Interpersonal Counseling and the Use of Healthcare 
Services After Myocardial Infarction. Perspect Psychiatr Care. 2012; 
48(1):47-55. 

Data is presented as 
graphs. Authors did not 
respond. 

Oranta O, Luutonen S, Salokangas RK, Vahlberg T, Leino-Kilpi H. The 
outcomes of interpersonal counselling on depressive symptoms and 
distress after myocardial infarction. Nordic Journal of Psychiatry. 2010; 
64(2):78-86.  

Data is not presented as 
whole numbers. Authors did 
not respond. 
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Appendix D 

Critical Appraisal 
1. Critical appraisal results for included studies using the JBI-Critical Appraisal Checklist for randomised 

controlled trials 
 

 Barley et 
al   

2014 

Carringto
n et al  
2014 

Chan et 
al  2012 

Corones-
Watkins et 
al  2019 

Jiang et 
al  2020 

 

Jorstad et 
al  

2016 

Jorstad et 
al  

2013 

Karatas et 
al  

2020 

Oranta et 
al  2011 

Oranta et 
al  2012 

Oranta et 
al  2010 

Park et al  
2017 

Saffi et 
al  

2014 

Smith et 
al 2009 

Wood 
et al  
2008 

Zhang 
et al  
2017 

1. True 
random zat on 
used for 
ass gnment of 
part c pants to 
treatment 
groups 
 

Yes Yes Yes Yes Yes Yes Yes Yes Unc ear Unc ear Unc ear Yes Yes Yes Unc e
ar 

Yes 

2. A ocat on 
concea ment 
 

Yes Unc ear Unc ear Yes Yes Unc ear Unc ear Yes Unc ear Unc ear Unc ear Yes  Unc e
ar 

Unc ear Unc e
ar 

Yes 

3. S m ar ty of 
treatment 
groups at the 
base ne 
 

Yes Yes Yes No Yes Yes/Yes  No Yes Yes Yes Yes Yes Yes Yes Unc e
ar 

Yes 

4. B nd ng of 
part c pants to 
treatment 
ass gnment 
 

No Yes No Yes No Unc ear Yes Unc ear No No No No No No No Yes 

5. B nd ng of 
those 
de ver ng 
treatment  

No Yes No Yes  No No No No No No No No No No No No 

6. B nd ng of 
outcomes 
assessment  

Yes Yes Yes No Yes Unc ear Yes Unc ear Unc ear Unc ear Unc ear Unc ear Unc e
ar 

Unc ear Unc e
ar 

Yes 

7. Treatment 
groups treated 
dent ca y 
other than the 
ntervent on of 
nterest 

Yes Yes Yes No Unc ear Yes Yes Yes Yes Yes Yes Yes Yes No Unc e
ar 

Yes 

8. Fo ow up 
comp et on  

No Yes Unc ear No Unc ear No Yes Yes No No No Yes Yes Yes No Yes 

9. Part c pants 
ana ys s n the 

Yes No Yes Yes No No No No No No No No Yes Yes Yes Yes 
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 Barley et 
al   

2014 

Carringto
n et al  
2014 

Chan et 
al  2012 

Corones-
Watkins et 
al  2019 

Jiang et 
al  2020 

 

Jorstad et 
al  

2016 

Jorstad et 
al  

2013 

Karatas et 
al  

2020 

Oranta et 
al  2011 

Oranta et 
al  2012 

Oranta et 
al  2010 

Park et al  
2017 

Saffi et 
al  

2014 

Smith et 
al 2009 

Wood 
et al  
2008 

Zhang 
et al  
2017 

groups to 
wh ch they 
were 
random sed 
 
10. Outcomes 
measurement 
n the same 
way for 
treatment 
groups 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

11. Outcomes 
measurement 
re ab ty  
 

Unc ear Unc ear Unc ear No Unc ear Unc ear Unc ear Unc ear Unc ear Unc ear Unc ear Unc ear Yes Yes Yes Yes 

12. 
Appropr ate 
stat st ca  
ana ys s  
 

Yes Yes N/A No Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

13. 
Appropr ate 
tr a  des gn, 
and any 
dev at ons 
from the 
standard RCT 
des gn  

Yes Yes N/A Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes No 
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2. Critical appraisal results for studies from the previous review using the JBI-Critical Appraisal 
Checklist for randomised controlled trials 
 
 

 Campbell, 
Ritchie et 

al,  
1998 

Campbell, 
Thain et al,  

1998 

Delaney 
et al, 
2008 

Murchie 
et al, 
2004 

Murchie 
et al, 
2003 

Jiang et 
al, 2007 

 

Khunti et 
al, 2007 

Lapointe 
et al, 
2006 

McHugh 
et al, 
2001 

Jolly et 
al, 1999 

Jolly et 
al, 1998 

Woollard 
et al, 2003 

JCR 

Woollard 
et al, 2003 

JHH 

1. True 
randomizatio
n used for 
assignment 
of 
participants 
to treatment 
groups 
 

Yes  Yes Yes Yes Yes yes No No Unclea
r 

Yes Yes Yes Yes 

2. Allocation 
concealment 
 

 Unclear Unclear Unclea
r 

Unclea
r 

Unclea
r 

unclea
r 

unclea
r 

unclear unclear Unclea
r 

Unclea
r 

Yes Yes 

3. Similarity 
of treatment 
groups at the 
baseline 
 

Unclear  Yes Yes Yes Yes yes No yes yes Yes No Yes Yes 

4. Blinding of 
participants 
to treatment 
assignment 
 

No  No No No No unclea
r 

unclea
r 

no unclear No No No No 

5. Blinding of 
those 
delivering 
treatment  

No  No No No No no no no no No No No No 

6. Blinding of 
outcomes 
assessment  

 Unclear No Unclea
r 

Yes Unclea
r 

yes unclea
r 

unclear no Unclea
r 

Unclea
r 

No No 
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 Campbell, 
Ritchie et 

al,  
1998 

Campbell, 
Thain et al,  

1998 

Delaney 
et al, 
2008 

Murchie 
et al, 
2004 

Murchie 
et al, 
2003 

Jiang et 
al, 2007 

 

Khunti et 
al, 2007 

Lapointe 
et al, 
2006 

McHugh 
et al, 
2001 

Jolly et 
al, 1999 

Jolly et 
al, 1998 

Woollard 
et al, 2003 

JCR 

Woollard 
et al, 2003 

JHH 

7. Treatment 
groups 
treated 
identically 
other than 
the 
intervention 
of interest 

Yes  Yes Yes Yes  Yes yes Yes No yes Unclea
r 

Unclea
r 

Yes Yes 

8. Follow up 
completion  
 

Yes Yes Yes Yes Yes No yes no No  Yes Yes Yes Yes 

9. 
Participants 
analysis in 
the groups to 
which they 
were 
randomised 
(ITT) 
 

Yes Yes Yes Yes Yes yes yes no no Yes Yes Yes Yes 

10. 
Outcomes 
measurement 
in the same 
way for 
treatment 
groups 

Yes Yes Yes Yes Yes yes yes yes yes Yes Yes Yes Yes 

11. 
Outcomes 
measurement 
reliability  
 

No Yes Yes Yes No unclea
r 

yes unclear No Yes Yes Yes Yes 

12. 
Appropriate 

Yes Yes Yes Yes Yes yes yes yes yes Yes Yes Yes Yes 
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 Campbell, 
Ritchie et 

al,  
1998 

Campbell, 
Thain et al,  

1998 

Delaney 
et al, 
2008 

Murchie 
et al, 
2004 

Murchie 
et al, 
2003 

Jiang et 
al, 2007 

 

Khunti et 
al, 2007 

Lapointe 
et al, 
2006 

McHugh 
et al, 
2001 

Jolly et 
al, 1999 

Jolly et 
al, 1998 

Woollard 
et al, 2003 

JCR 

Woollard 
et al, 2003 

JHH 

statistical 
analysis  
 
13. 
Appropriate 
trial design, 
and any 
deviations 
from the 
standard 
RCT design  

Yes Yes No No No yes yes yes yes Yes Yes Yes Yes 












