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INTRODUCTION

Background: The current systematic review aimed to determine the effect of
telemedicine services on adherence in patients with chronic obstructive
pulmonary disease (COPD) and to describe the type of adherence and applied
devices and modules.

Materials and Methods: We reviewed PubMed, Scopus, Web of Science, and
Embase databases to identify relevant studies from the time of inception of
these databases to March 10, 2019, using three groups of keywords. The first
group comprised words describing COPD, the second group included words
describing types of telemedicine interventions, and the third group contained
words describing adherence. The reference list of identified articles was also
hand-searched to retrieve possibly relevant articles.

Results: In total 21 articles were included, in which 13 reported a positive effect
for telemedicine on patients” adherence. Adherence to treatment was classified
under six categories. The highest frequency belongs to the adherence to
performing exercises and participation in training sessions, using the system,
using devices, measuring (like blood pressure, oxygen saturation, heart rate,
weight, temperature, sputum volume) and reporting symptoms and the results
of measurements, completing tasks, and medication.

Conclusion: This study demonstrated the effectiveness of telemedicine services
on adherence to treatment plans in patients with COPD. The following factors
contribute to the effectiveness of telemedicine services: patient support by
healthcare professionals and easy access to them, uninterrupted execution of
telemedicine programs, follow-up and supervision of providers, creating and
maintaining motivation in patients, and provision of different self-management
modules.
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performance of patients(2). In addition, it claims several

Chronic diseases are a major cause of mortality in
developed countries, with respiratory diseases being the
second leading cause of death(l). Chronic obstructive
pulmonary disease (COPD) is a prevalent respiratory
disease characterized by the obstruction of airways and

highly affecting the physical, mental, and social

lives annually worldwide (3), which not only has negative
effects on public health and quality of life (QoL) of patients
but also imposes a heavy social and economic burden on
healthcare systems(4). According to the World Health
Organization (WHO) estimates about 251 million people
suffer from COPD worldwide (5). In addition, it is
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predicted that COPD will become the third leading cause
of global mortality by 2030 (6). Furthermore, readmission is
an important problem for those who suffer from COPD, so
that 10-20% of patients with COPD are re-admitted within
30 days (7). In the United States, the 30-day readmission
rate for COPD patients is 22.6 percent(8).

The most important factors affecting the progression of
the disease, which in turn translate into increased
healthcare costs, include the lack of sufficient training,
patients” non-adherence to disease guidelines, and lack of
timely diagnosis of the symptoms (9). In COPD, self-
management and support are essential for the desired
control and timely diagnosis of the disease(10). In addition,
self-management is the basis of successful management in
patients with COPD(11). Patient's QoL and unplanned
hospitalization can be managed through enhancing self-
management and adherence to treatment (12). Self-
management of the disease refers to patients’ ability to
manage symptoms and health-related behaviors, which
results in increased QoL. Accordingly, self-management
requires the active participation of patients in managing
their health status (13), which decreases their anxiety,
limits the occurrence of complications, increases
independence and adherence to performing daily
activities, and reduces costs (14). Therefore, there is an
increasing need for self-management tools in patients with
COPD, for not only controlling the disease and its
symptoms but also teaching adaptation to daily activities,
disease management, and changing their lifestyle (15).
Telemedicine services are a self-management tool for
supporting patients (1). In a broad definition, the WHO has
defined telemedicine as the delivery of health care services
at a distance using electronic means for “diagnosing the
disease, make a decision about treatment, prevention of
disease and injuries, research and evaluation, and
education of providers" (16). Telemedicine uses several
multimedia tools which creates a kind of time and place
independence in medical services using a large number of
modern technologies(17). Many telemedicine systems are

equipped with a wide range of devices, equipment,

modules, and technologies to provide better services to
patients, which are essential for advancing health and
achieving better communication between providers and
patients(18).

On the one hand, telemedicine services can be useful
and effective only when patients accept the system and
adhere to the treatment plan(19). Adherence to treatment is
defined as a person’s behavior in accordance with the
treatment regimen and consumption of medications or
changing the lifestyle based on guidelines recommended
by healthcare service providers (20). Non-adherence to the
treatment plan is a major obstacle to reaching positive
results in the treatment plan (21). Hence, it can be argued
that in the absence of patients believe in their capabilities
to improve their health status through changing their
behaviors, telemedicine plans won't achieve their goals. In
addition, patients believe plays a unique role in treatment
adherence, even if considerable time, energy, and costs are
spent on the establishment of a telemedicine service (22).
By adhering to treatment plans, one can reduce the
occurrence of serious complications, control the progress of
the disease, reduce healthcare costs, limit hospitalization
and mortality, and improve patients” QoL (23). Research
indicates that adherence to treatment plans is poor in
patients with COPD (24, 25), varying from 40 to 90% (26).
Some studies reported declining adherence over time (26,
27). Although adherence is essential for the optimization of
COPD management,(28) few studies have focused on this
topic (24, 29). Moreover, systematic studies on
management in patients with COPD have mostly focused
on the experience of clinical specialists, specific functions
and interventions, or the use of specific systems in
hospitals or houses (30-32). Some other systematic reviews
have investigated the effectiveness of telemedicine
interventions on the clinical outcomes of patients (33, 34),
reduction of the use of healthcare services (35), and the
feasibility study of telemedicine for patients with COPD
(36). To the best of our knowledge, no systematic review
has been conducted on the effect of telemedicine services

on the adherence of patients with COPD. A systematic
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review conducted by Cruz et al. (2014) (37) has only
investigated the effect of home telemonitoring on the
satisfaction and adherence of patients with COPD.
Therefore, the present systematic review aimed to
determine the effect of telemedicine services on adherence
in patients with COPD and to describe the type of

adherence and applied devices and modules.

MATERIALS AND METHODS
Information sources and search strategy

The current systematic review aimed to determine the
effect of telemedicine systems on the adherence of patients
with COPD. The systematic search strategy was designed
using MeSH terms, previous studies, and the ideas of
authors. Then, the search was conducted in PubMed,
Scopus, Web of Science, and Embase databases up to
March 10, 2019. The search for articles was performed in all
fields by combining three groups of keywords relevant to
the research topic. The first group comprised words
describing COPD, the second group included words
describing types of telemedicine interventions, and the
third group contained words describing adherence. All
three groups were combined using the OR operator and
then with other keywords using the AND operator.

v

Moreover, the wildcard operator was used when the
derivatives of a word had to be searched. Keywords
employed for searching articles are presented in Table 1.
The reference list of identified articles was also hand-
searched to retrieve possibly relevant articles.
Eligibility criteria

This systematic review is structured according to
preferred reporting items for systematic reviews (PRISMA)
guideline (38).
Inclusion Criteria: Inclusion criteria were English language
articles, journal articles, conference papers, randomized
clinical trials (RCTs), and quasi-experimental studies up to
2019/03/10; these studies had to meet the following two

criteria: 1) using telemedicine services for managing
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patients with COPD, and 2) partly or fully focusing on the

adherence of patients to the treatment plan.

Table 1. Search strategy in scientific databases

Time Search was conducted up to March 10, 2019

Language English
PubMed: Al fields
Scopus: All fields
Embase: All fields
ISI: All fields
“Chronic Obstructive Pulmonary Disease” OR “COPD” OR
“Pulmonary Disease” OR “Chronic Obstructive” OR
“Chronic Obstructive Airway Disease” OR “Airway
Obstruction*” OR “ COAD" OR “Chronic Obstructive Lung
Disease” OR “COLD” OR “Airflow Obstruction*" OR
“Respiratory Tract Diseases” OR “Lung Diseases” OR

Criteria

Databases

“Bronchitis” OR “Pulmonary Emphysema” OR
“Emphysema” OR “Lung emphysema”

“Telemedicine” OR “Telecommunications” OR “Telemetry”
OR “Telepathology” OR “Teleradiology” OR
“Telerehabilitation” OR “Communications Media”

OR “Remote Consultation” OR “Mobile Health” OR
“Mhealth” OR “Telehealth” OR “Ehealth”

“Adherence” OR “Compliance” OR “Follow-up” OR “Trace”

Search #1 AND #2 AND #3

Exclusion Criteria

Exclusion criteria were reporting other diseases in
addition to COPD, observational studies that did not
include a telemonitoring intervention, and case studies.

Non-original papers, including reviews, study
protocols, editorials, and commentaries were not deemed
eligible and were, consequently, excluded from the present
review; still, their reference lists were carefully examined.
Study selection

In the screening phase, two authors independently
evaluated the titles and abstracts of the retrieved articles
and excluded irrelevant studies based on inclusion and
exclusion criteria. In the second phase (eligibility), two
authors independently read the full text of all articles
remaining from the first phase, and then selected articles
meeting the inclusion criteria. In case of a disagreement, a

consensus was reached through discussion or, if necessary,

Tanaffos 2021; 20(3): 209-220



212 Telemedicine Services in Chronic Obstructive Pulmonary Disease

the third reviewer was consulted. Furthermore, the most
prominent authors were contacted with a request for gray
literature, i.e. conference papers.
Data collection process

Data extraction was performed using a structured table
format, which included: bibliographical information, type
of study, location of study, number of patients, age of
patients, number of people in the comparison group and
number of people in the control group, type of
intervention, duration of intervention, devices and
modules used in the telemedicine service, type of
adherence, and the effect to telemedicine on adherence in
patients with COPD.
Methodology Quality Assessment

Methodological quality assessment was conducted
independently by two reviewers via a modified version of
the scoring system designed by Hailey et al. (39) to assess
telemedicine research. A quality score was computed
based on five areas of study performance and one area of
research design. For study performance, the following five
areas of interest were taken into account: patient selection,
intervention description/specification, study specification

and analysis, patient disposal, and the outcomes reported.

Table 2. Telemedicine Studies Checklist Scores and Items

For research design, scores were allocated to four types of
research: large-scale randomized controlled trials (RCT)
(=50 participants in each arm), smaller RCTs, prospective
non-randomized studies, and retrospective comparative
studies. Disagreements between the reviewers were
resolved by consulting a third independent researcher.
Finally, the quality score was classified into five categories,
ranging from A (high quality) to E (poor quality). Details
for the telemedicine studies checklist are provided in
Table 2.

RESULTS

Summary of Study Characteristics

Number of studies: Initially, searching four target
databases yielded a total of 3046 articles, which were
subsequently imported into the reference management

software, EndNote. After removing duplicates and

unrelated articles based on their titles, abstracts, and texts,
21 articles were ultimately selected. Of the 21 selected
studies, 13 were RCTs and eight were quasi-experimental
studies. The workflow of the article selection is shown in

Figure 1.

Items on checklist

Details Score*

Methods of randomization/selection;equivalence of

Patient selection intervention and control groups; drop-outs before start of 2
intervention
Description/specification of the Adequate description for both intervention and control 2
interventions groups
Performance Specification and Sample size; statistical methods used; clear specification 2
analysis of study of outcome measures
Patient disposal Length of follow-up; drop-outs; compliance failures 2
Fullness and clarity of reporting; missing results;
Outcomes reported statistical summary; whether conclusions were consistent 2
with data
Large randomized controlled trials Defined as those with at least 50 subjects in each arm 5
. Smaller randomized controlled trials 3
Design . . .
Prospective non-randomized studies 2
Retrospective comparative studies 1

* Category A: scores 11.5-15 (High quality)
Category B: scores 9.5-11 (Good quality)

Category C: scores 7.5-9 (Fair to good quality)

Category D: scores 5.5-7 (Poor to fair quality)

Category E: scores 1-5 (Poor quality)
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Records identified:
Pubmed (n=175)
(n=165)

l

Criteria for analysis:

=Focusing on telemedicine intervention

synthesis (n=21)

‘ Included \ ‘ Eligibility \ ‘ Screening \ ‘ Identification \

Figure 1. Flow diagram of included and excluded studies

Sources of the studies

Most studies were conducted in the UK (four studies),
followed by the Netherlands (three), Spain, Norway, and
Australia (two each). Other studies reported different data

on locations.

Records identified:
Embase (n=165)

Studies included in qualitative synthesis (n=21)

Studies included in quantitative
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Records identified:
Scopus (n=2596)

Records identified: Web
of Science (n=110)
(n=110)

Records remained after removal of duplicates

(n=2715)
Records screened Records excluded
(n=2715) —> (n=2559)
Reasons: Irrelevant to the
selection criteria
Full-text articles excluded, with
) reasons (n=135)
Full-text articles Because of being merely about:
assessed for eligibility =COPD co-morbidities
(n=156) 3 =Qualityoflife
=Symptom control
=Telemedicine feasibility study
=Healthcare costs

=Provider adherence
=Observational prospective study
=Review study

=Study protocols

=Addressing adherence in COPD patients

Characteristics of telemedicine intervention

The number of participants varied from nine to 301.
Moreover, the mean age of participants ranged from 55 to
75 years. The most frequent telemedicine service was

telemonitoring (n=9), followed by telerehabilitation (n=8).
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Furthermore, the duration of intervention using
telemedicine services ranged from four weeks to two years.
The characteristics of the studies are presented in Table 3.
Quality Assessment

Assessment quality levels differed across articles: 12
were rated A (high-quality) (3, 40-50), and nine were rated
B (good quality) (2, 9, 27, 51-56).
Telemedicine Description

In some studies, the details on telemedicine services in
terms of the employed equipment and modules were
provided:
Equipment used in the telemedicine system

The devices and equipment used in telemedicine
services varied across studies. The most frequently used
devices were monitoring and measurement devices (2, 3,
27, 40, 43-46, 48, 49, 51, 53, 55), mobile applications (2, 9, 41,
46, 48, 50, 51, 54-56), and computers and laptops (9, 27, 40,
45-47,49-51, 53), in that order.
Modules used in the telemedicine system

The most frequently used modules in telemedicine
services were modules related to monitoring (27, 43, 44, 47,
52, 54, 56), followed by those related to self-management
(2, 27, 40, 45, 50, 53), video modules (43, 45, 47, 51, 55),
modules related to exercise training (27, 42, 44, 52), and
communication, chatting, and consulting modules (2, 46,
50, 52).
Patient Adherence

Since patients’ adherence to the use of telemedicine
services was the focus of this study, the data belonging to
the control group (if any) were not entered. Data on the
type of adherence and the effect of telemedicine services on
patients” adherence are given in Table 4.
Type of Adherence to Treatment

The type of adherence and its estimation are reported
differently across studies. In general, adherence to
treatment was classified under six categories. The highest
frequency belonged to adherence to performing exercise

and participation in training sessions (2, 41-44, 47, 49, 52,

53, 55), adherence to the use of the system (27, 45, 46, 50,
56), adherence to the use of devices (3, 46, 48), adherence to
measurement and reporting the symptoms and results of
measurements (40, 54), adherence to medications (43, 45),
and adherence to completing tasks (filling in the
questionnaires, walking, and respiratory recording) (9, 51).
The effect of telemedicine on patients” adherence

Of selected 21 studies, 13 reported a positive effect for
telemedicine on patients” adherence (3, 9, 40, 41, 43, 48-52,
54-56), whereas five found a negative effect (2, 27, 42, 47,
53). Some studies examined two types of adherence to
treatment (44-46). Moreover, in some cases, the effect of
telemedicine was reported to be positive in some cases and

negative in others.

DISCUSSION

The present systematic review examined the effects of
telemedicine services on adherence to treatment in patients
with COPD and described the types of adherence and
devices and modules employed. The results demonstrated
that interventions based on telemedicine services are
effective on the adherence of patients with COPD. In
general, in this study, adherence to reporting symptoms
and measurements and adherence to performing tasks
were positive when using telemedicine services. Moreover,
the adherence to sessions and training exercises, using the
system, and using the devices were positively influenced
by telemedicine interventions in most studies. Examining
the effectiveness of strategies intended to increase the
adherence to medication in patients with COPD, a
systematic review by Bryant et al.(57) indicated that five
reported improvements in adherence in short- or long-term
from the seven interventional studies. Furthermore, the
systematic review by Cruz et al. (37) reported positive
results due to adherence among patients with COPD using
the telemonitoring system.

In general, numerous factors contribute to the

adherence of patients using telemedicine services. These
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factors were examined in studies reporting a positive result
due to adherence. It was found that utilizing easy-to-use
devices and equipment (3), usability in the design and
development of telemedicine services (9), and design and
development of attractive and motivational telemedicine
services for patients can increase patients’ adherence (55).

Since the provision of self-care equipment and services and
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their design and use are not enough for adherence, some
studies reported other factors that are capable of enhancing
adherence. Patients” satisfaction and adherence can be
enhanced by the flexibility of the treatment plans to make
them compatible with patients’ needs and interests (51).
Moreover, the patient-healthcare provider interaction is the

key to successful telehealth interventions (50).

Table 3. Main Characteristics and Description of the Technology Used in the Studies

ID First author (year) Study design Location Participants Age Mean(std), (CG/IG) Type of Telemedicine Telemedicine
services duration
1 Calvo GS/2014(3) RCT Spain 59; IG(n=29), 72.7+£93/75.0+9.7 Home Telemonitoring 7-months
CG(n=30)
2 Sanchez-Morillo D /2015(9) UBA Spain IG(n=15) 70.2+6.6 Home Telemonitoring 6-months
3 Tabak M/ 2014(2) RCT Netherlands 12; 1G(n=10)/ 62.8+7.4/64.1£9.0 Home Telemonitoring and 9 months
CG(n=2) Teleconsultation
4 Tabak M / 2014 (48) RCT Netherlands 30;IG(n = 14)/ CG 67.9+57/652+9.0 Home Telerehabilitation 4 weeks
(n=16)
5 Hoaas H/2016(27) UBA Norway IG(n=10) 55.2 Home Telerehabilitation Two-year
6 Dekker-van Weering UBA Netherlands IG(n=22) 61.7(9.3) Home Telemonitoring and 12 weeks
MGH/2016(52) Telecommunication
7 Hoaas H/2016(53) UBA Norway 1G(n=9) 58.1+6 Home Telerehabilitation 2-year
8 Benzo RP /2018(51) UBA Rochester IG(n=12) >=40 Home Telerehabilitation 8-week
9 Velardo C/2017(50) RCT United 166;1G(n=110) >=40in1G Home Telemonitoring 12-month
Kingdom /CG(n=56)
10 Tsai LLY /2017(49) RCT Australia 36; 1G(n=19)/ 75(9)/73(8) Home Telerehabilitation 8-week
CG(n=17)
11 Thomas RM /2017(55) UBA United States IG(n=35) 67.516.6 Home Videoconferencing 3 months
12 Moy ML / 2016(46) RCT United States 237, 1G(n=153),CG 66.4 (9.2)/ 67 (8.6) Home Telemonitoring 12 months
(n=84)
13 Bourne S /2017(42) RCT United 90;IG (n=64), CG 71.4 (8.6)/ 69.1 (7.9) Home Telerehabilitation 6 weeks
Kingdom (n=26)
14 Antoniades NC /2012(40) RCT Australia 36; 1G(n=16), 68 (9) / 70 (10) Home Tele monitoring 12 months
CG(n=20)
15 Farmer A /2017(45) Multicenter United 141,1G(n=93), 69.8 (10.6)/ 69.8 (9.1) Telemonitoring 12 months
RCT Kingdom CG(n=48)
16 Ringbaek TJ / 2016(47) NRCT Denmark 99; 1G(n=42), 68.8 (11.0)/ 68.4 (9.1) Home Telerehabilitation 7-10weeks
CG(n=57)
17 Vitacca M /2013(56) UBA Italy 1G(n=39) 72+8.6 Home Tele-assistance 6 months
18 Blumenthal JA /2014(41) RCT Columbus 30L;1G 66.6 (8.7)/ 65.6 (7.9) Telephone-based coping 16 weeks
(N=150)/CG skills training (CST)
N=151)
19 Smith HS / 2016(54) UBA NA 1G(n=30) 72.2(5.7)/67.8 (7.0) Home Telecommunication 320 days
and Telemonitoring
20 Broadbent E / 2018(43) RCT New Zealand 51; 1G(n=25), 69.10 (9.85)/ 70.57 Home Telerobotic 4 months
CG(n=26) (10.34)
21 Cox M /2018(44) RCT United 58;IG (n=43)/ 67.8 (11.12) Home Telerehabilitation 7 months
Kingdom CG(n=15)

UBA - uncontrolled before and after study; NRCT - non-randomized controlled trial; RCT — randomized controlled trial; NA — no information available; IG — intervention group; CG — control group; SD - standard deviation
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Table 4. Impact of Telemedicine Services on Adherence

Row Measures on adherence

Effect of telemedicine
on adherence

1 Adherence was calculated as the percentage of the total days the patient utilized the devices to monitor the parameters (3). +

’ Compliance rate was defined as the ratio of completed tasks (the number of days in which a valid questionnaire and respiratory recording were .
received) (9).

3 Adherence to the exercise scheme was calculated by dividing the number of schemes prescribed by the number of schemes performed (2).

4 Compliance was calculated by dividing the number of days the activity sensor was worn by the minimum number of days that it was prescribed .
(i.e. = four days/week) (48).

5 Adherence was measured in terms of the frequency of registrations on the webpage (27).

6 Adherence to the exercises was defined as the percentage of exercises performed versus the exercises prescribed (52). +

7 Adherence rate was calculated based on the recommendation of regular daily diary registrations and three training sessions per week (53).

8 Adherence rates were defined as the percentage of the days the task (daily completion data on 12-minute walking, full-body exercises, and the .
check-in wellness questionnaire) was completed (51).

9 Compliance was calculated as the number of days a week that a patient used the system (maximum compliance could be as high as 7) (50). +

10 Compliance was calculated in terms of the number of completed exercise training sessions as prescribed out of a possible 24 sessions (49). +

11 Self-reported inhaler training adherence (55) +

12 Device adherence was defined as the percentage of days with valid step-count data (46). +
Adherence for website engagement was examined by the number of log-ins to the website each month (46).

13 Adherence was calculated as attendance at exercise sessions (seven sessions) (42).

14 Adherence was the percentage of days with completed measurements (forced spirometry, relaxed spirometry, SpO», body temperature, blood .
pressure, weight) (40).

15 Adherence was measured using the Medication Adherence Report Scale (45).
Compliance was defined by the use of the system (days per week of use across all patients) (45). +

16 Adherence to pulmonary rehabilitation (47).

17 Compliance was defined as the use of the Respicard (expected 24 cards/6 months) .
(Respicard is a clinical scoring system employed in the tele-assistance of COPD.) (56)

18 Treatment adherence was calculated in terms of attendance in the CST (coping skills training) phone calls (ranging from one to .
14 sessions) (41).

19 Adherence to symptoms reports was defined as the number of reports made divided by the number of days enrolled in the program for each .
patient (54).
Adherence to medication was calculated as the percentage of prescribed doses taken. Adherence was also measured using the Medication .

20 Adherence Report Scale (43).
Adherence to the respiratory exercise was assessed by asking patients how many times they performed their respiratory exercises over the past .
week at the baseline and at follow-up (43).
Adherence was defined as attendance in 80% of the sessions, including (rounded to) three sessions for home EPR (early pulmonary .

21 rehabilitation) (44).

Adherence was defined as attendance in 80% of the sessions, including 12 sessions for hospital EPR (early pulmonary rehabilitation) (44).

Healthcare professionals play a key role in helping
patients to enhance their self-management skills and
adherence, because their negative attitudes towards
telemedicine interventions may make patients lose their
trust in these technologies, leading to non-adherence to the
treatment plan (58).

In addition, regular treatment plans and easy and
timely access to healthcare professionals promote
adherence in patients (59). In this review, one study

reported a high level of adherence in reporting symptoms.

Patients mentioned that a symptom report was prepared
for them in less than two minutes, which did not take
much. Moreover, they were ensured about the quick
examination of their reports (54).

In one study, satisfactory results are reported
concerning adherence to sessions and exercises using a
robot. The social aspects and visualizing a robot increased
access to exercise instructions, and equipping robots with a
reminder and alarm system contributed to the acceptance

of this system and increased the adherence of patients (43).
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Adherence to exercises and training sessions, medication
plan, and the use of the system had a decreasing trend in
some studies. Results of a systematic review by Maeder et
al. (60) showed that the level of adherence is reduced over
the first weeks and months in most studies. It seems that
the use of technologies that are not motivating or
stimulating enough may decrease adherence over time (2).
Furthermore, the results of another study demonstrated
that holding group sessions may pose an obstacle to
adherence in some patients with COPD and thus justify its
decreasing trend (42). Chau et al. (61) reported that, when
patients transfer data only once a day, their adherence is
increased; however, if they send data three times a day,
their adherence is decreased. Therefore, it seems that a
difference in treatment protocols can affect the adherence
of patients. Moreover, the chronic nature of the disease,
consumption of multiple drugs, symptom remission
periods, aging, and insufficient training for patients with
COPD may decrease adherence (62). In the present study,
the most commonly used devices were monitoring and
measurement devices followed by mobiles and computers.
Mobile and wireless monitoring technologies are
increasingly employed in healthcare for communication,
data collection, monitoring the patients, training, and
facilitating adherence in the management of chronic
diseases. A systematic review by Hamine et al. (63)
examining the effect of mHealth on the management of
adherence to treatment in chronic diseases suggested that
an emphasis on understanding and improving mHealth
tools can overcome specific barriers to adherence.

Moreover, the results of the present study
demonstrated that telemedicine services are equipped with
certain modules, including those for self-monitoring, self-
management, and consultation. Findings of a review study
on strategies that may increase adherence showed that
interventions which are a combination of information,
reminders, self-monitoring, self-management, consultation,
and supportive care are the most effective option to
enhance adherence(57). Therefore, to enhance adherence, it
seems essential to equip telemedicine services with self-
management and self-care modules in chronic diseases,
including COPD.
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Advantages and Limitations of the Study

This study was limited by some factors. First, the
language of articles was restricted to English, and the
inclusion of other languages may have offered different
results. The second limitation was not conducting a meta-
analysis, but this was because a meta-analysis could not be
performed due to the difference in research designs, tools
of measurement, and the nature of the reported findings.

The advantage of this study lies in the fact that, to the
best of our knowledge, it is the first systematic review
examining the effect of telemedicine services on the
adherence of patients with COPD.
Recommendations for future telemedicine interventions

It is recommended that patients” ideas, opinions, needs,
and interests be taken into account when designing and
implementing telemedicine services in order to enhance

adherence in patients with COPD.

CONCLUSION

It can be generally concluded from the findings that the
use of telemedicine services and interventions can affect
the level of adherence in patients with COPD to the
treatment plan. To enhance adherence to treatment plan
using telemedicine services, factors such as usability and
user-friendly design, patients’ support by healthcare
professionals, easy access to them, uninterrupted execution
of telemedicine programs, security and confidentiality of
the collected data, follow-up and supervision of providers,
keeping patients motivated, use of easy and accessible
devices, provision of different self-management modules,
and availability of alarms and reminders for patients must

be taken into account.
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