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AbstrACt
Introduction Telehealth interventions have the potential 
of improving exacerbation and health outcomes for 
individuals with chronic obstructive pulmonary disease 
(COPD), by delivering care in between clinical visits. 
However, the precise impact on avoiding exacerbation 
and reducing the incidence of hospital readmissions 
remains inconclusive. This lack of knowledge on the 
effectiveness of telehealth for COPD care might be due 
to non-adherence or partial adherence to intervention 
programmes and/or the withdrawal of participants over the 
course of previous studies.
Objectives To conduct a systematic review of trials of 
telehealth interventions (including randomised control trials 
(RCT), crossover and pre-post studies) to: (1) estimate the 
acceptance, adherence and dropout rates; (2) identify the 
reasons for dropout from telehealth interventions among 
individuals with COPD; (3) evaluate the impact of trial-
related, sociodemographic and intervention-related factors 
on the acceptance, adherence and dropout rates and (4) 
estimate the extent to which the acceptance, adherence 
and dropout rates impact outcomes in comparison with 
usual monitoring.
Methods and analysis A systematic literature review 
of four databases from earliest records to November 
2018 will be carried out using CINAHL, Medline (Ovid), 
Cochrane Library and Embase. Randomised and non-
randomised control studies will be included, in addition 
to crossover and pre-studies post-studies comparing 
telehealth with standard monitoring among individuals 
with COPD only. Two independent reviewers will screen 
all relevant abstracts and full-text studies to determine 
eligibility, assess the risk of bias and extract the data using 
structured forms. If the included studies are sufficiently 
homogenous in terms of interventions, populations and 
objectives, a meta-analysis will be performed.
Ethics and dissemination Ethical considerations are not 
required for this research.
trial registration number CRD42017078541.

IntrOduCtIOn  
According to the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), chronic 

obstructive pulmonary disease (COPD) 
is a common disease characterised by the 
persistent limitation of airflow to the lungs. It 
can be prevented and treated; furthermore, 
it is progressive in nature and associated with 
enhanced chronic inflammatory responses 
(in the airways and lungs) to noxious gases.1 
Airflow limitations in COPD can lead to respi-
ratory exacerbation which is defined as an 
acute worsening of respiratory symptoms.1 
Exacerbations can negatively impact an indi-
vidual’s health status, often resulting in hospi-
talisation.2 3 COPD is a major public health 
problem, and individuals with COPD require 
appropriate management strategies to mini-
mise the likelihood of hospitalisation.4 

Telehealth refers to the use of electronic 
information and communication tech-
nologies to support distance healthcare, 
which allows healthcare professionals and 

strengths and limitations of this study

 ► This systematic review aims to objectively estimate 
the acceptance, adherence and dropout rates of 
people with chronic obstructive pulmonary disease 
(COPD) enrolled in telehealth interventions, and the 
associated variables that potentially impact or are 
impacted by these rates.

 ► This systematic review will update existing knowl-
edge on trial-related, patient-related and inter-
vention-related factors potentially influencing 
acceptance, adherence and dropout rates.

 ► Exploring acceptance, adherence and dropout rates 
in COPD telehealth care and the associated factors 
will allow future researchers to design prospective 
clinical trials, while increasing the validity and gen-
eralisability of their results.

 ► The exclusion of papers written in languages other 
than English might leave relevant studies out of the 
review.
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long-distance patients to exchange information and 
enable access to healthcare services. Various terms are 
used throughout the medical industry to reference 
specific applications and use cases for telehealth—these 
are presented in table 1.5 For example, telehealth inter-
ventions with COPD could be used to deliver care and 
it can help to detect exacerbations at an early stage, 
minimising the potential for emergency admissions and 
facilitating self-management.5–8 Telehealth is also used 
for remote monitoring of a patient’s clinical data, such 
as their vital signs; this enables healthcare teams to iden-
tify disease deterioration at an early stage and provide the 
requisite care in a timely manner. This has the effect of 

helping individuals manage their diseases and for facili-
tating early detection of disease exacerbation.9 There is 
growing evidence that telehealth may be a useful tool for 
minimising hospital admissions due to respiratory exac-
erbations, particularly in the case of individuals who are 
constrained by geographical barriers, or have limited 
access to healthcare services.5 10 Clinical trials have 
shown that individuals with COPD have positive attitudes 
towards participating in telehealth and that telehealth 
can promote patients’ independence toward self-man-
agement.11–17 However, the precise impact of telehealth 
on avoiding exacerbation and reducing hospital read-
missions remains inconclusive.5 The uncertainty about 
the impact of telehealth may be due to non-adherence 
or partial adherence to intervention techniques as well as 
the withdrawal of participants over the course of previous 
studies.18 Dropout rates for telehealth vary across clinical 
trials.6 19–22 It is unclear which variables are most strongly 
associated with non-adherence and withdrawal, although 
possible factors may be related to participant character-
istics, intervention characteristics, and the context and 
environment in which the intervention is delivered. 
Understanding the characteristics of individuals with 
COPD, features of the interventions undertaken, and 
the environment of clinical trials is essential for reducing 
dropout rates in future studies. Such understanding 
will help with designing prospective clinical trials, while 
also increasing the validity and generalisability of their 
results.23 24 Evaluating the reasons that prevent individuals 
with COPD from enrolling and completing telehealth 
interventions may help clinicians appropriately tailor 
interventions to the individuals’ needs and limit dropout 
rates.18 23 Moreover, researchers can explore individual’s 
preferences and use them to develop more desirable and 
feasible telehealth interventions.

ObjECtIvEs
The objectives of this systematic review are to:
1. Estimate acceptance, adherence and dropout rates in 

trials of telehealth interventions (including RCT, cross-
over and pre-studies post-studies).

2. Identify the reasons for dropout from the intervention.
3. Estimate the impact of trial-related factors, sociodemo-

graphic factors and intervention-related factors on ac-
ceptance, adherence and dropout rates.

4. Estimate the extent to which acceptance, adherence 
and dropout rates affect patient’s outcomes.

MEthOds
This systematic review will be conducted according to 
the Preferred Reporting Items for Systematic Review and 
Meta-Analysis Protocols (PRISMA-P).

Patient and public involvement
Patients and or public were not involved in this systematic 
review.

Table 1 Telehealth applications and definitions

Terminology Definitions

Telehealth Using electronic information and 
communication technologies to support 
distance healthcare, which allows 
healthcare professionals and long-
distance patients to exchange information 
and support access to healthcare 
services.5

Telemonitoring Using electronic technologies, equipment 
and sensors to transfer clinical data 
from patient settings to the healthcare 
providers at the clinical settings.5

Telemedicine Using e-health and communications 
networks for the delivery of healthcare 
services and medical education from one 
geographical location to another.30

Telehomecare Using electronic information and 
communication technologies to support 
care and treatment between a patient’s 
home and professional healthcare 
settings.31

Teleconsultation Using videoconferencing and webcams 
to connect the healthcare provider with 
patients, allowing the healthcare provider 
to assess, diagnose, and treat patients.5

Tele-education Using web-based platforms to educate 
patients about the patient disease 
management.5

Telehealth
Pulmonary
Rehabilitation

Using telehealth to deliver pulmonary 
rehabilitation to COPD patients via 
communication technologies, and 
maintain connections between patients 
and healthcare professionals.5

Dropout rate The number of participants who dropout 
divided by the number of participants who 
consented to participate.32

Acceptance rate The number of participants who 
consented to participate divided by the 
number of eligible participants.32

Adherence 
definition

The ability to measure telehealth use and 
observe the intention to use telehealth 
technology.33
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Inclusion criteria
1. Study type: randomised or non-randomised control tri-

als, observational single arm pre-post trials, and cross-
over clinical trials.

2. Population: studies including individuals diagnosed 
with COPD based on reported forced expiratory 
volume in one second as a percentage of predicted 
(FEV1%) will be considered for this review.

3. Type of intervention: this review includes any informa-
tion technology tool designed for the clinical support 
of patients with COPD involving the remote exchange 
of data between a patient and a healthcare profession-
al. This includes, for example, telehealth, telecare, 
telehomecare, e-health, telemonitoring, telerehabilita-
tion, telemedicine, home monitoring, digital monitor-
ing, web-based monitoring, or internet-based monitor-
ing as part of a COPD-management plan.

4. Type of outcome: outcomes include health-related 
quality of life, adherence to the action plan, exacer-
bations, duration of hospital stay, hospitalisation or 
utilisation of health services (including COPD related 
cost), and exercise capacity.

Exclusion criteria
1. Trials not published in English.
2. Studies that do not describe the telehealth interven-

tion researched, including delivery methods, mode of 
administration and frequency of data transmissions.

3. Studies that do not report the number of individuals 
who were approached, who gave their consent, and 
who dropped out.

sEArCh strAtEgy
Electronic databases
A systematic search of the following databases from 
earliest records to November 2018 will be undertaken 
to identify relevant articles: CINAHL; Medline (Ovid); 
Cochrane Library and Embase. The following Medical 
Subject Headings (MeSH terms), subject headings and 
keywords or combinations thereof will be used: tele-
care; telehomecare; telehealth; e-health; telemonitoring; 
telerehabilitation; telemedicine; home monitoring; 
digital monitoring; web-based monitoring; internet-based 
monitoring; Chronic Obstructive Pulmonary Disease; 
Chronic Obstructive lung disease and COPD. The search 
strategy was developed in collaboration with a health 
sciences librarian, to ensure the involvement of appro-
priate and necessary keywords in the review. Keywords 
and subject terms will be customised for each database. 
Further, all words with the prefix ‘tele-’ will be searched 
both with and without a hyphen (eg, both ‘tele-moni-
toring’ and ‘telemonitoring’). The search strategies from 
Medline (Ovid) are presented in online supplementary 
appendix 1.

Manual literature search
We will perform manual searches of reference lists of all 
relevant primary studies and systematic reviews to identify 

any additional studies that were not captured by our orig-
inal search.

reference manager
All articles will be imported to EndNote software and any 
duplicates removed.

search procedures
The search will be performed by two team members 
(SA), after which all articles will be imported to EndNote 
V.7.7 and any duplicates removed. All article titles and 
abstracts will be screened by two independent reviewers. 
A manual search of the reference lists of relevant studies 
shall be undertaken, to identify any additional articles 
that were missed by the database search but that might 
be suitable for inclusion in the review. Subsequently a 
full-text review of all the included articles will be carried 
out. Disagreements between reviewers will be resolved 
through discussion. If no consensus can be reached, a 
third reviewer’s decision will be considered. Any study 
that does not meet the inclusion criteria will be excluded 
and the reasons for exclusion recorded according to the 
PRISMA flowchart.

study selection and data extraction
A data extraction form will be created using an Excel 
sheet. Two independent reviewers will perform the 
data extraction. First, reviewers will pilot the data 
extraction form based on ten included studies. Second, 
any disagreement between reviewers at this stage will be 
resolved by consensus. If no consensus can be reached, a 
third reviewer will make the decision. The first reviewer 
will then start extracting data. The second reviewer will 
check the consistency of the data and identify any errors. 
In case information is missing from an included study’s 
published manuscript, its authors will be contacted and 
asked for clarification.

data extraction and data management
Data related to the study characteristics, population char-
acteristics and intervention characteristics, as defined in 
the intervention Complexity Assessment Tool for System-
atic Reviews, shall be extracted.25

Study characteristics: authors’ names; year of publi-
cation; country; research design, as well as recruitment 
methods.

Population characteristics: age; gender; level of educa-
tion; GOLD grade and/or FEV1 as a percentage of 
predicted (FEV1%); smoking history; number of COPD 
patients who consented to participate, were approached, 
dropped out and completed the study, as well as reasons 
for dropout.

Intervention characteristics: settings, methods, 
frequency and components of telehealth (active 
elements, targeted behaviour, targeted users, the degree 
of tailoring, health professional assistance) and duration 
of intervention.
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OutCOMEs
All reported outcomes of COPD will be extracted, as will 
the effect size (ES) of telehealth intervention on these 
outcomes. The ES will be calculated if it is not mentioned 
by the author(s). ES calculation will be performed 
according to results from the first post-interventional 
evaluation, which will reflect the earliest impact of tele-
health interventions on outcomes. Any results after the 
first post-interventional evaluation (eg, results from 
multiple follow-up points) will not be considered in the 
ES calculation. Also, the ES on the main outcome will be 
included in the analysis if the studies have more than one 
outcome.

Outcomes
Outcomes extracted from each study:

All primary and secondary outcomes defined by each 
study will be extracted. These include, but are not limited 
to:

Hospitalisation: admissions due to exacerbations and 
causes of hospitalisation will be reported. Attention shall 
be paid to differences between count and dichotomous 
data (eg, the count of participants in each group who 
experience at least one exacerbation event vs number of 
events per intervention group).

Exacerbation rate is a commonly reported outcome.26 
As exacerbations can be reported in different ways, the 
data collection allows for the following numbers to be 
recorded: number of exacerbations or exacerbation rate 
(that may also be classified based on the patient disease 
severity), all-cause mortality and number of patients per 
study group who died during the survey.

Adherence to the action plan: (including any measure-
ment mentioned by the authors to report the adherence 
to the action plan—for example, adherence to inter-
vention, adherence to physiological monitoring, adher-
ence to symptom monitoring, adherence to medication, 
adherence to exercise and adherence telehealth and/or 
telemonitoring).

Health-related quality of life: disease-specific or 
non-disease-specific quality of life reported by a validated 
instrument.

Physical activity measurements (any type reported by a 
validated measurement system).

Outcome of adherence for this review:
Outcomes of this review are acceptance, adherence and 

dropout rates. When these outcomes are not reported in 
the original studies, we will calculate the rates as follows:

The acceptance rate will be calculated by taking the 
total number of participants who accepted, agreed, and 
consented to participate in this study and dividing it by 
the number of participants who were approached for 
involvement in telehealth intervention. The adherence 
rate will be calculated as the total number of participants 
who completed the telehealth intervention according to 
the study protocol divided by the number who started 
the intervention. The dropout rate will be calculated as 
number of participants who withdrew from or did not 

continue with the intervention divided by the number of 
participants who consented to participate on the study. 
All rates will be presented using an overall average.

risk of bias assessment
Two team members (SA and RA) will independently 
assess the risk of bias for each study included in the 
review; the Cochrane Collaboration Risk of Bias criteria 
will be used for randomised clinical trials, and Scottish 
Intercollegiate Guidelines Network checklist (SIGN) 
checklist will be used for observational studies. Reviewers 
will independently report justifications and comments for 
their decisions. A third team member will be consulted 
to resolve any discrepancies. The AMSTAR II tool will be 
used to assess the risk of bias for the systematic review.

dAtA AnAlysIs
Statistical Analysis System software will be used to run 
regression models. Possible variables associated with rates 
will be categorised and tested using the univariate anal-
ysis model. Subsequently, a random effect meta regres-
sion analysis will be used to estimate the effects of the 
participant, study, and intervention characteristics on 
acceptance, adherence, dropout rates. A separate model 
analysis will be conducted for each rate. If we are restricted 
in this regard and unable to perform a meta-analysis, we 
will synthesise and summarise the results narratively.

dealing with missing data
Authors will be contacted to obtain any unreported data.

dIsCussIOn
This systematic review aims to objectively estimate the 
acceptance, adherence and dropout rates of COPD popu-
lations enrolled in telehealth and the associated variables 
that might affect or be affected by these rates. It will help 
identify the extent to which associated variables can be 
used for an improved design of clinical trials, to suggest 
the characteristics of associated target populations, and 
to recommend elements for inclusion in telehealth inter-
vention to support self-management.

To the best of our knowledge, this will be the first 
systematic review estimating acceptance, adherence, and 
dropout rates of COPD populations participating in tele-
health, as well as the associated factors influencing these 
rates. Previous systematic reviews were unable to provide 
information about effective elements contributing to 
better acceptance, adherence and dropout rates using 
meta-regression analysis; in contrast, the current study will 
try to explore elements of telehealth that impact accep-
tance, adherence and dropout rates.27 28 Our systematic 
review will analyse the literature using meta-analysis, and 
in doing so provide the advantage of having an oppor-
tunity to investigate and understand the correlation 
between pertinent factors and acceptance, adherence 
and dropout rates. We will provide specific information 
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about the trials’ characteristics (RCTs vs non-RCTs), 
population characteristics (ie, mild severity vs moderate 
severity) and intervention characteristics (ie, primary 
care settings vs specialty care settings), as well as how such 
information may facilitate users’ adherence to telehealth 
interventions.

Furthermore, existing evidence on acceptance, adher-
ence and dropout rates will inform methods for designing 
future telehealth projects focusing on COPD. This study 
may also be beneficial for the management of grants for 
research in the field.29 It will contribute to future research 
by identifying the target populations among which tele-
health are accepted, and identify feasible interventions. 
Finally, this systematic review will help tailor technolog-
ical interventions to more effectively meet the needs of 
COPD patients.

Ethics and dissemination
This systematic review requires no ethics approval. This 
research will use no confidential or personal patient data. 
Findings will be disseminated through publication in a 
peer-reviewed specific journal.
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