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Abstract

Background: Long-term daily health monitoring and management play amore significant rolein tel ehealth management systems
nowadays, which require evaluation indicators to present patients' general health conditions and become applicable to multiple
chronic diseases.

Objective: This study aims to evaluate the effectiveness of subjective indicators of telehealth chronic disease management
system (TCDMS).

Methods: We selected Web of Science, ScienceDirect, Scopus, Cochrane library, IEEE, and Chinese National Knowledge
Infrastructure and Wanfang, a Chinese medical database, and searched papers published from January 1, 2015, to July 1, 2022,
regarding randomized controlled trials on the effectiveness of the tel ehealth system on patients with chronic diseases. The narrative
review summarized the questionnaire indicators presented in the selected studies. In the meta-analysis, Mean Difference (MD)
and Standardized Mean Difference (SMD) with a 95% Cl were pooled depending on whether the measurements were the same.
Subgroup analysis was conducted if the heterogeneity was significant, and the number of studies was sufficient.

Results: Twenty RCTs with 4153 patients were included in the qualitative review. Seventeen different questionnaire-based
outcomes were found, within which quality of life, psychological well-being (including depression, anxiety, and fatigue),
self-management, self-efficacy, and medical adherence were most frequently used. Ten RCTs with 2095 patients remained in
meta-analysis. Compared to usual care, telehealth system can significantly improve the quality of life (SMD 0.44; 95% ClI
0.16-0.73; P=.002), whereas no significant effectswere found on depression (SMD —0.25; 95% Cl —0.72t0 0.23; P=.30), anxiety
(SMD -0.10; 95% CI -0.27 to 0.07; P=.71), fatigue (SMD —0.36; 95% CI —1.06 to 0.34; P<.001), and self-care (SMD 0.77; 95%
Cl -0.28-1.81; P<.001). In the subdomains of quality of life, telehealth statistically significantly improved physica functioning
(SMD 0.15; 95% CI 0.02 to 0.29; P=.03), mental functioning (SMD 0.37; 95% CI 0.13-0.60; P=.002), and socia functioning
(SMD 0.64; 95% CI 0.00-1.29; P=.05), while there was no difference on cognitive functioning (MD 8.31; 95% Cl —7.33t0 23.95;
P=.30) and role functioning (MD 5.30; 95% CI —7.80 to 18.39; P=.43).

Conclusions: TCDMS positively affected patients' physical, mental, and social quality of life across multiple chronic diseases.
However, no significant difference was found in depression, anxiety, fatigue, and self-care. Subjective questionnaires had the
potential ability to evaluate the effectiveness of long-term teleheal th monitoring and management. However, further well-designed
experiments are warranted to validate TCDM S s effects on subj ective outcomes, especially when tested among different chronically
ill groups.
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Introduction

Chronic disease haslong been asignificant concern in the health
management industry. According to Global Burden of Disease
2015 Studies, chronic diseases accounted for more than 50%
of global deaths, among which cardiovascular diseases, diabetes,
and Chronic Obstructive Pulmonary Disease (COPD) were the
3 main sources [1]. In China, 75.8% of older adults older than
60 yearshad at least 1 type of chronic disease[2], and in Europe,
70% of health care expenses were spent on chronic disease
management [3]. With the aging popul ation in many countries,
these figures are projected to rise in the following years,
resulting in severe social burdens. Therefore, it is necessary to
develop chronic disease management systems. Efficiency and
effectiveness are 2 major concerns.

In recent years, telehealth has been rapidly developedto realize
more efficient chronic health management. By definition,
telehealth is a way to provide health care remotely facilitated
by mobiletechnology like smartphone apps and theinternet [4].
Compared with community care without digitalized tools,
telehealth can significantly reduce the time and costs spent on
health status monitoring [5]. There are al so fewer requirements
on labor and site, as care leaders and offline participation were
no longer indispensable [6]. Additional benefits include
decreased hospitalization rates[ 7] and decreased manual errors
in entering data, since mobile devices can record medical data
frequently and remotely [8]. During the COVID-19 pandemic,
telehealth also helped to aleviate patients depression and
anxiety by providing remotetreatment and consultation channels
when offline hospital visits were impeded [9]. It seems that
telehealth was not just an efficient system but also effective.
From a study on patients' perception regarding telemonitoring,
nearly 90% of patients felt satisfied with the care and became
more knowledgeable about their disease [10].

However, there are some challenges in measuring the
effectiveness of Telehealth Chronic Disease Management
System (hereinafter referredto as TCDMS). Nowadays, TCDM S
tends to expand services from addressing hospital-based, acute
conditionsto managing the chronic disease at home [4], focusing
more on long-term general health monitoring. This trend fits
with the natural needs of the vulnerable elderly [11] and, inthe
meantime, requires stable and precise indicators that can be
applied to various chronic diseases and complications.
Nevertheless, past studies used to restrict to a single disease
and evaluate the effectiveness of intervention using
corresponding clinical outcomes. These disease-specificindexes
may fail to attain broad applicability and reflect the general
health condition in long-time daily monitoring.

Subjective outcomes, however, can be possible candidate
indicators. Some typical indexes are Quality of Life (QoL),
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psychological well-being, self-management, and medical
adherence. These questionnaires can be applied to different
diseases and present some important aspects of patients
conditions, including physical and mental well-being. Some
previous studies also adopted subjective measurements as the
main outcomes. In 2013, Cartwright et a [12] conducted a
large-scale Randomized Controlled Trial (RCT) on the effects
of telehealth systems, using QoL and mental well-being as the
main results indicators. Some recent reviews also reported the
positive effects of tel ehealth on some subjective outcomes, such
asthose on mental health and QoL of patientswith breast cancer
and adherence and hospital admission of patients with
cardiovascular conditions[13,14]. However, asfar aswe know,
thereisalack of research on whether subjectiveindicators could
be effective indicators of long-term health monitoring and
management across multiple chronic diseases.

Therefore, this study hopes to obtain evidence for a thorough
evaluation of the TCDMS. This study was to conduct a
systematic review and meta-analysis to summarize the related
research based on subjective indicators among chronicaly ill
patients. The main objectives include: (1) investigating the
current research conditions of adopting questionnaire-based
subjective outcomes to evaluate the effectiveness of TCDMS
and (2) synthesizing the effects of TCDMS on subjective
outcomes and analyzing the heterogeneity of studies results.

Methods

Literature Search

Theliteraturein this paper was searched in the English databases
Web of science, ScienceDirect, Scopus, Cochrane library
(including Embase, PubMed, ICTRP, CT.gov, and CINAHL),
IEEE, and Chinese databases Chinese National Knowledge
Infrastructure and Wangfang. To focus on the recent advances,
we restricted papers to those published during the period from
January 1, 2015, to July 1, 2022. Language was restricted to
English and Chinese. In recent 2 years, there have been many
studies on telehealth in the context of COVID-19. Since the
pandemic may influence the patient’s psychological states and
experiment conditions, we decided to eliminate related papers
to reduce the potential intervention and obtain more consistent
resultsin thelong run.

We wused keyword combinations in the Title or
Title/Abstract/Keywords fields. Keywords were selected and
categorized into 4 categories: health technology (subject of the
study), evaluation (objective of the study), RCT (study design),
and excluded keywords, namely query #1 to #4, respectively.
An additional query #5 was to set time limits from January 1,
2015, to July 1, 2022. The overall search strategy was#1 AND
#2 AND #3 AND (NOT #4) AND #5. Table 1 presents the
hierarchical search query and all keywords.
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Table 1. Literature search strategy. The overall search query was#1 AND #2 AND #3 AND (NOT #4) AND #5.

Search Keywords

#1 Title (e-health OR m-health OR mobile health OR telehealth OR digital health OR remote health OR web-based,
health OR internet-based, health)

#2 Title (Evaluation OR Effects OR Results OR Assessment OR Influence)

#3 Title/Abstract/Keywords (Randomized Controlled Trial)

#4 Title/Abstract/Keywords (Covid-19 OR Protocol OR Design)

#5 Time range January 1, 2015, to July 1, 2022

Eligibility Criteria
Literaturewasincluded if it satisfied the following requirements:

1. Study design: RCT

2. Pdtients: patients older than 18 years with chronic disease,
including diabetes, cardiovascular disease, previous cance,
and mental health issues.

3. Intervention: internet+health
intervention

4. Control: receive usua care or in waitlist control

5. Outcomes: at least 1 of the following was quantitatively
measured in the study: quality of life, depression, anxiety,
and self-management.

management  system

Exclusion criteriawere as follows:

1. Paperswithout full text;

2. Non-RCT studies, including protocol, secondary analysis
of RCT results, scoping analysis, systematic review, and
meta-analysis;

3. Intervention did not fulfill the requirements of the TCDMS,
especially without remote monitoring and health
management functions. For instance, a system with
self-learning module only or interventions based on
telephone or short messages, were regarded as ineligible
studies;

4. Studies with insufficient outcome data;

5. Studies with ineligible patients or outcomes.

Data Extraction and Quality Assessment

Data were extracted from the full text of each paper, including
literature characteristics, patient characteristics, intervention
description, outcomes, and corresponding measurement
methods. The extracted information is listed in Multimedia
Appendix 1 [15-35]. Quantitative outcome data were collected
by 2 reviewers independently, cross-checked, and integrated
into an Excel file (Microsoft Corp).

We used the Cochrane Risk of Bias Assessment Tool (version
2.0, RoB. 2.0) to assess the quality of included studies. Two
reviewers independently reviewed the papers, and any
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disagreements were resolved by consulting with a third
researcher.

Statistical Analysis

This paper used Review Manager 5.4 (Cochrane) for statistical
analysis. Mean Difference (MD) and Standardized Mean
Difference (SMD) were used for continuous outcomes
depending on whether different scales were adopted in
measurement. Any individual studieswith eligible and sufficient
data would be used as a unit of meta-analysis. We also noted
that some outcomes might have several common domains, and
thus we would further integrate the subdomains that were
presented in multiple studies. We used the outcome data
presented in the published paper. We did not further contact
researchers for eligible studies with missing data.

12 statistics were used to measure the heterogeneity among

studies. A fixed-effects model was used when 12<50%, and a
random-effects model was used otherwise. We conducted
subgroup analysis for outcomes with significant heterogeneity,
that is, an I? larger than 75%. Subgroups were divided based
on measurement scal es, sample size, the average age of patients,
and the follow-up period.

Considering the limited number of studies included in the
meta-analysis, we could not conduct meta-regression and use
funnel plotsto evaluate the potential publication bias.

Results

Search Results

Figure 1 illustrates the process of paper selection. Electronic
database search yielded 730 studies, and no additional studies
were included from other resources. After deduplication, there
remained 498 studies. By screening the title and abstract, we
excluded 232 ineligible studies and reviewed the full text of the
rest 266 studies. Twenty studies satisfied all inclusion criteria,
ready for the risk of bias assessment and qualitative synthesis.
Finally, 10 studies with sufficient eligible outcome data were
selected for quantitative analysis.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram of study selection.
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selection of reported results since many of the research protocols
were not available. Some studies claimed to be RCT, whereas

Risk of bias assessment of selected studiesisillustrated in Figure  they did not specify the blinding process in randomization. To
2. Themajor source of bias came from the potential deviations  concl ude, 7 studies had a moderate level of risk of bias, and 2
from intended interventions, as some of the researchesdid not  studies with a high risk of bias were excluded from the
use gppropriate analysis, such asintention-to-treat, to assessthe  quantitative analysis.

effects of assignments. Another source of bias existed in the
Figure 2. Risk of bias of the selected studies.
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Systematic Review

Demographic information of the included studies is shown in
Multimedia Appendix 1. There were 20 studies and 4153
patients involved in the qualitative analysis, with an average
age of 59.96. Sixteen (80%) studies had a mean patient age over
55. Male patients accounted for 54.82% of a test population
among 18 studies with available gender data. There were 2
studies on breast cancer without gender ratio in patient
demographics, but by default, they all referred to femal e patients
[15,20]. Six studies focused on patients with cardiovascular
diseases, 5 on patients with cancer or survivors, 5 on diabetes,
1 on COPD, 1 on depression, 1 on hypertension and 1 on
patients with hypertension, or diabetes.

These studies were RCTs conducted in 11 countries across
Europe, North America, and Asia. Thefollow-up period ranged
from 4 weeks to 12 months. The intervention arm was a
telehealth management system, which should at least consist of
monitoring and management functions. The controlled measures
included receiving usual care, being on the waitlist, and
receiving health-related brochures. All questionnaire-based
self-reported outcomes are presented in the last column of
Multimedia Appendix 1.

Considering the availability of data, 10 studies were selected
for the meta-analysis. There were 2095 patients in total, with
an average age of 57.09. Male patients accounted for 51.5%,
and in 2 studies, the number of male and female patients was
unavailable. Among all outcome indicators, QoL, depression,
anxiety, and self-care had more than 1 study to synthesize.
Consequently, these indicators constituted the outcomes
evaluated in the meta-analysis. The table of characteristics of
included trialsis attached in Multimedia Appendix 1.

We summari ze the frequencies and measurements of outcomes
in Table 2. Health-related quality of life wasthe most frequently
used outcome among different chronic diseases. Some studies
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Xiao & Han

used general quality of life questionnaires, such as the Short
Form (SF-36) Health Survey [36]. Other studies used
disease-specific questionnaires, such as diabetes-specific and
cancer-specific scales. Many QoL scales thoroughly covered
different perspectives of patients health, including physical,
mental, and social functioning.

Adherence, self-care, self-efficacy, depression, and anxiety are
less frequently used outcomes; yet, they may have the potential
of indicating health conditions among multiple chronic diseases.
The 8-item Morisky Medication Adherence Scale questionnaire
is used to evaluate the adherence level [37], and the Health
Education Impact Questionnaire to evaluate the self-efficacy
level [38]. There was no consensus on the measurement of
self-care. Psychological well-being was another meaningful
outcome, among which depression and anxiety were frequently
measured, although the standard questionnaire to measure these
2 outcomes varied. A 10-item Center for the Epidemiological
Studies of Depression Short Form [39], Patient Health
Questionnaire-9[40], and Beck Depression Inventory [41] could
be used for measuring depression levels, while State-Trait
Anxiety Inventory [42] and Generalized Anxiety Disorder
Assessment [43] could be used for anxiety.

The remaining indicators were observed only once among all
studies. Among these, pain, physical activity, distress, and
fatigue were also separate indicators of QoL. Quality-adjusted
life year was cal cul ated using the EuroQol-5D index, which has
a similar meaning to the quality of life. Lifestyle was aso
measured in multiple studies, whereas only 1 used a general
guestionnaire, and the others measured specific items such as
physical activities, smoking, or drinking condition. Satisfaction
and symptom burden can be found in articles that were not
selected; yet in this review, there was a lack of studies
containing these 2 outcomes. Health literacy, social support,
and type D personality were rarely observed among studies.
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Table 2. Freguencies and measurements of outcomes found in the selected studies.

Outcomes Frequencies of appearances, n (%)

Measurements

Health-related quality of life 14 (70)

General questionnaire: EORTC QLQ-C30,2 EuroQoL 5D, SF-36,b SF-12,

WHOQOL € 15D questionnaire
Disease-specific questionnaire: Atria Fibrillation Effect on Quality-of-Life

MMAS-8¢ questionnaire, self-reported adherence condition, dose taken rate, and

attendance rate

Summary of diabetes self-care activities assessment, self-care of heart failureindex

European Heart Failure Self-care Behaviour [44]

CESD-10,% PHQ-9, BDI9

STAI-6," STAI-Y,! GAD-7

Brief Pain Inventory
EuroQoL 5D
International Physical Activity Questionnaire Short form, Global Physical Activ-

ity Questionnaire

Adherence 5(25)
Self-care 5(25)
Depression 4(20)
Anxiety 4(20)
Self-efficacy 3(15) HeiQX
Pain 2(10)
Quality adjusted life year 2(10)
Physical activity 2 (10
Distress 1(5
Fatigue 1(5)
Health literacy 1(5)
Lifestyle 1(5)
Satisfaction 1(5)
Social support 1(5)
Symptom burden 1(5)
Type D personality 1(5)

Diabetes Distress Scale

Revised Piper Fatigue Scale

Short-Test of Functional Health Literacy in Adults

Health Promotion Lifestyle Profile

Client Satisfaction Questionnaire—8

Patient Reported Outcomes M easurement Information System
Memorial Symptom Assessment Scale-Heart Failure

Type D scale

3EORTC QL Q-C30: European Organization for Research and Treatment of Cancer Core Quality of Life.

bSF-36: Short form (36) Health Survey.

“WHOQOL: A Quality of Life assessment developed by the World Health Organization.

IMMAS-8: Eight-item Morisky Medication Adherence Scale.

€CESD-10: 10-item Center for the Epidemiological Studies of Depression short form.

fPHQ-9: Patient Health Questionnaire-9.

9BDI: Beck Depression Inventory.

NSTAI: State-Trait Anxiety Inventory.

ISTAI-Y: State-Trait Anxiety Inventory, Form Y.
KGAD-7: Generalized Anxiety Disorder Assessment.
kHeiQ: Health Education Impact Questionnaire.

Meta-analysis
Quality of Lifeand Separate Domainsin Quality of Life

General Quality of Life

Six studies reported the general QoL score, with atotal of 1116
patients involved (Figure 3A). SMD method was used
considering different measurement scales.  Significant
heterogeneity across the studies could be observed (P=.0002,
12=79%), so a random effects model was used to calculate the
mean effect size. The result was that the positive effect of
telehealth intervention was statistically significant (SMD 0.44;
95% Cl 0.16-0.73; P=.002).

https://www.jmir.org/2023/1/e44256

To further explore the significant heterogeneity, a subgroup
analysiswas conducted on the measurement scal es, average age
of patients, samplesize, and follow-up period, as shownin Table
3. It wasfound that grouping by measurement scales or average
age of patients was not sufficient to resolve the heterogeneity,
while telehealth tended to pose a stable positive influence on
the older generation (SMD 0.50; 95% CI 0.20-0.81; P=.001)
compared to mid-aged generation (SMD 0.35; 95% CI -0.36
to 1.06; P=.34). Grouping with sample size was effective in
reducing heterogeneity and the group with a larger number of
patients resulted in an insignificant effect (SMD 0.16; 95% ClI
-0.03 to 0.35; P=.01). Grouping the studies by the follow-up
period could also mitigate the heterogeneity, and short-term
follow-up observed a more intensive effects (SMD 0.79; 95%
Cl 0.39-1.20; P<.001) in comparison to long-term follow-up
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(SMD 0.27; 95% CIl 0.01-0.52; P=.04). Disease was another
important source of heterogeneity, but we failed to analyze the
impact of different chronic diseases on quality of life, owing to
that the 6 selected studies covered 6 different chronic diseases,
including atrial fibrillation, breast cancer, diabetes, heart failure,
depression, and COPD.

We aso found that in many studies, there were detailed data
about different domains of QoL . Although scales used in these

Xiao & Han

studies varied, it is still worthwhile to try and integrate the
results in the shared domains if sufficient data were available
(Figure 3B-F). SMD was applied to physical, mental, and social
functioning, asthere were no lessthan 2 different scalesamong
selected studies. Two papersusing EORCT QLQ-C30 contained
cognitive functioning, role functioning, and MD was used to
assess the data.

Figure 3. Forest plots of health-related quality of life and separate domainsin quality of life: (A) General quality of life, (B) physical functioning, (C)
mental functioning, (D) cognitive functioning, (E) role functioning, and (F) social functioning.
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Telehealth Usual care Std. Mean Difference Std. Mean Difference

—Study or Subgroup Mean _ SD Total Mean SD Total Weight [V, Random, 95% CI IV, Cl
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Table 3. Subgroup analysis of general quality of life score.

Xiao & Han

Subgroup and stratification  Studies, n P value for heterogeneity |2 (%) Pooled standardized mean P value for References
difference pooled results

Scale

Disease-specified 2 01 84 0.62 (-0.17 to 1.42) 12 [29,32]

QoL?scale

Genera QoL scale 4 .002 80 0.38 (0.06 to 0.69) .02 [15,17,21,35]
Age, years

<55 2 .004 88 0.35 (-0.36 to 1.06) 34 [15,17]

=55 4 .03 67 0.50 (0.20t0 0.81) .001 [21,29,32,35]
Samplesize, n

<150 3 42 0 0.75 (0.51 to 1.00) <.001 [15,32,35]

>150 3 7 43 0.16 (-0.03 to 0.35) .10 [17,21,29]
Follow-up period, months

<2 2 19 42 0.79 (0.39t0 1.20) <.001 [32,35]

>2 4 .02 69 0.27 (0.01t0 0.52) 04 [15,17,21,29]

8QoL: qudlity of life.

Physical Functioningin QoL

Six studies reported the physical functioning domains of QoL,
with a total of 866 patients involved. SMD method was used
considering different measurement scales. A moderate level of
heterogeneity across the studies could be observed (P=.09;

12=47%), so a fixed effects model was used to calculate the
mean effect size. The result was that the positive effect of
telehealth intervention was statistically significant (SMD 0.15;
95% Cl 0.02-0.29; P=.03).

Mental Functioningin QoL

Six studies reported the mental functioning domains of QoL,
with a total of 866 patients involved. SMD method was used
considering different measurement scales. A moderate level of
heterogeneity across the studies could be observed (P=.02;
1°=61%), so a random effects model was used to calculate the
mean effect size. The result was that the positive effect of
telehealth intervention was statistically significant (SMD 0.37;
95% CI 0.13-0.60; P=.002).

Cognitive Functioning in QoL

Two studies reported the cognitive functioning domains of QoL
with atotal of 415 patients involved. MD method was used as
both studies used the European Organization for Research and
Treatment of Cancer Core Quality of Life (EORTC QLQ-C30)
guestionnaire. Significant heterogeneity acrossthe studiescould
be observed (P=.01; 1>=84%), so a random effects model was
used to calculate the mean effect size. The result was that the
effect of telehealth intervention was not statistically significant
(MD 8.31; 95% Cl -7.33 to 23.95; P=.30).

https://www.jmir.org/2023/1/e44256

Role Functioning in QoL

Two studiesreported the rol e functioning domains of QoL , with
atotal of 415 patients involved. MD method was used as both
studies used the EORTC QL Q-C30 questionnaire. Significant
heterogeneity across the studies could be observed (P=.03;

12=80%), so a random effects model was used to calculate the
mean effect size. The result was that the effect of telehealth
intervention was not statistically significant (MD 5.30; 95% ClI
-7.80t0 18.39; P=.43).

Social Functioning in QoL

Three studies reported the social functioning domains of QoL
with a total of 479 patients involved. SMD method was used
asGuo et al [32] used diabetes-specific QoL questionnaire[32]
other than the EORTC QLQ-C30 questionnaire adopted in
another 2 studies. Significant heterogeneity across the studies
could be observed (P<.001; 1°=88%), so arandom effects model
was used to calculate the mean effect size. A dtatistically
significant positive effect of telehealth intervention was observed
(SMD 0.64; 95% CI 0.00-1.29; P=.05).

Depression

Two studies reported depression, with a total of 597 patients
involved (Figure 4A). SMD method was used considering
different measurement method. Significant heterogeneity across
the studies could be observed (P=.04; 1>=75%), so a random
effects model was used to calculate mean effect size. No

statistically significant effect of telehealth intervention was
observed (SMD -0.25; 95% CI —0.72 to 0.23; P=.30).

JMed Internet Res 2023 | vol. 25 | e44256 | p. 8
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Figure 4. Forest plotsof (A) depression, (B) anxiety, (C) fatigue, and (D)

Xiao & Han

self-care.
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B. Anxiety
Telehealth Usual care
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Heterogeneity: Chi*= 0.14, df=1 (P=0.71); F= 0%
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C. Fatigue

Telehealth Usual care

Study or Subgrou Mean SD Total Mean SD Total Weight
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Heterogeneity: Tau® = 0.80; Chi*= 36.39, df= 2 (P < 0.00001), F= 95%
Testfor overall effect Z=1.44 (P=0.15)
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0.20 [-0.31,0.71]
011 [-0.07,0.29]
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Anxiety

Two studies reported anxiety, with a total of 541 patients
involved (Figure 4B). The SMD method was used considering
different measurement methods. Homogeneity acrossthe studies
could be observed, but it was not statistically significant (P=.71;
12=0%). A fixed effects model was used to calculate the mean
effect size. No statisticaly significant effect of teleheath
intervention was observed (SMD -0.10; 95% Cl -0.27 to 0.07,
P=.24).

Fatigue

Two studies reported fatigue, with a total of 471 patients
involved (Figure 4C). SMD method was used considering
different measurement methods. Homogeneity acrossthe studies
could be observed, but it was not statistically significant (P=.71;

12=91%). A fixed effects model was used to calculate the mean
effect size. No statistically significant effect of telehealth
intervention was observed (SMD -0.36; 95% Cl -1.06 to 0.34;
P=.32).
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Self-care

Three studies reported self-care, with a total of 580 patients
involved (Figure 4D). SMD method was used considering
different measurement methods. Significant heterogeneity across
the studies could be observed (P<.001; 12=95%). A random
effects model was used to calculate the mean effect size. No
significant effect of tel ehealth intervention was observed (SMD
0.77; 95% CI -0.28 to 1.81; P=.15).

Discussion

Principal Results

The primary purpose of this paper is to investigate the current
research status of using subjective indicators to evaluate the
effectiveness of telehealth chronic management systems. The
primary finding was that the frequently used subjective
outcomes in this areaincluded QoL, psychological well-being
(depression, anxiety, and fatigue), medical adherence, and
self-management. Subsequently, we quantitatively synthesize
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the effects of the telehealth chronic management systemin the
outcomes mentioned above.

We selected 10 high-quality RCTs with sufficient data and
eligible intervention methods in the meta-analysis. The
telehealth system could have a positive influence on QoL,
whereas no significant effects were found on depression,
anxiety, fatigue, and self-care. However, there were no more
than 3 studies available for the last 4 outcomes, which might
reduce the reliability of the results.

Furthermore, we carefully analyzed the effects on different
subdomains in QoL, including physical, mental, socia,
cognitive, and role functioning. Statistically significant
improvement could be observed in physical functioning and
mental functioning. In these 2 areas, the results were relatively
more reliable considering the number of studies involved and
the heterogeneity level. We can also observe significant effects
on social functioning; yet, the heterogeneity was considerable.
No significant effects were found in cognitive functioning and
role functioning.

Heterogeneity existed in most outcomes, except for the physical
functioning of QoL and anxiety. The small number of studies
and variationsin patients, diseases, and tel ehealth systemsbring
considerable divergence. Subgroup analysisin QoL suggested
that sample size and the duration of follow-up might be sources
of heterogeneity. It is worth noting that we still observe a
statistically  significant improvement under moderate
heterogeneity, in the physical and mental functioning of patients
QoL. This may indicate that subjective indicators have the
potential stability and applicability among multiple chronic
diseases.

Although functionalities of telehealth intervention were not the
focus of this study, we could still derive some observationsfrom
pairwise comparison. Two experiments conducted by
Galiano-Cadtillo et a [15] and Uhm et al [20], respectively, in
2017, tested the effectiveness of remote exercise programs
among breast cancer survivors, using the same QoL scale.
However, the former study yielded better resultsin 5 domains
of QoL. Comparing these 2 studies characteristics, the major
differences are age and individual supervisors. On average,
patients in Galiano-Castillo’s [15] group were 11.3 years
younger, and each individual received instant supervision from
theresearch staff. Whilethe effects of age might beinsignificant
based on the subgroup analysis, close monitoring and guidance
might be apotential contributor to the effectivenessof TCDMS
that was worth further study.

Advantages

Inconsistency among studies resultswas acritical issuein such
afield. In this study, we struck a balance between managing
the heterogeneity among selected studies and assessing
subjective indicators’ applicability to various chronic diseases.
We set some restrictions on publish time and intervention
design, hoping to synthesize the latest outcomes with eligible
telehealth systems. The telehealth systems were required to at
least have telemonitoring and management functions, but each
study may have different focuses, such as on exercise or disease
monitoring. In contrast, platforms with mere health education

https://www.jmir.org/2023/1/e44256
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functions were excluded. In this scenario, we could analyze the
applicability of subjectiveindicatorsto various chronic diseases,
including cardiovascular diseases, cancer, diabetes, COPD,
depression, and hypertension.

Limitations and Future Research

The main limitation isthe limited number of research included
in the meta-analysis, and consequently, the synthesized results
were less robust. Despite a surge in the number of research on
telehealth since 2015, the strictly designed RCTsfor evaluating
the system'’s effectiveness are still lacking. In particular, there
isashortage of studiesthat evaluated beyond clinical outcomes
to subjective outcomes such as QoL or psychological well-being.
Additionally, few studies experimented TCDM S's effectsamong
multiple chronic disease groups. Thus, this paper can only
evaluate the effectiveness by combining the results of different
studies on different chronically ill groups.

Other limitations during the meta-analysis process include (1)
although this study strictly followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses statement,
there might also be subjective bias in study selection and risk
analysis. (2) Wefailed to accessthefull text of nearly ahundred
papers, affecting the number of papersincluded. (3) Participants
mainly concentrated on those using the eHealth platform, which
might not apply to the elderly and low education group.

This study only listed indicators that had been used in selected
studies. Most of the selected indicators assess the effectiveness
from a patient perspective, but subjective indicators could also
be extended to social level, such as cost-effectiveness, socid
acceptance, and so forth. More research can study the effects
of TCDMS on other parties involved, such as caregivers, the
community, the hospital, and the government.

In the future, we hope a systematic evaluation system could be
developed with the joint efforts from the experts in the fields
of chronic disease control, community management, and
technology. Evaluation matters, as it leads the industry
development, but at present, the changing page of assessment
does not match with the pace of technology changesin chronic
health care. Therefore, with the ongoing trend of long-term daily
health monitoring and management, we expect more research
on the comprehensive assessment system on the effectiveness
of telehealth.

Conclusions

This review summarized the subjective indicators used to
estimate the effectiveness of the TCDMS. Common indicators
included QoL, psychologica well-being (depression, anxiety,
and fatigue), medical adherence, and self-management.
Meta-analysis showed that the current telehealth system could
improve the QoL, especially in the physical, mental, and social
functioning domains. However, we did not obtain statistically
significant results in the cognitive and role functioning of the
QoL. Moreover, no significant effects were observed in
psychological well-being and self-management score. Limited
number of selected studies mainly constricted this study. Further
experiments and research were warranted to integrate subjective
outcomes into evaluation systems of the TCDMS.

JMed Internet Res 2023 | vol. 25 | 44256 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Xiao & Han

Acknowledgments

This project is supported by the Primary Health Research Center of Zhejiang Province, Soft Science Project, “ Practical Research
on Future Community Scene Construction” (Grant number 2022JC10) and Project of Key Laboratory of Infectious Disease
Involved in Virusesin Jiaxing City (2021-bdzdsys). We thank Prof. Xiangdong Yang for his support and guidance in this project.

Authors Contributions

Conception and design were done by XH. Collection, assembly of data, dataanalysis, interpretation, and manuscript writing were
performed by ZX. Revision and final approval of the manuscript were done by all authors.

Conflicts of Interest

None declared.

Multimedia Appendix 1

Table of characteristics of selected studies.
[DOCX File, 28 KB-Multimedia Appendix 1]

References

1. GBD 2015 Mortality and Causes of Death Collaborators. Global, regional, and national life expectancy, all-cause mortality,
and cause-specific mortality for 249 causes of death, 1980-2015: a systematic analysis for the Global Burden of Disease
Study 2015. Lancet 2016 Oct 08;388(10053):1459-1544 [ FREE Full text] [doi: 10.1016/S0140-6736(16)31012-1] [Medline:
27733281]

2. Wang LM, Chen ZH, Zhang M, Zhao ZP, Huang ZJ, Zhang X, et al. Study of the prevalence and disease burden of chronic
diseaseintheelderly in China. Chinese JEpidemiol 2019;40(3):277-283. [doi: 10.3760/cma.j.issn.0254-6450.2019.03.005]
[Medline: 30884604]

3. Ballester M, Orrego C, Heijmans M, Alonso-Coello P, Versteegh MM, Mavridis D, et al. Comparing the effectiveness and
cost-effectiveness of self-management interventions in four high-priority chronic conditionsin Europe (COMPAR-EU): a
research protocol. BMJ Open 2020;10(1):e034680 [ FREE Full text] [doi: 10.1136/bmjopen-2019-034680] [Medline:
31959612]

4. Dorsey ER, Topol EJ. State of telehealth. N Engl JMed 2016;375(2):154-161. [doi: 10.1056/NEJMra1601705] [Medline:
27410924]

5. Sayani S, Muzammil M, Saleh K, Mugeet A, Zaidi F, Shaikh T. Addressing cost and time barriersin chronic disease
management through telemedicine: an exploratory research in select low- and middle-income countries. Ther Adv Chronic
Dis 2019 Dec 04;10:2040622319891587 [FREE Full text] [doi: 10.1177/2040622319891587] [Medline: 31839922]

6. Jagla SB, Haroun VA, Salbach NM, Hawker G, Voth J, Lou W, et a. Increasing access to chronic disease self-management
programs in rural and remote communities using telehealth. Telemed J E Health 2013 May 22;19(6):467-473 [FREE Full
text] [doi: 10.1089/tmj.2012.0197] [Medline: 23570277)

7.  Gokalp H, de Folter J, VermaV, Fursse J, Jones R, Clarke M. Integrated telehealth and telecare for monitoring frail elderly
with chronic disease. Telemed J E Health 2018;24(12):940-957 [FREE Full text] [doi: 10.1089/tmj.2017.0322] [Medline:
30129884]

8.  Blake H. Mobile phone technology in chronic disease management. Nurs Stand 2008;23(12):43-46. [doi:
10.7748/ns2008.11.23.12.43.c6728] [Medline: 19093357]

9. LiuN, Huang R, Baldacchino T, Sud A, Sud K, Khadra M, et a. Telehealth for noncritical patients with chronic diseases
during the COVID-19 pandemic. JMed Internet Res 2020;22(8):€19493 [FREE Full text] [doi: 10.2196/19493] [Medline:
32721925]

10. LiJ, Varnfield M, Jayasena R, Celler B. Home telemonitoring for chronic disease management: perceptions of users and
factors influencing adoption. Health Informatics J 2021;27(1):1460458221997893 [FREE Full text] [doi:
10.1177/1460458221997893] [Medline: 33685279]

11. Wagner EH. Chronic disease management: what will it taketoimprove carefor chronicillness? Eff Clin Pract 1998;1(1):2-4.
[Medline: 10345255]

12. Cartwright M, Hirani SP, Rixon L, Beynon M, Doll H, Bower P, Whole Systems Demonstrator Evaluation Team. Effect
of telehealth on quality of life and psychological outcomes over 12 months (Whole Systems Demonstrator telehealth
guestionnaire study): nested study of patient reported outcomesin a pragmatic, cluster randomised controlled trial. BMJ
2013;346:f653 [FREE Full text] [doi: 10.1136/bmj.f653] [Medline: 23444424]

13. ChenYY, GuanBS, Li ZK, Li XY. Effect of telehealth intervention on breast cancer patients quality of life and psychological
outcomes. ameta-analysis. J Telemed Telecare 2018;24(3):157-167. [doi: 10.1177/1357633X 16686777] [Medline: 28081664]

https://www.jmir.org/2023/1/e44256 JMed Internet Res 2023 | vol. 25 | e44256 | p. 11
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=jmir_v25i1e44256_app1.docx&filename=6ac4d7078d9157ab5125d4324056b605.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e44256_app1.docx&filename=6ac4d7078d9157ab5125d4324056b605.docx
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(16)31012-1
http://dx.doi.org/10.1016/S0140-6736(16)31012-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27733281&dopt=Abstract
http://dx.doi.org/10.3760/cma.j.issn.0254-6450.2019.03.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30884604&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31959612
http://dx.doi.org/10.1136/bmjopen-2019-034680
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31959612&dopt=Abstract
http://dx.doi.org/10.1056/NEJMra1601705
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27410924&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2040622319891587?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/2040622319891587
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31839922&dopt=Abstract
https://europepmc.org/abstract/MED/23570277
https://europepmc.org/abstract/MED/23570277
http://dx.doi.org/10.1089/tmj.2012.0197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23570277&dopt=Abstract
https://europepmc.org/abstract/MED/30129884
http://dx.doi.org/10.1089/tmj.2017.0322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30129884&dopt=Abstract
http://dx.doi.org/10.7748/ns2008.11.23.12.43.c6728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19093357&dopt=Abstract
https://www.jmir.org/2020/8/e19493/
http://dx.doi.org/10.2196/19493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32721925&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/1460458221997893?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/1460458221997893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33685279&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10345255&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=23444424
http://dx.doi.org/10.1136/bmj.f653
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23444424&dopt=Abstract
http://dx.doi.org/10.1177/1357633X16686777
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28081664&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Xiao & Han

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Gandhi S, Chen S, Hong L, Sun K, Gong E, Li C, et al. Effect of mobile health interventions on the secondary prevention
of cardiovascular disease: systematic review and meta-analysis. Can J Cardiol 2017;33(2):219-231. [doi:
10.1016/j.cjca.2016.08.017] [Medline: 27956043]

Galiano-Castillo N, Arroyo-Morales M, Lozano-Lozano M, Fernandez-Lao C, Martin-Martin L, Del-Moral-AvilaR, et al.
Effect of an internet-based telehealth system on functional capacity and cognition in breast cancer survivors. a secondary
analysis of arandomized controlled trial. Support Care Cancer 2017;25(11):3551-3559. [doi: 10.1007/s00520-017-3782-9]
[Medline: 28639097]

Kardas P, Lewandowski K, Bromuri S. Type 2 diabetes patients benefit from the COMODITY 12 mHealth system: results
of arandomised trial. JMed Syst 2016;40(12):259. [doi: 10.1007/s10916-016-0619-x] [Medline: 27722974]

Salisbury C, O'Cathain A, Edwards L, Thomas C, Gaunt D, Hollinghurst S, et al. Effectiveness of an integrated tel ehealth
service for patients with depression: a pragmatic randomised controlled trial of a complex intervention. Lancet Psychiatry
2016;3(6):515-525. [doi: 10.1016/s2215-0366(16)00083-3] [Medline: 27132075]

Baron J, Hirani S, Newman S. A mobile telehealth intervention for adults with insulin-requiring diabetes: early results of
amixed-methods randomized controlled trial. IMIR Res Protoc 2015;4(1):e27 [ FREE Full text] [doi: 10.2196/resprot.4035]
[Medline: 25803226]

Baron JS, Hirani SP, Newman SP. I nvestigating the behavioural effects of amobile-phone based hometelehealth intervention
in peoplewith insulin-requiring diabetes: results of arandomized controlled trial with patient interviews. J Telemed Telecare
2017;23(5):503-512. [doi: 10.1177/1357633x16655911] [Medline: 27377790]

Uhm KE, Yoo JS, Chung SH, Lee JD, Leel, Kim JI, et a. Effects of exercise intervention in breast cancer patients: is
mobile health (mHealth) with pedometer more effective than conventional program using brochure? Breast Cancer Res
Treat 2017 Feb;161(3):443-452. [doi: 10.1007/s10549-016-4065-8] [Medline: 27933450]

Tupper OD, Gregersen TL, Ringbaek T, Brendum E, Frausing E, Green A, et al. Effect of tele-health care on quality of
lifein patients with severe COPD: arandomized clinical trial. Int J Chron Obstruct Pulmon Dis 2018;13:2657-2662. [doi:
10.2147/copd.s164121] [Medline: 30214183]

Ren T. The effectiveness of mobile health chronic disease management system based wearable device on elderly with
hypertensive and diabetic in community (Master Thesis). Chongging Medical University. 2019. URL : https://kns.cnki.net/
K CM S/detail/detail .aspx?dbname=CM FD202001& filename=1019659576.nh [accessed 2023-04-01]

Zhao Y. The effect of mobile medical app on self-management and blood glucose control of diabetes patients (Master
Thesis). Harbin Institute of Technology. 2019. URL : https://kns.cnki.net/K CM S/detail/detail .aspx?dbname=CM FD202001
& filename=1019689498.nh [accessed 2023-04-03]

Wagenaar KP, Broekhuizen BDL, Jaarsma T, Kok |, Mosterd A, Willems FF, et al. Effectiveness of the European society
of cardiology/heart failure association website 'heartfailurematters.org’ and an e-health adjusted care pathway in patients
with stable heart failure: results of the 'e-VitaHF' randomized controlled trial. Eur JHeart Fail 2019;21(2):238-246 [FREE
Full text] [doi: 10.1002/ejhf.1354] [Medline: 30485612]

Schoenthaler A, Leon M, Butler M, Steinhaeuser K, Wardzinski W. Devel opment and eval uation of atailored maobile health
intervention to improve medication adherence in black patients with uncontrolled hypertension and type 2 diabetes: pilot
randomized feasibility trial. IMIR Mhealth Uhealth 2020;8(9):€17135 [FREE Full text] [doi: 10.2196/17135] [Medline:
32965230]

Broers ER, Widdershoven J, Denollet J, Lodder P, Kop WJ, Wetzels M, et al. Personalized eHealth program for life-style
change: results from the “do cardiac health advanced new generated ecosystem (Do CHANGE 2)” randomized controlled
trial. Psychosom Med 2020;82(4):409-419. [doi: 10.1097/psy.0000000000000802] [Medline: 32176191]

Cichosz SL, Udsen FW, Hejlesen O. The impact of telehealth care on health-related quality of life of patients with heart
failure: results from the Danish teleCare North heart failure trial. J Telemed Telecare 2020;26(7-8):452-461. [doi:
10.1177/1357633X19832713] [Medline: 30975047]

Clark TL, Gallo L, Euyoque JA, Philis-Tsimikas A, Fortmann A. Does diabetes distress influence clinical response to an
mHealth diabetes self-management education and support intervention? Diabetes Educ 2020;46(3):289-296 [ FREE Full
text] [doi: 10.1177/0145721720913276] [Medline: 32228288]

Caceres BA, Hickey KT, Bakken SB, Biviano AB, Garan H, Goldenthal IL, et al. Mobile electrocardiogram monitoring
and health-related quality of lifein patientswith atrial fibrillation: findings from the iPhone hel ping evaluate atrial fibrillation
rhythm through technology (iIHEART) study. J Cardiovasc Nurs 2020;35(4):327-336 [FREE Full text] [doi:
10.1097/JCN.0000000000000646] [Medline: 32015256]

van der Hout A, Jansen F, van Uden-Kraan CF, Coupé VM, Holtmaat K, Nieuwenhuijzen GA, et al. Cost-utility of an
eHealth application '‘Oncokompas’ that supports cancer survivors in self-management: results of a randomised controlled
trial. J Cancer Surviv 2021;15(1):77-86 [FREE Full text] [doi: 10.1007/s11764-020-00912-9] [Medline: 32656739]
Clays E, Puddu PE, Lustrek M, Pioggia G, Derboven J, Vrana M, et al. Proof-of-concept trial results of the HeartMan
mobile personal health system for self-management in congestive heart failure. Sci Rep 2021;11(1):5663 [FREE Full text]
[doi: 10.1038/s41598-021-84920-4] [Medline: 33707523]

https://www.jmir.org/2023/1/e44256 JMed Internet Res 2023 | vol. 25 | e44256 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.cjca.2016.08.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27956043&dopt=Abstract
http://dx.doi.org/10.1007/s00520-017-3782-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28639097&dopt=Abstract
http://dx.doi.org/10.1007/s10916-016-0619-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27722974&dopt=Abstract
http://dx.doi.org/10.1016/s2215-0366(16)00083-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27132075&dopt=Abstract
https://www.researchprotocols.org/2015/1/e27/
http://dx.doi.org/10.2196/resprot.4035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803226&dopt=Abstract
http://dx.doi.org/10.1177/1357633x16655911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27377790&dopt=Abstract
http://dx.doi.org/10.1007/s10549-016-4065-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27933450&dopt=Abstract
http://dx.doi.org/10.2147/copd.s164121
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30214183&dopt=Abstract
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1019659576.nh
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1019659576.nh
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1019689498.nh
https://kns.cnki.net/KCMS/detail/detail.aspx?dbname=CMFD202001&filename=1019689498.nh
https://europepmc.org/abstract/MED/30485612
https://europepmc.org/abstract/MED/30485612
http://dx.doi.org/10.1002/ejhf.1354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30485612&dopt=Abstract
https://mhealth.jmir.org/2020/9/e17135/
http://dx.doi.org/10.2196/17135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32965230&dopt=Abstract
http://dx.doi.org/10.1097/psy.0000000000000802
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32176191&dopt=Abstract
http://dx.doi.org/10.1177/1357633X19832713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30975047&dopt=Abstract
https://europepmc.org/abstract/MED/32228288
https://europepmc.org/abstract/MED/32228288
http://dx.doi.org/10.1177/0145721720913276
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32228288&dopt=Abstract
https://europepmc.org/abstract/MED/32015256
http://dx.doi.org/10.1097/JCN.0000000000000646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32015256&dopt=Abstract
https://europepmc.org/abstract/MED/32656739
http://dx.doi.org/10.1007/s11764-020-00912-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32656739&dopt=Abstract
https://doi.org/10.1038/s41598-021-84920-4
http://dx.doi.org/10.1038/s41598-021-84920-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33707523&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Xiao & Han

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Guo M, Meng F, Guo Q, Bai T, Hong Y, Song F, et al. Effectiveness of mHealth management with an implantable glucose
sensor and a mobile application among Chinese adults with type 2 diabetes. J Telemed Telecare. Preprint posted online on
June 2, 2021 2021:1357633X2110202. [doi: 10.1177/1357633x211020261] [Medline: 34152238]

Zhang L, McLeod HL, Liu K, LiuW, Huang H, Huang Y, et al. Effect of physician-pharmacist participation in the
management of ambulatory cancer pain through a digital health platform: randomized controlled trial. IMIR Mhealth
Uhealth 2021;9(8):€24555 [FREE Full text] [doi: 10.2196/24555] [Medline: 34398796]

Vos JAM, Duineveld LAM, Wieldraaijer T, Wind J, Busschers WB, Sert E, et al. Effect of general practitioner-led versus
surgeon-led colon cancer survivorship care, with or without eHealth support, on quality of life (I CARE): aninterim analysis
of 1-year results of arandomised, controlled tria. Lancet Oncol 2021;22(8):1175-1187. [doi: 10.1016/s1470-2045(21)00273-4]
[Medline: 34224671]

Saleh ZT, Elshatarat RA, Elhefnawy KA, Helmi Elneblawi N, Abu Raddaha AH, Al-Zaareer MS, et al. Effect of a
home-based mobile health app intervention on physical activity levelsin patientswith heart failure: arandomized controlled
trial. J Cardiovasc Nurs 2022;38(2):128-139. [doi: 10.1097/jcn.0000000000000911] [Medline: 35389920]

Ware JE. SF-36 health survey update. Spine (Phila Pa 1976) 2000;25(24):3130-3139. [doi:
10.1097/00007632-200012150-00008] [Medline: 11124729]

Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of aself-reported measure of medication adherence.
Med Care 1986;24(1):67-74. [doi: 10.1097/00005650-198601000-00007] [Medline: 3945130]

Osborne RH, Elsworth GR, Whitfield K. The health education impact questionnaire (heiQ): an outcomes and evaluation
measure for patient education and self-management interventions for people with chronic conditions. Patient Educ Couns
2007;66(2):192-201. [doi: 10.1016/j.pec.2006.12.002] [Medline: 17320338]

Radloff LS. The CES-D scale: aself-report depression scale for research in the general population. Appl Psychol Meas
1977;1(3):385-401. [doi: 10.1177/014662167700100306]

Kroenke K, Spitzer RL, Williams JBBW. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med
2001;16(9):606-613 [FREE Full text] [doi: 10.1046/j.1525-1497.2001.016009606.x] [Medline: 11556941]

Beck AT, Steer RA, Brown G. Beck depression inventory—I1 (BDI-11) [database record]. APA PsycTests. 1996. URL:
https://psycnet.apa.org/doi L anding?doi=10.1037%2Ft00742-000 [accessed 2023-04-03]

Spielberger CD. State-trait anxiety inventory for adults. APA PsycTests. 1983. URL : https://psycnet.apa.org/

doiL anding?doi=10.1037%2Ft06496-000 [accessed 2023-04-01]

Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for assessing generalized anxiety disorder: the GAD-7.
Arch Intern Med 2006;166(10):1092-1097. [doi: 10.1001/archinte.166.10.1092] [Medline: 16717171]

JaarsmaT, Arestedt KF, Mértensson J, Dracup K, Strémberg A. The European heart failure self-care behaviour scalerevised
into anine-item scale (EHFScB-9): areliableand valid international instrument. Eur JHeart Fail 2009;11(1):99-105 [FREE
Full text] [doi: 10.1093/eurjhf/hfn007] [Medline: 19147463]

Abbreviations

COPD: chronic obstructive pulmonary disease

EORTC QLQ-C30: European Organization for Research and Treatment of Cancer Core Quality of Life
MD: mean difference

QoL: quality of life

RCT: randomized controlled trial

SMD: standardized mean difference

TCDMS: telehealth chronic disease management system

Edited by A Mavragani; submitted 12.11.22; peer-reviewed by Z Dai, K Blondon; comments to author 07.12.22; revised version
received 15.12.22; accepted 10.03.23; published 27.04.23

Please cite as:

Xiao Z, Han X

Evaluation of the Effectiveness of Telehealth Chronic Disease Management System: Systematic Review and Meta-analysis
J Med Internet Res 2023; 25: 44256

URL: https.//www.jmir.org/2023/1/e44256

doi: 10.2196/44256

PMID: 37103993

©Ziyan Xiao, Xiuping Han. Originally published inthe Journal of Medical I nternet Research (https://www.jmir.org), 27.04.2023.

This

is an open-access article distributed under the terms of the Creative Commons Attribution License

https://www.jmir.org/2023/1/e44256 JMed Internet Res 2023 | vol. 25 | e44256 | p. 13

(page number not for citation purposes)


http://dx.doi.org/10.1177/1357633x211020261
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34152238&dopt=Abstract
https://mhealth.jmir.org/2021/8/e24555/
http://dx.doi.org/10.2196/24555
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34398796&dopt=Abstract
http://dx.doi.org/10.1016/s1470-2045(21)00273-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34224671&dopt=Abstract
http://dx.doi.org/10.1097/jcn.0000000000000911
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35389920&dopt=Abstract
http://dx.doi.org/10.1097/00007632-200012150-00008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11124729&dopt=Abstract
http://dx.doi.org/10.1097/00005650-198601000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3945130&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2006.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17320338&dopt=Abstract
http://dx.doi.org/10.1177/014662167700100306
https://europepmc.org/abstract/MED/11556941
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11556941&dopt=Abstract
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft00742-000
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft06496-000
https://psycnet.apa.org/doiLanding?doi=10.1037%2Ft06496-000
http://dx.doi.org/10.1001/archinte.166.10.1092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16717171&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1093/eurjhf/hfn007
https://onlinelibrary.wiley.com/doi/10.1093/eurjhf/hfn007
http://dx.doi.org/10.1093/eurjhf/hfn007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19147463&dopt=Abstract
https://www.jmir.org/2023/1/e44256
http://dx.doi.org/10.2196/44256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37103993&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Xiao & Han

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journa of Medical Internet Research, is properly cited. The complete bibliographic

information, a link to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2023/1/e44256 JMed Internet Res 2023 | vol. 25 | e44256 | p. 14

(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

