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RATIONALE AND POLICY ISSUES 

Stroke is a leading cause of death and long-term disability in Canada and is defined as the 
abrupt onset of a neurological deficit that is attributable to a focal vascular cause.1 Transient 
ischemic attacks (TIA) are focal neurological deficits lasting less than 24 hours caused by 
cerebral ischemia.2 The risk of stroke in the 90 days following a TIA is approximately 10% to 
20%.3 Approximately 62,000 patients with stroke and TIA are treated in Canadian hospitals 
each year.4 

 

Ischemic stroke is usually caused by thrombosis of the cerebral vessels themselves or by 
emboli from a proximal arterial source or the heart.1 Atrial fibrillation (AF), a type of arrhythmia 
without detectable P waves,5 may result in stasis of the blood in the left atrial appendage of the 
heart, which can lead to thrombosis formation and subsequent embolization to the brain or to a 
peripheral arterial site.1 The categorization of AF can be determined by the duration of the 
episode. Paroxysmal AF consists of episodes of the arrhythmia that terminate spontaneously 
within seven days and may therefore go undetected and undiagnosed, whereas persistent AF 
consists of episodes that are sustained longer than seven days and are not self-terminating.6 
Patients with AF have a stroke risk of 4.5% per year, but anticoagulation therapy reduces this 
risk to 1.4% per year.7 
 

Roughly 30% to 40% of first-time strokes are due to an unknown cause,2,8 and are referred to as 
an embolic stroke of undetermined source (ESUS).The criteria for the diagnosis of ESUS 
include: 

 stroke detected by computed tomography or magnetic resonance imaging that is not lacunar 

 absence of extracranial or intracranial atherosclerosis causing at least 50% luminal stenosis 
in the arteries supplying the area of ischemia 

 no major-risk of cardioembolic source of embolism 

 no other specific cause of stroke identified (e.g. arteritis, dissection, migraine/vasospasm, 
drug misuse).9 

Knowledge gaps exist for the treatment, management, and prevention of recurring ESUS—
leaving patients at risk for disabling strokes or death. As the evidence suggests that AF may be 
an underlying cause of a significant proportion of ESUS, the importance of accurate detection of 
AF has become a top priority for the health care system. 

In-patient cardiac monitoring only captures a fraction of occult AF cases; the detection rate 
increases with prolonged surveillance time.2,10,11 Long-term heart monitoring using portable 
electrocardiography (ECG) can identify occult AF that is undetectable by other means. To this 
end, portable electronic devices providing increased mobility for patients and the ability to 
transmit data wirelessly have been developed including ambulatory Holter monitors, event loop 
recorders, Mobile Cardiac Outpatient Telemetry (MCOT) devices, and implantable loop 
recorders (ILRs).2 

Outpatient monitoring is not without its challenges. Some devices are bulky and uncomfortable, 
hampering patient compliance.12 Certain devices only record symptomatic events and may not 
accurately detect asymptomatic AF.12 Implantable devices require assistant hardware and 
medical procedures associated with significant costs and unclear health risks.13 Patients may 
not be willing to carry a device with chest electrodes while performing daily activities, or may not 
be willing to undergo an invasive procedure for the implantation of a monitoring device. The 
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relevance of how to use information from cardiac monitoring devices for predicting stroke is 
debated14 and thus guidance on monitoring sporadic AF is necessary. 

Patient selection for ambulatory AF monitoring may not be driven solely by the occurrence of a 
first unexplained stroke. In addition to vascular disease history (i.e., the CHA2DS2-VASc score, 
a score that calculates the stroke risk for patients with AF), prognostic factors — such as 
congestive heart failure, hypertension, age, diabetes, and prior stroke, or TIA — can be used to 
identify patients at high risk of recurrence. 
 
Dussault et al.10 conducted a systematic review and meta-analyses to determine whether the 
duration of ECG monitoring following an ischemic event is related to the detection of AF. The 
authors concluded that longer duration of ECG monitoring after cryptogenic stroke was 
associated with greater detection of AF. Kishore et al.15 performed a systematic review and 
meta-analyses to determine the frequency of newly detected AF using non-invasive or invasive 
cardiac monitoring after ischemic stroke or TIA and concluded that the detection of AF was 
highly variable. Sposato et al.11 also conducted a systematic review and meta-analyses to 
estimate the proportion of patients newly diagnosed with AF after cardiac monitoring following 
stroke or TIA. The proportion of patients diagnosed with post-stroke AF was 7.7% with 
emergency room monitoring (admission ECG), 5.1% with in-hospital monitoring (e.g., serial 
ECG, continuous in-patient ECG monitoring, continuous in-patient cardiac telemetry, and in-
hospital Holter monitoring), 10.7% with ambulatory Holter monitoring, and 16.9% with MCOT, 
external loop recording, and implantable loop recording. All three studies indicated that more 
research is needed.10,11,15 
 
The aim of this health technology assessment (HTA) is to inform decision-making about the 
appropriate use of outpatient AF monitoring in patients who have experienced a stroke and/or 
TIA. Policy issues such as determining the most appropriate device or sequence of devices for 
AF monitoring, identifying and selecting the appropriate patient population for ambulatory 
monitoring, and decisions on anticoagulant therapy initiation based on ambulatory monitoring 
results are in need of evidence-based support. This HTA will address these issues by evaluating 
the clinical effectiveness, and cost-effectiveness of AF ambulatory monitoring devices in 
outpatient stroke and/or TIA patients. This HTA will also identify patient perspectives regarding 
the value and impact of outpatient cardiac monitoring devices for AF monitoring on their health, 
health care, and quality of life. 
 

RESEARCH QUESTIONS 

The proposed HTA will address the following research questions: 

1. What is the clinical effectiveness of outpatient cardiac monitoring devices for AF monitoring 
in discharged stroke and/or TIA patients? 

 
2. What is the cost-effectiveness of outpatient cardiac monitoring devices for AF monitoring in 

discharged stroke and/or TIA patients: 

 compared with each other 

 compared with no monitoring? 
 

3. What are the perspectives and experiences of patients who have had a stroke and/or TIA, 
and caregivers, regarding the value and impact of outpatient cardiac monitoring devices for 
AF monitoring on patient health, health care, and quality of life? 
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Supplementary Questions 

 What are the ethical, legal, and social implications associated with outpatient cardiac 
devices for AF monitoring? 

 What are the implementation considerations — such as technical requirements, staffing, 
training, and accreditation — for outpatient cardiac monitoring devices for AF monitoring? 

 
Question 1 will be addressed in a clinical review, and Question 2 will be addressed through an 
economic evaluation. Question 3 will be addressed in a patient preference review. Targeted 
searching will be performed, as required, for the two additional supplementary questions on 
ethical, legal, and social implications and implementation considerations, and inputs relevant to 
the economic model(s), and will be addressed through the clinical review. 
 

METHODS 

Clinical Review 

We will conduct a systematic review of the literature on the clinical effectiveness of outpatient 
cardiac monitoring devices for AF monitoring in discharged stroke and/or TIA patients. 
 

Search Strategy 

The literature search will be performed by an information specialist using a search strategy 
peer-reviewed according to the PRESS checklist — an evidence-based checklist for the peer 
review of electronic search strategies16 Published literature will be identified by searching the 
following bibliographic databases: MEDLINE (1946- ) with In-process records & daily updates 
via Ovid; Embase (1980-) via Ovid; and The Cochrane Library via Ovid. A limited PubMed 
search will be performed to capture records not indexed in MEDLINE. The search strategy will 
be comprised of both controlled vocabulary, such as the National Library of Medicine’s MeSH 
(Medical Subject Headings), and keywords. The main search concepts will include: cardiac 
monitoring devices, stroke, transient ischemic attack, and AF. See Appendix 1 for the detailed 
search strategy. 
 
No methodological filters will be applied to limit retrieval by study design. Where possible, 
retrieval will be limited to the human population. Retrieval will not be limited by publication year 
but will be limited to the English language. Conference abstracts will be excluded from the 
search results. Regular alerts will be established to update the search until the publication of the 
final report. Regular search updates will be performed on databases that do not provide alert 
services. 
 
Grey literature (literature that is not commercially published) will be identified by searching the 
Grey Matters checklist (https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-
search-tool-evidence-based-medicine), which includes the websites of clinical trial registries, 
regulatory agencies, HTA agencies, clinical guideline repositories, and professional 
associations. Google and other Internet search engines will be used to search for additional 
Web-based materials. These searches will be supplemented by reviewing the bibliographies of 
key papers and through contacts with appropriate experts and industry. See Appendix 1 for 
more information on the grey literature search strategy. 
 

https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-based-medicine
https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-based-medicine
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Selection Criteria 

The eligibility criteria for Question 1 are reported in Table 1. A list of potential outpatient cardiac 
monitoring devices as per the Medical Devices Active Licence Listing can be found in Appendix 
2.  

TABLE 1: SELECTION CRITERIA 

Population: 

 Adult stroke patients (18 years of age or more) or patients with clearly documented TIA who 
underwent ECG monitoring for a minimum of 24 hours following discharge 

Intervention: 

 Outpatient cardiac monitoring devices: 
o ambulatory Holter monitor 
o external loop recorder 
o MCOT 
o ILR 

Comparator: 

 Other individual or series of outpatient cardiac monitoring devices 

 No outpatient monitoring 

 No comparator 

Outcomes: 
Benefits and risks of AF monitoring such as: 

 proportion of patients diagnosed with AF
a
 post-stroke or TIA 

 time-to-detection of AF
a
 post-stroke or TIA 

 stroke recurrence 

 all-cause mortality 

 stroke mortality 

Study Design: 

 Randomized controlled trials 

 Non-randomized studies (non-randomized controlled trials, quasi-experimental studies, controlled 
before-after studies, cohort studies, case-control studies) 

AF = atrial fibrillation; ECG = electrocardiogram; ILR = implantable loop recorder; MCOT = Mobile Cardiac Outpatient Telemetry; 
TIA = transient ischemic attack. 
a
 Defined as any AF event regardless of duration. 
 

Exclusion Criteria 

Studies will be excluded if they do not meet the selection criteria outlined in Table 1 or if 
preliminary results are only reported in abstract form. Studies that only use in-patient cardiac 
monitoring devices will be excluded. Multiple publications of the same trial will be excluded 
unless they provide additional information on the outcomes of interest. Duplicate publications, 
narrative reviews, case series, case reports, theses and dissertations, data presented in 
abstract form only, book chapters, letters to the editor, and editorials will be excluded. Studies 
will be excluded if they are not published in English. Publications of the same trial (companion 
reports) will be included if they fulfill the inclusion criteria; however, they will be used for 
supplementary material only and will be reported in the study flow diagram. 

Screening and Selecting Studies for Inclusion 
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Two reviewers will independently screen the titles and abstracts of all citations retrieved from 
the literature search, followed by an independent review of the full-text articles based on the 
selection criteria. Any disagreements will be resolved through discussion until consensus is 
reached. The study selection process will be presented in a PRISMA flow chart. Screening 
checklists for Question 1 can be found in Appendix 3. 
 

Data Extraction 

From each eligible article, both descriptive data and results will be extracted by one reviewer 
into a standardized electronic form (Appendix 4). The extraction will subsequently be verified by 
a second reviewer. Data extraction forms for the clinical effectiveness review will be designed a 
priori to document and tabulate relevant study and patient characteristics, and study findings 
and author’s conclusions. Data from figures will not be used if they are not explicit. If necessary, 
the reviewers will attempt to contact authors of included studies to provide any missing 
information, clarify any issues, or verify extracted data. 
 

Outcomes and Prioritization 

The primary outcome of this report will be the proportion of patients diagnosed with AF post-
stroke or TIA, defined as any AF event regardless of duration. Other outcomes of interest 
include stroke recurrence, all-cause mortality, stroke mortality, and time-to-detection of AF, 
defined as the time between the start of monitoring and detection of the first episode of AF. 
 

Quality Assessment/Risk of Bias Assessment 

One reviewer will independently assess the quality of each study that will be checked for 
accuracy by a second reviewer. Disagreements will be resolved through consensus. The 
Cochrane risk of bias tool17 and the AMSTAR tool18 will be used for the assessment of clinical 
effectiveness studies and systematic reviews/meta-analyses, respectively. For the assessment 
of the methodological quality of non-randomized studies in addition to the four common sources 
of bias (selection, performance, attrition, and detection biases), other criteria suggested by the 
Cochrane Handbook for Systematic Reviews of Interventions will also be considered, such as 
appropriateness of the study design and adequate control of confounding.19 The quality 
assessment will be performed at the study level. No numerical scores will be calculated; 
instead, a narrative description of the strengths and limitations of each included study, based on 
pre-specified methodological criteria, will be presented. 
 

Summary of Evidence and Data Synthesis 

Description of Study Characteristics 

A summary of study characteristics, including the total number of studies by population, 
intervention, comparator, outcomes, and study size and design (PICOS) elements, years of 
publication, and countries of origin, will be provided. A table will also be developed to 
accompany the narrative summary, to ensure consistency of presented information across all 
studies, and to facilitate study comparisons by the reader. 
 

Summary of Critical Appraisal 

A narrative summary of the results of the critical appraisal will be presented, including an overall 
impression about the quality of included studies. Tables will accompany the narrative summary 
to ensure consistency of presented information across all studies and to facilitate study 
comparisons by the reader. The tables will present the strengths and limitations of each study, 
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following the criteria used to conduct the critical appraisal. Additional tables will be developed by 
study type, or tabulated data will be separated within the same table by the use of subheadings. 
Although study quality will be considered when interpreting results, formal sensitivity analyses 
will not be conducted. 
 

Data Synthesis 

Additional tables will be developed for each outcome listed in Table 1 and separate analyses 
will be performed by type of outpatient cardiac monitoring device, as classified in Sposato et 
al.11 (i.e., Holter monitor, external loop recorder, MCOT, ILRs). Where appropriate and 
depending on the availability of the data, subgroup analyses will be conducted based on the 
following stroke patient factors: 

 patients with ESUS 

 patients with left atrial enlargement 

 patients with congestive heart failure 

 age (stratified into three categories: 55 to 64 years, 65 to 74 years, and more than 75 years) 

 patient sex 

 CHA2DS2-VASc scoring (stratified into two categories: score ≥4 points, and score <4 points). 
 

Where appropriate and depending on the availability of the data, the following sensitivity 
analyses will be conducted: 

 time-to-detection of AF (stratified by duration definition — 30 seconds, 6 minutes, and 6 
hours) 

 type of Holter monitor (24 hours, 48 hours, and 72 hours) for each clinical effectiveness 
outcome  

 data from randomized controlled trials versus non-randomized controlled trials 

 AF events with a duration of 30 seconds or greater versus events less than 30 seconds. 
 
The results of included studies will be pooled, where applicable. If meta-analysis is deemed 
inappropriate because of either heterogeneity of the clinical or methodological characteristics of 
included studies, a narrative synthesis and summary of study findings will instead be conducted. 
 
Meta-analyses will be carried out using Cochrane Review Manager (RevMan) software, version 
5.3,20 to derive pooled estimates for the following outcomes: 

 proportion of patients diagnosed with post-stroke or post-TIA  

 stroke recurrence 

 all-cause mortality 

 stroke mortality. 
 
A random-effects model will be used given the expected heterogeneity across studies in regards 
to study populations, diagnostic technologies, timing, and sequences of screening methods.21 
Between-study heterogeneity will be assessed using the I² test, with I² ≥ 70% indicating 
considerable heterogeneity across trials, as suggested by the Cochrane Handbook for 
Systematic Reviews of Interventions.22 Cochran’s Q test statistic — based on chi-squared, 
where I2= (Q-degrees of freedom)/Q — will be used to test for the presence of heterogeneity 
based on a level of significance of 10%. The causes of the considerable heterogeneity with I2 
above 70% or P < 0.10 will be carefully investigated to determine if unadjusted pooling is 
appropriate. Clinical heterogeneity will be determined in consultation with the clinical experts. 
When significant heterogeneity is identified and sufficient data are available, subgroup analyses 
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will be conducted to identify the primary sources of heterogeneity, such as patient 
characteristics and intervention procedure. 
 
Additional sensitivity analyses dealing with outlying data points, study size, and other factors will 
also be considered to establish the robustness of findings. If measures of variance are found to 
be missing from a relevant article, the study’s authors will be contacted to determine if the 
measure can be provided for the purposes of this investigation. If relevant data are not 
available, variances will be imputed, where possible, based on the available data such as the 
number of patients in each treatment group, between-group difference, and P values. Forest 
plots will be presented for all evidence syntheses to supplement reported estimates. Analyses of 
dichotomous outcomes (e.g., all-cause mortality, stroke mortality, and stroke recurrence) will be 
summarized using relative risks and 95% confidence intervals, and analyses of continuous 
outcomes (proportion of patients diagnosed with post-stroke or TIA AF and time-to-detection of 
post-stroke or TIA AF) will be summarized using differences in means and 95% confidence 
intervals. For the time-to-detection of post-stroke AF outcome, analyses will be performed using 
Kaplan-Meier curves and Cox regression using IBM SPSS Statistics 2.0 (IBM Corp). All tests 
will be two-tailed and a P-value ≤ 0.05 will be deemed statistically significant. Although not 
included in the proposed analyses, findings from identified HTAs, systematic reviews, and meta-
analyses will be summarized, critically appraised using the AMSTAR tool,18 and will be 
considered in the discussion section of the report. 
 

METHODS 

Economic Evaluation 

We will develop a decision analytic model for this economic evaluation. The population and 
interventions considered are reflective of those listed in Table 1. 
 

Model Design 

A Markov model to simulate a cohort of 70-year-old patients discharged from the hospital with a 
diagnosis of stroke or TIA and no history of AF will be developed. We will model various 
outpatient AF diagnostic technologies and sequences of AF diagnostic technologies for the 
purpose of evaluating the lifetime costs and benefits (measured in life-years and quality-
adjusted life-years [QALY]) associated with each diagnostic strategy, including a strategy of no 
screening. We will consider diagnostics strategies that use Holter, MCOT, event loop recorders, 
and ILR alone and in sequences in which patients with negative findings receive additional 
studies. 
 
All individuals begin the model with a recent stroke or TIA and no history of AF diagnosis; a 
proportion of patients will truly have AF, and the remainder will not have AF (states emphasized 
with dark circles). In each monthly cycle prior to the diagnostic sequence being complete, 
individuals may be diagnosed with AF, die from other causes, or experience an acute event 
(hospitalization for gastrointestinal bleed, myocardial infarction [MI], intracerebral hemorrhage 
[ICH], or recurrent stroke). Events must be considered during the diagnostic sequence because 
the strategies being considered have different durations; ignoring the possibility of these events 
during the diagnostic sequence would bias the analysis in favour of longer diagnostic 
sequences. 
 
For each strategy, there are three diagnostic outcomes: true-positive, false-negative, and true-
negative. We assume perfect test specificity, therefore eliminating the possibility of a false-
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positive diagnosis. While all AF diagnostic technologies can indicate false-positive episodes, 
once adjudicated by a physician these false-positive events are identified as such. Because of 
the duration of observation (sometimes days or weeks), some technologies create a high 
volume of information that needs to be adjudicated and this is a cost that will be counted as 
associated with the technology. 
 
If diagnosed with AF, patients may or may not initiate oral anticoagulation (OAC) treatment; 
patients who begin OAC treatment may quit treatment in the future. Upon diagnosis with AF, a 
fraction of patients will initiate OAC treatment as recommended. In the base-case analysis, we 
will use warfarin as the OAC treatment because it is the most commonly used OAC therapy. In 
sensitivity analysis, we will consider OAC treatment with alternative OAC therapies such as 
dabigatran, rivaroxaban, and apixaban. 
 
If undiagnosed when the sequence of AF diagnostic technologies is complete or if an event (MI, 
ICH, or recurrent stroke) occurs prior to completing the diagnostic sequence, individuals with AF 
transition to the false-negative health states and individuals with no AF transition to the true-
negative health states. In each monthly cycle after the diagnostic sequence is complete, 
individuals may die of other causes or experience an acute event. Bleeding events (major 
gastrointestinal bleed and ICH) cause patients taking OAC to quit treatment; embolic events (MI 
and recurrent stroke) cause patients with diagnosed AF to initiate OAC treatment. 
 
In strategies that include an ILR, undiagnosed individuals transition to the “Undiagnosed AF + 
ILR” states, where they have a monthly probability of AF diagnosis and incur a monthly cost of 
monitoring. For patients without AF, transition to a true-negative health state occurs if they 
experience an event (MI, ICH, or recurrent stroke) or after two years. For patients with AF, 
transition to a true-positive health state occurs upon diagnosis. Patients with AF and an ILR who 
have an event prior to diagnosis or who are not diagnosed after two years of observation 
transition to a false-negative state. 
 

Resource Use and Cost Data 

Cost analysis will be from the perspective of a publicly funded health care system. We will 
include baseline health care costs based on the age-specific Canadian national averages 
increased to account for the ongoing additional post-stroke care. We will add incremental costs 
for the diagnostic technologies, OAC therapy (including monitoring and hospitalization for acute 
events such as major gastrointestinal bleed, MI, ICH, and recurrent stroke), and for the 
incremental ongoing care after an MI, ICH, or recurrent stroke. When available, CADTH will 
provide Canadian specific costs of diagnostic technologies, hospitalization for acute events, and 
longer-term incremental costs associated with health states. When not available from CADTH, 
Canadian costs will be estimated from the medical literature. When Canadian costs are not 
available, best attempts will be made to inform costs from comparable health systems. 
 
Whenever possible, the most current cost estimates will be used. When appropriate, costs will 
be adjusted to 2014 Canadian dollars using the consumer price index inflation calculator from 
the Bank of Canada. 
 

Utilities 

We will include baseline age-specific utilities from Canadian national surveys, adjusting for a 
history of stroke. Utilities will be reduced in the month of an acute event to account for quality of 
life lost during the acute event and its immediate recovery. Utilities will be reduced further, 
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assuming a multiplicative model, for a history of MI, ICH, and recurrent stroke based on 
estimates in the medical literature. 
 

Transition Probabilities 

Various sources in the peer-reviewed medical literature including previous models developed to 
evaluate the cost-effectiveness of AF diagnosis and treatment will be used to populate 
parameters for the natural history of patients with and without AF, the uptake and adherence to 
OAC treatment, the effectiveness of OAC therapy in patients with diagnosed AF, and the test 
sensitivity of the various diagnostic technologies. 
 

Outcomes 

The model will be used to estimate the expected lifetime costs and benefits (i.e., life-years and 
QALY) for each of the diagnostic strategies. The primary outcome will be the incremental cost-
effectiveness ratios, measured in incremental costs per QALY gained, of strategies on the 
efficient frontier. In addition, we will calculate the incremental cost-effectiveness ratios 
comparing each diagnostic strategy to a strategy of no screening. 
 
Additional outcomes, such as the proportion of patients with a recurrent stroke or a bleeding 
event within two or five years can also be reported. Costs, disaggregated by type, can also be 
reported. 
 

Time Horizon and Discounting 

A lifetime horizon is proposed because the diagnostic strategies may have different impacts on 
short- and long-term mortality, resulting in differences in the lifetime costs and lifetime benefits 
(QALYs). Discounting will be at 5% per year. 
 

Sensitivity Analysis 

Deterministic sensitivity analysis will be performed to evaluate different patient cohorts, such as 
patients of different age, higher or lower than average baseline stroke risk, or patients with 
specific stroke subtypes. 
 
Deterministic sensitivity analysis will be performed on individual model inputs, sets of related 
inputs (i.e., all hospital costs together), and extreme scenarios (i.e., best- and worst-case 
scenarios). We will identify key inputs driving the results of the cost-effectiveness analysis, 
which may include uptake and adherence to stroke prevention treatments (e.g., OACs) and type 
of Holter monitor. 
 
A probabilistic sensitivity analysis to simultaneously assess the effects of parameter uncertainty 
on the optimal decision will be conducted. Results of the probabilistic sensitivity analysis will be 
presented in a cost-effectiveness acceptability curve. 
 

Value of Information 

The per-person value of a perfect diagnostic test for AF at various AF prevalence levels will be 
calculated. 
 
Value of perfect information and value of sample information on individual parameters will be 
performed, as requested, by the expert advisers in order to evaluate the value of potential 
research studies which may be considered by the health practitioner community. 
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METHODS 

Patient Preferences 

We will conduct a systematic review and thematic synthesis of the literature describing the 
perspectives of people who have survived a stroke or TIA and their caregivers regarding 
outpatient cardiac monitoring devices for AF screening. The methods follow our pragmatic 
intentions to synthesize results of primary studies from the point of view of practical usefulness 
to decision-makers.23 
 

Search Strategy 

The literature search will be performed by an information specialist using a search strategy 
peer-reviewed according to the PRESS checklist.16 Published literature will be identified by 
searching the following bibliographic databases: MEDLINE (1946- ) with In-process records & 
daily updates via Ovid; Embase (1980-) via Ovid; and PsycINFO (1987-) via Ovid. A limited 
PubMed search will be performed to capture records not indexed in MEDLINE. The search 
strategy will be comprised of both controlled vocabulary, such as the National Library of 
Medicine’s MeSH (Medical Subject Headings), and keywords. The main search concepts will 
include: cardiac monitoring devices, stroke, transient ischemic attack, AF, and terminology for 
patient perspectives. See Appendix 1 for the detailed search strategy. 
 
Retrieval will not be limited by publication year but will be limited to the English language. 
Conference abstracts will be excluded from the search results. Regular alerts will be established 
to update the search until the publication of the final report. Regular search updates will be 
performed on databases that do not provide alert services. 
 
Grey literature (literature that is not commercially published) will be identified by searching 
relevant sections of the Grey Matters checklist (https://www.cadth.ca/resources/finding-
evidence/grey-matters-practical-search-tool-evidence-based-medicine), which includes the 
websites of regulatory agencies, HTA agencies, and professional associations. Google and 
other Internet search engines will be used to search for additional Web-based materials. These 
searches will be supplemented by reviewing the bibliographies of key papers. 
 

Selection Criteria 

The eligibility criteria for Question 3 are presented in Table 2. 
 

https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-based-medicine
https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-based-medicine
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TABLE 2: SELECTION CRITERIA 

Population:a 
 Adult stroke patients (≥ 18 years of age) or TIA patients who have gone through the decision-

making process for the use of an outpatient cardiac monitoring device, irrespective of their decision 
(i.e., to use or not to use) 

 Caregivers of stroke and/or TIA patients, who have supported the patient in the decision to use an 
outpatient cardiac monitoring devices 

Intervention: 
 Outpatient cardiac monitoring devices: 

o ambulatory Holter monitor 
o ELP 
o MCOT 
o ILR 

Comparator: 
 Other individual or series of outpatient cardiac monitoring devices  

 Other individual or series of in-patient cardiac monitoring devices  

 No outpatient monitoring 

Outcomes: 
 Patient perspectives (e.g., acceptance, preferences) 

 Patient experiences (e.g., clinical and non-clinical experiences) 

 Caregiver perspectives (e.g., acceptance, preferences) 

 Caregiver experiences (e.g., clinical and non-clinical experiences) 

 Patient satisfaction 

 Barriers and facilitators to usage 

Study Design: 

 Descriptive studies: 
o qualitative studies 
o surveys 
o mixed methods studies 

ELR = external loop recorder; ILR = implantable loop recorder; MCOT = mobile cardiac outpatient telemetry; TIA = transient 
ischemic attack; 
a
 Depending on the results of a scoping literature search, it is possible we will expand the eligible population to include other 

indications for outpatient cardiac monitoring 

 

Exclusion Criteria 

To be eligible, studies must explore or assess the perspectives of patients and caregivers 
directly and not indirectly; for example, through another person. Studies that only assess 
clinician perspectives will be excluded. The following types of publications will also be excluded: 
theses and dissertations, data presented in abstract form only, book chapters, editorials, and 
letters to the editor. Studies that include multiple patient groups will only be included if data are 
presented separately for the stroke/TIA population. Studies will be excluded if they are not 
published in English. 
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Screening and Selecting Studies for Inclusion 

Two reviewers will independently screen the titles and abstracts of all citations retrieved from 
the literature search, followed by an independent review of the full-text articles based on the 
selection criteria. Any disagreements will be resolved through discussion until consensus is 
reached. The study selection process will be presented in a PRISMA flow chart. 
 

Data Extraction 

Data collection will involve extracting data regarding study characteristics and study results from 
primary reports, as relevant to the research question.24 From each eligible article, both 
descriptive data and results will be extracted by one reviewer into a standardized electronic form 
(see Appendix 5). The extraction will subsequently be verified by a second reviewer. 
Descriptive data will include such items as first author, article title, study objectives, participant 
characteristics, and study design.24 In addition, verbatim result statements relevant to the 
research question will be extracted from each of the included reports into the same 
standardized electronic form. Result statements will typically be presented within the “results” 
section of a report; however, before being extracted, each result statement will be assessed to 
ensure it is differentiated from raw data, methods, external data, and researchers’ conclusions 
and implications.25 The latter will not be extracted. Given that discrepancies have been noted 
between results presented within abstracts and main reports,25 only results presented within the 
main report will be extracted. 
 

Outcomes 

Outcomes will include patient perspectives (e.g., acceptance, preferences), patient experiences 
(e.g., clinical and non-clinical experiences), caregiver perspectives (e.g., acceptance, 
preferences), caregiver experiences (e.g., clinical and non-clinical experiences), patient 
satisfaction, and barriers and facilitators to using outpatient cardiac devices. 
 

Quality Assessment/Risk of Bias Assessment 

One reviewer will independently assess the quality of each study, which will be checked for 
accuracy by a second reviewer using standardized criteria,26 depending on the study design. 
Critical appraisal forms are attached as Appendix 6, for qualitative studies,27-31 and Appendix 7, 
for survey studies.32,33 Other validated criteria will guide appraisal for studies of different 
designs; however, it is anticipated that the majority of included studies will be qualitative or 
cross-sectional in nature. The defined quality criteria for qualitative studies are sufficiently broad 
to account for the variety of study designs likely to be included. Having the assessment made by 
two reviewers will ensure the included studies are opened up to a broader range of possible 
interpretations.28 
 
As there are no agreed-upon quality criteria among the qualitative research community, the 
criteria to be used within this review were developed to suit the purpose and intended uses of 
the results. For example, Thomas and Harden25 argue that appraisal criteria within syntheses of 
“views” studies need to move beyond quality of reporting criteria to criteria that can better 
assess whether results are rooted in participants’ own perspectives and experiences. In this 
sense, the concept of quality is located within the context of the purpose of the review as 
opposed to the primary studies. Further, the Cochrane Collaboration proposes quality criteria 
focused on researcher bias, and hence the believability of results. Believability is assessed by 
examining researcher efforts to make his or her influence and assumptions clear, as well as 
support for the accuracy of results, typically provided through an audit trail.28 Accordingly, in this 
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review, the quality of included studies will be assessed based on an ability to describe 
perspectives sufficiently to inform decision-making in using outpatient cardiac monitoring 
devices for AF monitoring, as well as efforts to account for researcher influence. An additional 
will focus on the quality of reporting; the nature and appropriateness of the methodological 
approach and specific methods; and congruence between the research design and the reported 
research questions, data collection, analysis, and interpretation.23-25 To reduce variability in the 
quality assessment process, detailed guidance regarding the intention of each criterion will be 
developed. 
 
The results of the critical appraisal process will be reported and used to add context to the 
results of this review; for example, by guiding sensitivity analyses as further subsequently 
described. They will not be used as the basis for excluding any study deemed to be of low 
quality. 
 

Summary of Evidence and Data Synthesis 

Description of Study Characteristics 

A summary of study characteristics, including the total number of studies by population, 
intervention, comparator, outcomes, and study size and design (PICOS) elements, years of 
publication, and countries of origin will be provided. A table will also be developed to 
accompany the narrative summary and to ensure consistency of presented information across 
all studies and facilitate study comparisons by the reader. 
 

Summary of Critical Appraisal 

A narrative summary of the results of the critical appraisal will be presented, including an overall 
impression about the quality of included studies. Tables will accompany the narrative summary 
to ensure consistency of presented information across all studies and to facilitate study 
comparisons by the reader. Tables will present the strengths and limitations of each study, 
following the criteria used to conduct the critical appraisal. Separate tables will be developed by 
study type, or tabulated data will be separated within the same table by the use of subheadings. 
 

Thematic Analysis 

The results of eligible studies will be analyzed through the conduct of a thematic synthesis25 that 
will proceed through three stages: coding, developing descriptive themes, and developing 
analytic themes. Thematic synthesis is a form of meta-aggregation, which is a term used to 
describe the synthesis of results of studies of various designs following a pragmatic approach 
and the point of view of practical usefulness to decision-makers.23,26 It involves the description 
and summary of data but does not move beyond the data to develop a new theory or 
interpretation of that data, as with other synthesis methods.34 
 

Coding (Stage 1) 

In the first coding stage, the set of result statements will be coded line by line for meaning and 
content. Coding will begin with an a priori “start list” of codes developed based on the research 
questions;35 for example, to capture beliefs about the need for cardiac monitoring, perceived 
benefits to patients and their caregivers, and concerns regarding the appropriate use of 
monitors. As coding progresses, other codes not on the start list will emerge inductively to 
capture unexpected meaning and content grounded in the results themselves.26 When new 
codes emerge, all data will be recoded to search for further instances of the meaning captured 
by that code. 
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Coding will take place independently by two reviewers,25 and at least one code will be applied to 
each result statement. When all codes have been applied to the full sample of results 
statements, all of the text assigned to each code will be read to assess consistency in 
interpretation and application, and to determine whether any additional levels of coding are 
needed.25 Regular meetings and discussions among the review team will help refine the coding 
process, resolve differences, and confer authenticity within the emerging categories. 
 

Thematic Analysis (Stage 2) 

In the second stage of the thematic analysis, the codes developed in the prior stage will be 
organized into related areas to construct “descriptive” themes. In this process, two reviewers will 
independently look for similarities and differences between codes and group similar codes. New 
codes might also be created during this process to capture the meaning of groups of initial 
codes. If relevant, codes may be related to one another, such as in a tree structure, or codes 
might not have any relational structure.25 
 
When differences are identified, reviewers will assess whether these can be explained by 
differences in methods or sample characteristics.26 Similarly, reviewers will assess whether 
emergent themes are transferable across different study contexts. If not, the question will 
likewise be asked if differences are a result of methods or sample characteristics. By seeking 
out differences in this way, the range of perspectives held by people surviving a stroke and/or 
TIA, and their caregivers, will become apparent and subgroups may potentially be identified for 
which certain results apply; for example, by severity of stroke, sex, or age.25 
 
Once descriptive themes have been identified, a draft summary of the results across the studies 
organized by each theme will be written by one reviewer and subsequently reviewed by a 
second reviewer. A final version will be agreed-upon following meetings and discussions, which 
will subsequently be shared for comment by other review team members. The final version will 
be agreed upon by all review team members25 and will represent a synthesis that remains fairly 
close to the original results of the included studies, with minimal interpretation. 
 

Thematic Synthesis (Stage 3) 

During the final stage, the ”data-driven” descriptive themes that emerged through the prior stage 
will be analyzed through the theoretical structure provided by the research questions to develop 
“theory driven” analytic themes in direct response to the practical needs of decision-makers.25 In 
this stage, two reviewers will begin by using the descriptive themes that emerged in the prior 
stage to independently infer answers to the question of value and impact of outpatient cardiac 
monitoring devices for AF monitoring, as perceived by survivors of a stroke and/or TIA and their 
caregivers. 
 
After each reviewer has made these inferences independently, the two reviewers will meet to 
review their results. It is likely that through this group discussion more abstract or more 
analytical themes will emerge. If this is the case, answers to the research question will again be 
examined in light of these new themes. This cyclical process of theme development will 
continue until a set of themes has emerged that is sufficiently abstract to include all of the initial 
descriptive themes and to answer the research question.25 As in the prior stage, throughout this 
process reviewers will again ensure attention to the transferability of results across different 
contexts as a way to determine whether some results might only apply to certain subgroups. 
 
Results of the quality appraisal will be used at this point to direct sensitivity analysis, where the 
impact on the thematic analysis will be assessed following the exclusion of some studies 
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deemed to be of poor quality in relation to the review purpose. Further sensitivity analyses will 
be conducted to explore the impact on the development of analytic themes through 
consideration of alternative potential decision-making perspectives; for example, utilitarian 
versus duty-based perspectives. 
 
Throughout all stages of the thematic analysis, explicit notes will be kept to record decisions 
made regarding coding and theme development. Developing an audit trail in this manner is a 
key step to help ensure rigour in the analysis. Reporting important decisions and their reasons 
alongside the thematic analysis will allow others to independently follow and judge how 
conclusions were reached. 
 

PROTOCOL REGISTRATION AND PEER REVIEW 

The protocol was registered in the PROSPERO database (Registration Number: 
CRD42015025934) and will be posted on the CADTH website. The HTA report will be peer-
reviewed by two external clinical experts and one external methodologist. 
 

AREAS FOR POTENTIAL AMENDMENTS 

Protocol amendments will be tracked throughout the review, with reasons for the changes 
identified by the project lead. For amendments such as the additional outcomes or subgroup 
analyses that are not identified in the original protocol, consideration will be given to whether the 
literature search or screening will need to be updated. 
 

CONFLICTS OF INTEREST 

None of the study team members have any known actual or perceived conflicts of interest 
related to this review. 
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APPENDIX 1: LITERATURE SEARCH STRATEGY 

OVERVIEW 

Interface: Ovid 

Databases: EBM Reviews - Cochrane Central Register of Controlled Trials May 2015 
Embase 1974 to Present 
Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations 
Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present  
Note: Subject headings have been customized for each database. Duplicates 
between databases were removed in Ovid. 

Date of Search: July 7, 2015 

Alerts: Monthly search updates until project completion 

Study Types: No study design filters used 

Limits: Limited to English language 
No date limits used 

SYNTAX GUIDE 

/ At the end of a phrase, searches the phrase as a subject heading 

MeSH Medical Subject Heading 

exp Explode a subject heading 

* Before a word, indicates that the marked subject heading is a primary topic; 
or, after a word, a truncation symbol (wildcard) to retrieve plurals or varying endings 

ADJ Requires words are adjacent to each other (in any order) 

ADJ# Adjacency within # number of words (in any order) 

.ti Title 

.ab Abstract 

.kw Keywords defined by the author 

.pt Publication type 

pmez Ovid database code; MEDLINE In-Process & Other Non-Indexed Citations, MEDLINE Daily 
and Ovid MEDLINE 1946 to Present 

oemezd Ovid database code; Embase 1974 to present, updated daily 

cctr Ovid database code; Cochrane Central Register of Controlled Trials 

OTHER DATABASES 

PubMed Same MeSH, keywords, limits, and study types used as per MEDLINE search, 
with appropriate syntax used. 
Limited to "publisher" subset to capture records not indexed in MEDLINE. 

Cochrane Library 
Current Issue 2015 

Same MeSH, keywords, and date limits used as per MEDLINE search, 
excluding study types, human and language restrictions. Syntax adjusted for 
Cochrane Library databases. 

 

CLINICAL MULTI-DATABASE STRATEGY 

Line # Search Strategy 

1 Atrial Fibrillation/ 

2 Arrhythmias, Cardiac/ 

3 ((atrial or auricular or atrium or atria) adj2 fibrillation*).ti,ab,kw. 

4 (a-fib or afib).ti,ab,kw. 

5 (arrhythmia* or arrythmia* or dysrhythmia* or dysrythmia* or disrhythmia* or disrythmia* or 
tachyarrhythmia* or tachyarrythmia*).ti,ab,kw. 

6 or/1-5 
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CLINICAL MULTI-DATABASE STRATEGY 

Line # Search Strategy 

7 exp Stroke/ 

8 Brain Ischemia/ 

9 Ischemic Attack, Transient/ 

10 (stroke or strokes or poststroke or apoplex*).ti,ab,kw. 

11 ((cerebrovascular or cerebro-vascular or cerebral or intracerebral or brain or brainstem or 
subcortical or cortex or ischaemi* or ischemi* or intracranial) adj3 (accident or accidents or 
infarction or infarctions or attack or attacks or insult* or arrest or failure or 
insufficiency)).ti,ab,kw. 

12 ((ischaemi* or ischemi*) adj3 (brain or seizure* or cerebral)).ti,ab,kw. 

13 (CVA or CVAs or TIA or TIAs).ti,ab,kw. 

14 or/7-13 

15 Electrocardiography/ 

16 (electrocardiograph* or electrocardiogram* or electro-cardiograph* or electro-cardiogram* or 
electric-cardiogra* or EKG or EKGs or ECG or ECGs).ti,ab,kw. 

17 or/15-16 

18 Monitoring, Ambulatory/ 

19 Ambulatory care/ 

20 Outpatients/ 

21 (remote or wireless or mobile or ambulatory or outpatient* or out-patient* or out-of-hospital* 
or wearable or portable or ultraportable or hand-held or handheld or pocket or compact or 
iphone* or i-phone* or smartphone* or smart phone*).ti,ab,kw. 

22 or/18-21 

23 17 and 22 

24 Electrocardiography, Ambulatory/ 

25 holter*.ti,ab,kw. 

26 AECG.ti,ab,kw. 

27 ((continuous or dynamic) adj3 (electrocardiograph* or electrocardiogram* or electro-
cardiograph* or electro-cardiogram* or electric-cardiogra* or EKG or EKGs or ECG or 
ECGs)).ti,ab,kw. 

28 ((monitor* or record*) adj3 (continuous or remote or wireless or mobile or ambulatory or 
outpatient* or out-patient* or out-of hospital* or wearable or portable or ultraportable or hand-
held or handheld or pocket or iphone* or i-phone* or smartphone* or smart phone*)).ti,ab,kw. 

29 ((cardiac or heart or coronary or atrium or auricular or atrial or atria) adj3 monitor*).ti,ab,kw. 

30 ((monitor* or record*) adj3 device*).ti,ab,kw. 

31 ((detect* or diagnos* or screen* or predict*) and monitor*).ti. 

32 (auto-detect* or autodetect* or auto-record* or autorecord*).ti,ab,kw. 

33 ((event or events or postevent* or loop or external) adj5 (recorder* or monitor or monitors or 
recording or monitoring)).ti,ab,kw. 

34 (ELR or ELRs).ti,ab,kw. 

35 exp Telemetry/ 

36 (telemetry or telemonitor* or telemetric or tele-ECG or tele-EKG or tele-electrocardio* or 
MCOT).ti,ab,kw. 

37 ((implant* or insert* or subcutaneous* or sub-cutaneous*) adj3 (monitor* or record*)).ti,ab,kw. 

38 ((implant* or insert* or subcutaneous* or sub-cutaneous*) adj2 (cardiac or heart or coronary 
or atrium or auricular or atrial or atria) adj2 device*).ti,ab,kw. 

39 (ILR or ILRs).ti,ab,kw. 

40 or/24-39 
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CLINICAL MULTI-DATABASE STRATEGY 

Line # Search Strategy 

41 "Prostheses and Implants"/ 

42 Electrodes, Implanted/ 

43 or/41-42 

44 Monitoring, Physiologic/ 

45 Monitoring, Ambulatory/ 

46 (monitor* or record*).ti,ab,kw. 

47 or/44-46 

48 43 and 47 

49 23 or 40 or 48 

50 6 and 14 and 49 

51 50 use pmez,cctr 

52 exp heart atrium fibrillation/ 

53 heart atrium arrhythmia/ 

54 heart arrhythmia/ 

55 ((atrial or auricular or atrium or atria) adj2 fibrillation*).ti,ab,kw. 

56 (a-fib or afib).ti,ab,kw. 

57 (arrhythmia* or arrythmia* or dysrhythmia* or dysrythmia* or disrhythmia* or disrythmia* or 
tachyarrhythmia* or tachyarrythmia*).ti,ab,kw. 

58 or/52-57 

59 exp cerebrovascular accident/ 

60 brain ischemia/ 

61 transient ischemic attack/ 

62 (stroke or strokes or poststroke or apoplex*).ti,ab,kw. 

63 ((cerebrovascular or cerebro-vascular or cerebral or intracerebral or brain or brainstem or 
subcortical or cortex or ischaemi* or ischemi* or intracranial) adj3 (accident or accidents or 
infarction or infarctions or attack or attacks or insult* or arrest or failure or 
insufficiency)).ti,ab,kw. 

64 ((ischaemi* or ischemi*) adj3 (brain or seizure* or cerebral)).ti,ab,kw. 

65 (CVA or CVAs or TIA or TIAs).ti,ab,kw. 

66 or/59-65 

67 electrocardiography monitoring/ 

68 (electrocardiograph* or electrocardiogram* or electro-cardiograph* or electro-cardiogram* or 
electric-cardiogra* or EKG or EKGs or ECG or ECGs).ti,ab,kw. 

69 or/67-68 

70 exp ambulatory care/ 

71 outpatient/ 

72 outpatient care/ 

73 telemonitoring/ 

74 home monitoring/ 

75 (remote or wireless or mobile or ambulatory or outpatient* or out-patient* or out-of-hospital* 
or wearable or portable or ultraportable or hand-held or handheld or pocket or compact or 
iphone* or i-phone* or smartphone* or smart phone*).ti,ab,kw. 

76 or/70-75 

77 69 and 76 

78 Holter monitoring/ 

79 Holter monitor/ 



Monitoring for Atrial Fibrillation in Discharged Stroke and Transient Ischemic Attack Patients:  22 
A Clinical and Cost-Effectiveness Analysis and Review of Patient Preferences – RESEARCH PROTOCOL  

CLINICAL MULTI-DATABASE STRATEGY 

Line # Search Strategy 

80 holter*.ti,ab. 

81 AECG.ti,ab. 

82 ((Continuous or dynamic) adj3 (electrocardiograph* or electrocardiogram* or electro-
cardiograph* or electro-cardiogram* or electric-cardiogra* or EKG or EKGs or ECG or 
ECGs)).ti,ab,kw. 

83 ((monitor* or record*) adj3 (continuous or remote or wireless or mobile or ambulatory or 
outpatient* or out-patient* or out-of hospital* or wearable or portable or ultraportable or hand-
held or handheld or pocket or iphone* or i-phone* or smartphone* or smart phone*)).ti,ab,kw. 

84 ((cardiac or heart or coronary or atrium or auricular or atrial or atria) adj3 monitor*).ti,ab,kw. 

85 ((monitor* or record*) adj3 device*).ti,ab,kw. 

86 ((detect* or diagnos* or screen* or predict*) and monitor*).ti. 

87 (auto-detect* or autodetect* or auto-record* or autorecord*).ti,ab,kw. 

88 ((event or events or postevent* or loop or external) adj5 (recorder* or monitor or monitors or 
recording or monitoring)).ti,ab,kw. 

89 (ELR or ELRs).ti,ab,kw. 

90 exp telemetry/ 

91 (telemetry or telemonitor* or telemetric or tele-ECG or tele-EKG or tele-electrocardio* or 
MCOT).ti,ab,kw. 

92 implantable cardiac monitor/ 

93 ((implant* or insert* or subcutaneous* or sub-cutaneous*) adj3 (monitor* or record*)).ti,ab,kw. 

94 ((implant* or insert* or subcutaneous* or sub-cutaneous*) adj2 (cardiac or heart or coronary 
or atrium or auricular or atrial or atria) adj2 device*).ti,ab,kw. 

95 (ILR or ILRs).ti,ab,kw. 

96 or/78-95 

97 "prostheses and orthoses"/ 

98 cardiac implant/ 

99 electrode implant/ 

100 or/97-99 

101 physiologic monitoring/ 

102 electrocardiography monitoring/ 

103 (monitor* or record*).ti,ab,kw. 

104 or/101-103 

105 100 and 104 

106 77 or 96 or 105 

107 58 and 66 and 106 

108 107 not conference abstract.pt. 

109 108 use oemezd 

110 51 or 109 

111 remove duplicates from 110 

112 limit 111 to English language 
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Grey Literature 

Date of Search: July 2015  

Keywords: Will include terms for atrial fibrillation, stroke, transient ischemic attack, and 
cardiac monitoring devices 

Limits: Limited to English language 
No date limits used 

 
Relevant websites from the following sections of the CADTH grey literature checklist Grey 
Matters: A Practical Tool for Evidence-Based Searching 
(https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-
based-medicine) were searched: 

 Health Technology Assessment Agencies 

 Health Economics 

 Clinical Practice Guidelines 

 Clinical Trials (ongoing) 

 Databases (free) 

 Internet Search 

 Open Access Journals 
 

 

 

https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-based-medicine
https://www.cadth.ca/resources/finding-evidence/grey-matters-practical-search-tool-evidence-based-medicine
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APPENDIX 2: LIST OF OUTPATIENT CARDIAC 
MONITORING DEVICES AS PER THE MEDICAL 
DEVICES ACTIVE LICENCE LISTING* 

Device Name Manufacturer 

Insertable cardiac monitors 

Reveal LINQ Medtronic Inc. 

Reveal XT Medtronic Inc. 

Reveal PLUS  Medtronic Inc. 

External loop recorders 

ER920-AF Series Event Recorder Braemar Manufacturing, LLC 

ER900L-RT Event Recorder Braemar Manufacturing, LLC 

PER 900 Braemar Manufacturing, LLC 

Heart 2006 Dual Channel Loop Event 
Recorder 

Aerotel Medical Systems (1998) Ltd. 

Vitaphone 1-Channel ECG Loop 
Recorder  

Vitasystems GmBH 

Vitaphone 3-Channel ECG Loop 
Recorder  

Vitasystems GmBH 

GemsTrak AF Monitor  Universal Medical Inc. 

Heartrak Smart AF Universal Medical Inc. 

Cardioblue Recorder Meditech Ltd.  

CardioCall VS20 Spacelabs Healthcare Ltd.  

CG-6106 Personal 1-Lead ECG 
Transmitter With Memory 

LifeWatch Technologies Ltd. 

CG-7100 Personal 12-Lead ECG 
Transmitter With Memory 

LifeWatch Technologies Ltd 

Ambulatory Holters
a
 

Chroma RZ153c Holter ScottCare Corporation 

3 Channel Digital Holter Recorder BIOX Instruments Co. Ltd. 

Ambulatory ECG System/Holter 
Recorder 

BIOX Instruments Co. Ltd. 

DL900 Series Holter Monitor Braemar Manufacturing, LLC 

Holter ECG Model DL800 Braemar Manufacturing, LLC 

SEER 1000  GE Medical Systems Information Technologies, Inc. 

SEER 12 Holter Recorder GE Medical Systems Information Technologies, Inc. 

SEER Light GE Medical Systems Information Technologies, Inc. 

CardioMem CM 4000 Getemed Medizin-Und Informationstechnik Ag 

CardioMem CM 3000 Getemed Medizin-Und Informationstechnik Ag 

Lifecard CF Recorder Spacelabs Healthcare Ltd. 

Lifecard 12 Recorder Spacelabs Healthcare Ltd. 

Spiderview Holter Sorin Group Italia S.R.L. (Sorin CRM) 

DigiTrak XT Philips Medical Systems 

H12+ Holter Recorder Mortara Instrument Inc. 

H3+ Holter Recorder Mortara Instrument Inc 

CardioMera Recorder Meditech Ltd. 

QRS Q100/HE Digital Recorder National Biomedical, LLC DBA QRS Diagnostic 
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Device Name Manufacturer 

AR12 Plus SCHILLER AG 

AR4 Plus SCHILLER AG 

FD5 Plus SCHILLER AG 

FD12 Plus SCHILLER AG 

MT-101 SCHILLER AG 

External Mobile Cardiac Telemetry 

Telesentry Recorder Model TS01 ScottCare Corporation 

HeartView  Aerotel Medical Systems (1998) Ltd. 

AliveCor Mobile ECG AliveCor, Inc. 

Vitaphone Tele-ECG Card  Vitasystems GmbH 

HeartCheck Handheld ECG Monitor  CardioComm Solutions, Inc. 

HeartCheck ECG PEN  Cardiocomm Solutions, Inc. 

Infinity M300 Draeger Medical Systems, Inc. 

Telemetry Transmitter Mortara Instrument  Inc. 

ECGBT2 Norav Medical 

SelfCheck 1/12-Lead ECG Event 
Monitor 

LifeWatch Technologies Ltd. 

ECG = electrocardiogram 
Source: MDALL

36
 

*Note: Appendix 2 does not represent a comprehensive list of outpatient cardiac monitoring devices approved by Health Canada. 
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APPENDIX 3: FULL-TEXT SCREENING CHECKLIST 

 
Reviewer: ________________________________   Date: ________________________ 
 
Ref ID: 
Author: 
Publication Year: 

Did the study include: Yes (Include) Unclear 
(Include)

a
 

No (Exclude) 

1) Discharged stroke patients 
   

2) AF monitoring using post-discharge 
cardiac monitoring devices?    

3) Any of the following as the study 
outcomes? 

 proportion of patients diagnosed with 
post-stroke/TIA AF 

 time-to-detection of post-stroke/TIA AF 

 stroke recurrence 

 all-cause mortality 

 stroke mortality 

   

4) Any of the following study designs: 

 RCT 

 Non-randomized study 
(e.g., non-randomized controlled trials, 
quasi-experimental studies, controlled 
before-after studies, cohort studies, 
case-control studies) 

   

Decision for including the study in the 
review: 

Yes  No 

Reason(s) for exclusion:  Inappropriate study population 

 No intervention of interest 

 No/inappropriate comparator 

 No relevant outcomes 

 Irrelevant study type 

 Not primary report of study 

 Study description only 

 Other:-------------------------- 

AF = atrial fibrillation; HTA = health technology assessment; RCT = randomized controlled trial; TIA = transient ischemic attack. 
a
Discuss with a second reviewer. 

Note: If all items are answered yes or unclear, then the study is included. 
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APPENDIX 4: DATA ABSTRACTION FORM — 
CLINICAL REVIEW 

 
Reviewer: ________________________________   Date: ________________________ 
 
 

STUDY 

Ref ID:  

Author:  

Publication Title  

Publication Year:  

Country (Where Data Were 
Generated): 

 

Funding:  

 
 

METHODOLOGY 

Study Design:  RCT 
 Controlled clinical trial 
 Non-randomized study 
 Systematic review/MA/HTA 
 Other:----------------------- 

Total Sample Size:  

Eligibility Criteria:   

 
 

REPORTED OUTCOMES 

Primary:  

Secondary:  
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RESULTS 

Outcome Outpatient Cardiac 
Monitoring 

No monitoring RR/HR 
 (95% CI) 

P-value 

Clinical outcomes N #event % N #event %   

outcome 1:---------------         

outcome 2:---------------         

outcome 3:---------------         

outcome 4:---------------         

Clinical characteristics N % N % P-value 

Patients with ESUS      

Patients with TIA      

Patients with left atrial 
enlargement 

     

Mean age (SD)    

Mean CHA2DS2-VASc score 
(SD) 

   

AF duration definition ☐≥ 30 seconds ☐ < 30 seconds ☐ Any duration 

CI = confidence interval; ESUS = embolic stroke of undetermined source; HR = hazard ratio; RR = relative risk; SD = standard 
deviation; TIA = transient ischemic attack. 

 
Did the article report any data relevant to other study questions?  Yes: Q# __________  No  
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APPENDIX 5: DATA ABSTRACTION FORM — PATIENT 
PREFERENCES REVIEW 

Reviewer: ________________________________   Date: ________________________ 
 

STUDY CHARACTERISTICS 

Ref ID:  

First Author:  

Publication Title:  

Publication Year:  

Country (Where Data 
Were Generated): 

 

Setting (Where Data Were 
Generated): 

 

Funding Sources:  

Ethics Approval:  Yes 
 No 

 
Comments: 
 

Study Design:  Descriptive survey 
 Ethnography 
 Phenomenology 
 Grounded theory 
 Qualitative description 
 Other (specify):  

Study Objectives:  

Eligibility Criteria:   

Recruitment Method:  

Sample Size:  

Participant 
Characteristics: 

 

Age  

Sex  

Income  

Education  

Relationship status  

Other  

Data Collection Methods:  Questionnaire 
 Interview 
 Focus group 
 Observation 
 Document review 
 Other (specify): 

Data Analysis Methods  
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STUDY RESULTS 

In the following table, extract verbatim results statements. Results statements will typically, but not 
always, be presented within the “results” section of a report. Results statements do not include raw 
data, study methods, external data, and researchers’ conclusions and implications 

Results 
Statements 
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APPENDIX 6: QUALITY APPRAISAL CRITERIA — 
QUALITATIVE STUDIES 

Reviewer: ________________________________   Date: ________________________ 
 
 

STUDY CHARACTERISTICS 

Ref ID:  

First Author:  

Publication Year:  

1. Was ethics approval 
obtained? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 
 

STUDY DESIGN 

2. Was the study design 
clearly stated and 
justified? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 
 

RESEARCH QUESTIONS AND OBJECTIVES 

3. Are the research 
questions and/or 
objectives clearly 
stated? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 
 

4. Are the research 
questions suited to 
qualitative inquiry? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 
 

PARTICIPANTS AND SAMPLING 

5. Is the sampling 
strategy clearly 
described? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

6. Is the sampling 
strategy congruent 
with the research 
questions and/or 
objectives? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

7. Did sampling continue 
until data saturation 
was reached? 

□ Yes □ No □ Unclear 
 
Comments: 
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DATA COLLECTION 

8. Are the data collection 
strategies described 
with sufficient detail? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

9. Are the data collection 
strategies congruent 
with the research 
questions and/or 
objectives? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

DATA ANALYSIS 

10. Are the data analysis 
strategies described 
with sufficient detail? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

11. Are the data analysis 
strategies congruent 
with the research 
questions and/or 
objectives? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

RESULTS 

12. Are the results 
supported by and 
consistent with the 
data? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

13. Is it clear how the 
themes and concepts 
were derived from the 
data? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

14. Are results rooted in 
participants’ own 
perspectives? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

15. Has the diversity of 
perspective and 
content been 
explored? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

CONFIRMABILITY 

16. Is the role of the 
researcher clearly 
described? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

17. Have the assumptions 
and biases of the 
researcher been 
clearly described? 

□ Yes □ No □ Unclear 
 
Comments: 
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18. Have the effects of the 
researcher throughout 
the study process 
been clearly 
described? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

TRANSFERABILITY 

19. Is the study setting 
described with 
sufficient detail? 
 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

20. Are study participants 
described with 
sufficient detail? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

CREDIBILITY 

21. Which of the following 
techniques were used 
to enhance the 
credibility of the 
results? 

 Member checking 
 Peer debriefing 
 Attention to negative cases 
 Independent analysis by more than one researcher 
 Reporting of verbatim data 
 Other (specify): 

22. Were the applied 
techniques to enhance 
credibility sufficient 
and appropriate? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

DEPENDABILITY 

23. Which of the following 
techniques were used 
to enhance the 
dependability of the 
results? 

 Peer review 
 Debriefing 
 Audit trail 
 Triangulation 
 Other (specify): 

24. Were the applied 
techniques to enhance 
dependability sufficient 
and appropriate? 

□ Yes □ No □ Unclear 
 
Comments: 
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APPENDIX 7: QUALITY APPRAISAL CRITERIA — 
SURVEYS 

Reviewer: ________________________________   Date: ________________________ 
 

STUDY CHARACTERISTICS 

Ref ID:  

First Author:  

Publication Year:  

1. Was ethics approval 
obtained? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

RESEARCH QUESTION AND STUDY DESIGN 

2. Are the research 
questions and/or 
objectives clearly 
stated? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

3. Are the research 
questions suitable for 
a survey design? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

PARTICIPANTS AND SAMPLING 

4. Is the sampling 
strategy clearly 
described? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

5. Is the sampling 
strategy congruent 
with the research 
questions and/or 
objectives? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

6. Is the sample of 
participants 
representative of the 
target sample or the 
population to which 
the findings will be 
generalized? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

7. Could the way the 
sample was obtained 
introduce selection 
bias? 

□ Yes □ No □ Unclear 
 
Comments: 
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8. Was a sufficient 
sample size 
calculation provided? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

DATA COLLECTION 

9. Was a pilot test of 
survey methods 
conducted?  

□ Yes □ No □ Unclear 
 
Comments: 
 
 

10. Was the study 
questionnaire valid? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

11. Was the study 
questionnaire reliable? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

DATA ANALYSIS 

12. Were the data analysis 
strategies appropriate 
for the type of data 
collected? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

13. Were all analyses 
planned a priori? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

RESULTS 

14. Was a satisfactory 
response rate 
achieved? 

 
 
 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

15. Were all significant and 
non-significant 
quantitative results 
reported? 

 
 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

16. Were all qualitative 
results, resulting from 
open-ended questions, 
summarized and 
reported? 
 
 

□ Yes □ No □ Unclear 
 
Comments: 
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DISCUSSION AND CONCLUSIONS 

17. Have the researchers 
drawn an appropriate 
link between the data 
and their conclusions? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

18. Have all potential 
biases been identified 
and discussed? 

□ Yes □ No □ Unclear 
 
Comments: 
 
 

 
 
 




