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ABSTRACT 

 
Background: People who have a stroke are generally more likely to have difficulty managing daily 
activities such as walking, bathing, dressing, and participating in activities in the community and 
showing symptoms of depression that affects the quality of life. Telehealth is here to help people 
communicate with health workers without having to come directly to health facilities. The study aims 
to analyze how much effect telehealth has in improving the quality of life and reducing the risk of 
depression in post-stroke patients. 
Subjects and Method: This was a meta-analysis study using PICO. Population: post-stroke pa-
tients. Intervention: telehealth. Comparison: no telehealth. Outcome: quality of Life and depression.  
This study used articles from several databases namely Pubmed, Google Scholar, Science Direct, and 
Cochrane Library using the keywords "Stroke" AND "telehealth" OR "Telerehabilitation" OR "Tele-
medicine" OR "Mobile health" OR "mHealth " OR "eHealth" AND "Quality of Life" OR "Health-
Related Quality of Life" AND "Depression" AND "Randomized Controlled Trial" OR "RCT" to identify 
relevant studies. The articles included in the study were articles in English with RCT study design, 
published between 2012 and 2022. Steps in the systematic review were carried out based on 
guidelines from PRISMA flow diagram.  Quantitative analysis was performed using Revman 5.3. 
Results: 8 RCTs article from America, Asia, and Europe showed that post-stroke patients who 
obtained telehealth services on average had 0.87 units higher quality of life than those without tele-
health (SMD=0.87; 95% CI =0.30 to 1.44; p=0.003). 8 RCTs article from America and Europe 
showed that post-stroke patients who obtained telehealth services on average had 0.44 units lower 
depression than those without telehealth (SMD= -0.44; 95% CI=-0.79 to -0.09; p= 0.010). 
Conclusion: Telehealth can improve quality of life and lower the risk of depression in post-stroke 
patients. 
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BACKGROUND 

troke is a non-communicable disease and a 

common cause of disability in adults. Stroke 

is a disease of cerebral blood vessels, this oc-

curs when the blood vessels of the brain are 

blocked or ruptured resulting in part of the 

brain not getting the blood supply that carri-

es the necessary oxygen so that it experien-
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ces cell/tissue death (Kemenkes RI, 2019). 

According to WHO non-communicable di-

seases collectively contributes 74% of deaths 

worldwide in 2019, stroke alone is the se-

cond leading cause of death after heart di-

sease as well as the cause of disability in 

adults (Ajcevic et al., 2021). About 15 million 

people experience new or recurrent strokes 

worldwide and about two-thirds of stroke 

patients experience motor deficits, which is 

associated with reduced quality of life 

(Saposnik et al., 2016). 

Based on the Basic Health Research in 

2018, the prevalence of stroke in Indonesia 

increased compared to the results of basic 

health research in 2013, from (7%) to 

(10.9%). In general, patients stoke are more 

likely to have difficulty managing daily 

activities such as walking, bathing, dressing, 

and participating in community activities. A 

systematic review by Linder et al. (2015) 

reports that about a third of all people with 

stroke show signs of depressive symptoms. 

Many people need post-stroke rehabi-

litation, this rehabilitation is usually provi-

ded by healthcare professionals in hospitals 

or clinics and other health facilities. Stroke 

patients really need medical rehabilitation 

interventions to regress patients to be able 

to self-care and carry out daily life activities 

without being a burden to their families 

(Setiawan and Barkah, 2022). In addition, 

stroke patients need rehabilitation to regain 

their functional independence after hospita-

lization (Asano et al., 2021). Therefore, it is 

necessary to develop an effective and cost-

effective approach to strengthen the primary 

health care system in the management of 

non-communicable diseases, in this case, 

stroke. An approach using technology such 

as the phone or the internet to help people 

communicate with health workers without 

having to leave their homes is called telehe-

alth, a more convenient and cheaper way to 

provide rehabilitation.  Telehealth which in-

cludes telerehabilitation, is a method of pro-

viding care that improves access to health-

care services and can support and facilitate 

patient-centered care (Tenforde et al., 2017). 

Telehealth is the use of digital information 

and communication technology that allows 

the provision of health services to patients 

and individuals without clinical visits, thro-

ugh the use of online health services using 

internet access on computers or smartpho-

nes (Murti, 2022). The implementation of 

telehealth provides greater benefits in the 

long run and helps to deal with daily 

challenges in healthcare (Smith et al., 2020). 

Based on the background description, 

it needs a comprehensive study of various 

primary studies on the effectiveness of tele-

health in improving the quality of life and lo-

wering the risk of post-stroke depression. 

The study aimed to analyze how much effect 

telehealth has in improving the quality of life 

and reducing the risk of depression in post-

stroke patients by synthesizing the results of 

previous primary studies. 

 

SUBJECTS AND METHOD 

1. Study Design 

The study was used a systematic review and 

meta-analysis method. The articles used we-

re obtained from several electronic data-

bases including PubMed, Google Scholar, 

Science Direct, and Cochrane Library with a 

Randomized Control Trial study design, pu-

blished in the period 2012 to 2022. The key-

words used in the search were "Stroke" AND 

"telehealth" OR "Telerehabilitation" OR "Te-

lemedicine" OR "Mobile health" OR "m-

Health" OR "eHealth" AND "Quality of Life" 

OR "Health-Related Quality of Life" AND 

"Depression" AND " Randomized Controlled 

Trial" OR "RCT". The articles were identified 

using a PRISMA flowchart. 

2. Steps of Meta-Analysis 

Meta-analysis is carried out through 5 steps 

as follows: 
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1) Defining research questions in the form  

of  PICO (Population,  Intervention, Com-

parison, Outcome). 

2) Searching for primary study articles from 

various electronic databases such as 

Google Scholar and PubMed. 

3) Conducting screening and Critical Appra-

isal of primary study articles. 

4) Performing data extraction and synthesi-

zing effect estimates into RevMan 5.3. 

5) Interpreting and making conclusions 

3. Inclusion Criteria 

The inclusion criteria were a full-paper arti-

cle using the randomized control trial study 

design, used mean SD, study subjects were 

post-stroke patients, the intervention given 

was the use of telehealth, and the outcomes 

were quality of life and depression. 

4. Exclusion Criteria 

The exclusion criteria in this study were ar-

ticles published in a non-English language, 

published before 2012. 

5. Operational Definition of Variables 

Vaccines  

The independent variable was telehealth, the 

dependent variables were quality of life and 

depression. 

Telehealth is an effective and efficient way 

to implement digital information and com-

munication technology that allows the provi-

sion of health services to patients and indivi-

duals without the need for clinical visits, 

through the use of online health services 

with internet access on computers, tablets, 

(smart phones), video conference, electronic 

messages, or digital monitoring.  

Quality of life is the level at which the in-

dividual can maximize his physical, psycho-

logical, vocational, and social life function in 

order to achieve a quality life. 

Depression is an emotional state disorder 

that is generally characterized by a sense of 

sadness, apathy, pessimism, loneliness, and 

moodiness arising from an event  

6. Study Instruments 

The study used systematic study guidelines 

PRISMA flow diagram and Critical Appra-

isal Skills Program (CASP) for Randomized 

Controlled Trial Standard Checklist for the 

assessment of the study articles quality). 

7. Data Analysis 

Quantitative analysis in this study was carri-

ed out using the Review Manager (RevMan) 

5.3 application.  To determine the size of the 

relationship level and heterogeneity of the 

data the study used the results of forest plots 

and funnel plots. 

 

RESULTS 

The meta-analysis process began with deter-

mining research questions. The question in 

this study is whether telehealth is effective in 

improving the quality of life and lowering 

the risk of depression in post-stroke pati-

ents. Subsequently, PICO was formulated to 

be used as a reference for the search for rele-

vant articles.   

The article search was conducted 

through several electronic databases which 

included: Pubmed, Google Scholar, Science 

Direct, and Cochrane Library.  15 articles 

come from Canada, Taiwan, Austria, China, 

Spain, Turkey, the United States, California, 

Germany, the United Kingdom, and Italy. 

The article review process can be seen in the 

PRISMA flow diagram as follows 

Figure 1. is the process of reviewing ar-

ticles using PRISMA flow diagram. A total of 

15 articles of study reviews related to the 

effectiveness of telehealth in improving qua-

lity of life and lowering the risk of post-stro-

ke depression. In the initial search process, 

it obtained 625 articles, after the process of 

removing published articles, 616 articles we-

re obtained with 39 of them eligible for full-

text review, as for full-text articles there we-

re some excluded due to the following: 

1) The intervention from the RCT study was 

not telehealth but rather other interventi- 

ons such as the partnership care model. 
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2) The population was not post-stroke pati- 

ents  but  rather patients with  hyperten- 

sion and heart failure. 

3) The article did not list mean values and 

standard deviations. 

4) Outcomes did not match the PICO formu- 

lation such as the Wolf Motor Function 

Test (WMFT) and self-management 

Articles that met the qualitative require-

ments were reviewed and only a total of 15 

articles met the quantitative requirements 

and would be included in the meta-analysis 

synthesis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA Flowchart diagram  
 

 
Figure 2. Map of study area of telehealth effectiveness in improving 

quality of life and lowering risk of post-stroke depression 

Articles identified through databases 
search (n= 610) 

Additional articles identified from other 
searches (n= 15) 

Removing duplicated articles (n= 9) 

Screened articles (n= 616) 

Full-text articles considered  
eligible (n= 39) 

Articles included in qualitative  
synthesis (n= 15) 

 
 
 

Full-text articles excluded with reasons (n= 7) 
Non-bivariate analysis articles= 6 
Non-telehealth intervention= 5 
Non-quality of life outcome= 2 
Non-depression outcome= 3 
Articles did not list Mean and SD= 1 

Excluded articles (n= 357) 
Irrelevant articles= 118 
Non-full-text articles= 56 
Non RCT= 37 
Non-English articles= 9 

Articles included in meta-analysis 
synthesis (n= 15) 

5 studies from 

Europe 

5 studies from 

Asia 5 studies from 

America 
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Figure 2. shows the research location of the 

effectiveness of telehealth in improving the 

quality of life and lowering the risk of post-

stroke depression consisted of America with 

5 studies (2 studies from Canada, 2 studies 

from the United States, 1 study from Cali-

fornia), Europe with 5 studies (1 study from 

Germany,  1 study from the UK, from  Italy 1 

study, 1 study from Austria, 1 study from 

Spain)  and Asia with 5 studies (2 studies 

from  China, 2   studies from  Turkey and  1 

study from Taiwan). Assessment of the 

quality of the study used the Critical 

Appraisal Skills Program (CASP) 

Randomized Controlled Trial Standard 

Checklist on research on the effectiveness of 

telehealth in improving quality of life in 

post-stroke patients (Table 1). 
 

Table 1. Results of the quality assessment of the cohort randomized control trial 
of telehealth effectiveness in improving quality of life and lowering risk of post-
stroke depression (n=1698) 

Description of the question criteria: 

1 = Does this study clearly answer the research question? 

2 = Were the assignments of the participants for interventions randomized? 

3 = Were all participants included in the study taken into account in the conclusions? 

4 = Were people who analyzed the results and the researchers blinded toward the 

participants? 

5 = Were the study groups similar at the beginning of the randomized controlled trial? 

6 = Despite the experimental intervention, did each study group receive the same level of 

care (i.e., were they treated equally)? 

7 = Are the effects of the intervention comprehensively reported? 

8 = Are the accuracy of intervention estimates or treatment effects reported? 

9 = Do the benefits of experimental intervention outweigh its disadvantages and costs? 

Author (Year) 
Question Criteria 

1 2 3 4 5 6 7 8 9 10 11 Total 

Rochette et al. (2013) 1 1 1 1 1 1 1 1 1 1 0 10 

Kang et al. (2019) 1 1 1 1 1 1 1 1 1 1 1 11 

Kotzian et al. (2019) 1 1 1 1 1 1 1 1 1 1 1 11 

Wu et al. (2020) 1 1 1 1 1 1 1 1 1 1 1 11 

Yan et al. (2021) 1 1 1 1 1 1 0 1 1 1 1 10 

Henandez et al. (2021) 1 1 1 0 1 1 1 1 1 1 1 10 

Ozen et al. (2021) 1 1 1 0 1 1 1 1 1 1 1 10 

Kalav et al. (2022) 1 1 1 1 1 1 1 1 1 1 1 11 

Smith et al. (2012) 1 1 1 1 1 1 1 1 1 1 1 11 

Bishop et al. (2014) 1 1 1 1 1 1 0 1 1 1 1 10 

Saal et al. (2015) 1 1 1 1 1 1 0 1 1 1 1 10 

Rodgers et al. (2019) 1 1 1 1 1 1 1 1 1 1 1 11 

Manuli et al. (2020) 1 1 1 1 1 1 0 1 1 1 1 10 

Burdea et al. (2020) 1 1 1 1 1 1 0 1 1 1 1 10 

Bannon et al. (2020) 1 1 1 0 1 1 1 1 1 1 1 10 
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10 = Can the results be applied to your local population or in your context? 

11 = Will the experimental interventions provide greater value to the people in your care 

than any intervention that exists? 

Answer score description: 
 

 

Table 2. Summary of primary randomized control trial articles with each PICO of 
telehealth effectiveness in improving the quality of life in post-stroke patients 
(N=1,698) 

Authors 
(Years) 

Countries 
Sample 

Size 
P I C O 

Rochette  
et al. 
(2013) 

Canada 186 Post Stroke Multi-mode inter-
vention (phone, 
internet) “We Call” 

Conventional 
treatment 

Quality of 
life 

Kang et al. 
(2019) 

Taipei, 
Taiwan 

61 Post Stroke Stroke health education 
mobile app 

Traditional 
stroke health 

education 

Quality of 
life 

Kotzian  
et al. 
(2019) 

Austria 23 Post Stroke Positive airway pressure 
telemedical 

Conventional 
treatment 

Quality of 
life 

Wu et al. 
(2020) 

Jiangsu, 
China 

61 Post Stroke TC video conference 
Meeting v6.0 

Conventional 
treatment 

Quality of 
life 

Yan et al. 
(2021) 

Hebei, 
China 

1,226 Post Stroke Integrated System and 
technology enabled mo-
del of care 

Conventional 
treatment 

Quality of 
life 

Henandez 
et al. 
(2021) 

Reina, 
Spanyol 

43 Post Stroke Virtual reality based 
therapy 

Conventional 
rehabilitation 

Quality of 
life 

Ozen et al. 
(2021) 

Ankara, 
Turki 

30 Post Stroke computer game assisted 
task specific exercises 

Conventional 
rehabilitation 

Quality of 
life 

Kalav et al. 
(2022) 

Antalya, 
Turki 

68 Post Stroke Chronic care model dan 
telepon 

Conventional 
treatment 

Quality of 
life 

 

Table 3. Mean SD study of telehealth effectiveness in improving the quality of life 
in post-stroke patients (N=1,698) 

Authors 
(Years) 

Intervention Control 

Mean SD Mean SD 

Rochette et al. (2013) 25.6 3.6 25.7 3.5 
Kang et al. (2019) 0.62 0.29 0.46 0.41 
Kotzian et al. (2019) 7.7 1.4 7.7 1.6 
Wuet al. (2020) 190.57 5.09 175.9 5.78 
Yan et al. (2021) 0.01 0.15 -0.03 0.14 
Henandez et al. (2021) 86.5 7.1 57 4.7 
Ozen et al. (2021) 175.66 31.41 161.6 32.98 
Kalav et al. (2022) 0.44 0.67 0.54 0.79 

 

0 = No 

1 = Yes 
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Table 2. is a description of the primary study 

included in the meta-analysis, a total of 8 ar-

ticles that was qualified to be used as meta-

analyses on the effectiveness of telehealth in 

improving the quality of life in post-stroke 

patients with diverse study locations, i.e 

Canada, Taiwan, Austria, China, Spain, Tur-

key. The relationship sizes used in the meta-

analysis study on the effectiveness of tele-

health in improving quality of life in post-

stroke patients were Mean and Standard 

Deviation (Table 3). 

 

 
Figure 3. Forest plot meta-analysis of telehealth effectiveness 

in improving the quality of life in post-stroke patients 

 

 
Figure 4. Funnel plot of meta-analysis of telehealth effectiveness 

in improving the quality of life in post-stroke patients 

Based on the forest plot in Figure 3.  Tele-

health was effective in improving the quality 

of life of post-stroke patients and that ef-

fectiveness was statistically significant. Post-

stroke patients who obtained telehealth ser-

vices on average had a 0.87-unit higher qua-

lity of life than those who did not obtain tele-

health (SMD=0.87; CI 95%=0.30 to 1.44;  

p=0.003). The forest plot also indicated very 

heterogeneous variations in telehealth effect 
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estimates across primary studies conducted 

by this meta-analysis (I2= 93%; p<0.001), 

thus the calculation of the average estimates 

used the Random Effect Model (REM) 

approach. 

Funnel plot in Figure 4.  does not indi-
cate any publication bias in the distribution. 
The effect estimates of the small-sampled 
primary study were symmetrical at the right 
and left of the vertical line of the average 
estimates 

Table 4. Summary of primary randomized control trial articles with each PICO of 
telehealth effectiveness in lowering the risk of depression in post-stroke patients 
(N=1,334) 

Authors 
(Years) 

Countries 
Sample 

Size 
P I C O 

Smith et al. 
(2012) 

USA 32 Post-
stroke 

Web-based interven-
tion 

Conventional 
Treatment 

Depression 

Rochette et al. 
(2013) 

Canada 186 Post-
stroke 

Multi-mode interven-
tion (phone, internet) 
“We Call” 

Conventional 
Treatment 

Depression 

Bishop et al. 
(2014) 

California 49 Post-
stroke 

Family Intervention 
Telephone Tracking 

Regular 
treatment 

Depression 

Saal et al. 
(2015) 

Germany 230 Post-
stroke 

Telephone, home visit 
and training through 
online portal 

Standard 
treatment 

Depression 

Rodgers et al. 
(2019) 

UK 447 Post-
stroke 

Rehabilitation Service 
through telephone 

Regular 
treatment 

Depression 

Manuli et al. 
(2020) 

Messina, 
Italy 

60 Post-
stroke 

Robotic Neuro reha-
bilitation using loko-
mat with virtual 
reality 

Regular 
treatment 

Depression 

Burdea et al. 
(2020) 

USA 16 Post-
stroke 

Bright Brainer and 
therapeutic game con-
troller 

Regular 
treatment 

Depression 

Bannon et al. 
(2020) 

USA 14 Post-
stroke 

Recovery Together by 
phone 

Regular 
treatment 

Depression 

 

Table 5. Mean SD study of telehealth effectiveness in lowering the risk of depres-
sion in post-stroke patients (N=1,334) 

Authors 
(Years) 

Intervention Control 

Mean SD Mean SD 

Smith et al. (2012) 14 2.1 17.9 1.9 
Rochette et al. (2013) 6 8.3 7 9.1 
Bishop et al. (2014) 0.69 3.5 -1.12 2.8 
Saal et al. (2015) 3.2 3.2 3.6 3.9 
Rodgers et al. (2019) 5.9 4.3 6.7 4.6 
Manuli et al. (2020) 5.6 3.2 9.8 4.9 
Burdea et al. (2020) 6.14 3.53 9.57 5.41 
Bannon et al. (2020) 3 3.89 8.63 2.88 
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Figure 5. Forest plot of meta-analysis of telehealth effectiveness 
in lowering the risk of depression in post-stroke patients 

 

 
Figure 6.  Funnel plot of meta-analysis of telehealth effectiveness 

in lowering the risk of depression in post-stroke patients 
 
Based on Table 4.  about the description of 

the primary study "The Effectiveness of Te-

lehealth in Reducing the Risk of Post-Stroke 

Depression" a meta-analysis of 8 articles 

was conducted with diverse research locati-

ons, namely the United States, Canada, Cali-

fornia, Germany, United Kingdom, and 

Italy. There were similarities in the primary 

studies, namely the research design using a 

Randomized Controlled Trial (RCT), the stu-

dy subjects were post-stroke patients, inter-

ventions were administered via telehealth 

with a comparison without telehealth (regu-

lar treatment) with the duration of interven-

tion was at least 3 months. However, there 

are differences in the number of samples, 

the smallest number was 6 and the largest 

sample was 230.  The relationship size used 
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in the meta-analysis study on the effective-

ness of telehealth in lowering the risk of de-

pression in post-stroke patients are Mean 

and Standard Deviation (Table 5). 

Based on the funnel plot in Figure 6. it 

shows a distribution of effect estimates more 

on the left than the right of the vertical line 

of the average effect estimate, indicating pu-

blication bias. Because the distribution of ef-

fect estimates in the funnel plot is more on 

the left of the average vertical line which was 

equal to the average location of the effect 

estimates on the forest plot which was also 

located on the left of the vertical line of 

hypothesis 0, thus the publication bias exag-

gerates the actual effect (over estimate). 

 

Telerehabilitation (TR) through telehealth 

systems enables remote data exchange bet-

ween patients and health workers for digital 

long-term health diagnosis and monitoring 

by utilizing information and communication 

technologies such as telephone, video con-

ferencing, and electronic messaging. It bring 

health services closer so they do not need to 

come in person to health facilities.  

1. The effectiveness of telehealth in 

improving the quality of post-

stroke life 

The results of this study discovered that 

post-stroke patients who obtained telereha-

bilitation treatment had a higher quality of 

life compared to those who obtained con-

ventional treatment. 3 primary study articles 

showed significant p-value in telehealth 

effectiveness study on post-stroke quality of 

life characterized by the horizontal line of 

each study did not touch the vertical line on 

the forest plot. This significance value was 

influenced among others by the number of 

samples between the intervention group and 

the control group which was almost the 

same so that the proportion of the two was 

relatively balanced. 

Linder et al. (2015) state that comple-

ting a 3-hour/day home workout program 

has a greater impact on quality of life, fur-

thermore, the regular phone contact bet-

ween therapists and patients has a positive 

impact on quality of life as they look forward 

to weekly phone calls, not only as a way to 

advance their exercise program but also as a 

social channel. 

Virtual reality-based rehabilitation 

with smart gloves combined with standard 

occupational therapy is more effective than 

conventional rehabilitation to improve 

health related quality of life function, mean 

and standard deviation (Mean= 33.5; SD= 

19.9) in the intervention group and (Mean= 

22.9; SD=4.8) in the control group (Shin et 

al., 2016). 

Sakakibara et al. (2022) in this study 

states that the secondary results show a sta-

tistically significant increase in HRQoL bet-

ween 6 and 12 months of lifestyle coaching 

through a stroke coach which is a telehealth 

intervention to promote healthy lifestyle be-

havior after a stroke.   

Research conducted by Ajcevic et al. 

(2021) mentions that e-Health and telemo-

nitoring protocols are useful for early post-

acute remote patient management, thus sup-

porting constant monitoring and patient ad-

herence to treatment. Significant improve-

ment in quality of life is measured by EQ-

5D-5L The effect of telemonitoring on im-

proved quality of life is due to the fact, that 

patients feel closely cared for and monitor-

ed, even at a distance, after life-threatening 

acute events. 

DISCUSSION 
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Several articles show that telehealth 

can affect the improvement of post-stroke 

quality of life through remote monitoring 

systems such as regular telephone contact 

between therapists and patients, game-ba-

sed virtual reality, and e-health for telemoni-

toring which in its implementation requires 

an internet network to facilitate communi-

cation, examination, and monitoring 

2. The effectiveness of telehealth in 

reducing the risk of post-stroke de-

pression 

The results of a this study found that 

telehealth is effective in reducing the risk of 

post-stroke depression. Telehealth through a 

virtual reality game system using MOTOmed 

provides detailed biofeedback, software-

controlled therapy programs, motivational 

games, and training. The results shows a 

bigger decrease in depression level in the 

intervention group compared to the control 

group with mean and standard deviation 

(Mean= 14.1; SD= 2.4) in the intervention 

group and (Mean= 17.5; SD=2.7) in the 

control group (Song and Park, 2015). 

A study by Ajcevic et al. (2021) shows 

that through e-health and telemonitoring 

protocols in post-stroke patients, the pati-

ents experience a significant decrease in 

anxiety and depression status, as measured 

by EQ-5D-5L. Significant reduction in an-

xiety (p = 0.016) and depression (p= 0.031). 

Patient social networks are also an im-

portant factor in post-stroke telerehabilita-

tion, patients who obtain telerehabilitation 

have a larger and more open social network 

compared to patients who do not receive TR. 

Patients with larger social networks showed 

greater functional improvement and decree-

sed depressive symptoms post-intervention 

(Podury et al., 2021). 

Telehealth interventions focus on re-

ducing post-stroke depressive symptoms 

through the components of phone calls, 

SMS, push notifications, messaging devices, 

and online platforms (Hwang et al., 2021). 

A study by Anderson et al. (2022) sug-

gests that messages delivered using video te-

leconferencing are effective for managing 

post-stroke depression and anxiety. Regular 

interventions and patient adherence to in-

terventions can reduce depressive symptoms 

in post-stroke patients. 

The meta-analysis study of 8 Rando-

mized Controlled Trial studies that came 

from Canada, Taiwan, Austria, China, Spain, 

and Turkey concludes that telehealth is ef-

fective in improving the quality of life of 

post-stroke patients with 0.87 units higher 

quality of life than those without telehealth 

(SMD= 0.87; 95%CI =0.30 to 1.44; p= 

0.003). 

The meta-analysis study of 8 Rando-

mized Controlled Trial studies that came 

from the United States, Canada, California, 

Germany, the United Kingdom, and Italy 

concludes that telehealth is effective in redu-

cing the risk of depression in post-stroke pa-

tients. In post-stroke patients who obtained 

telehealth services, they had an average of 

0.44 units lower depression than those who 

did not obtain telehealth (SMD= -0.44; 95% 

CI=-0.79 to -0.09; p= 0.010). 

 

AUTHOR CONTRIBUTION 

Siti Luluk Khamidahtun Ni'mah was the 

main researcher who selected topics, search-

ed, and collected study data. Meanwhile, 

Didik Gunawan Tamtomo and  Bhisma 

Murti were the supervisors in analyzing 

study data and compiling publications. 

 



Ni’mah et al./ Effectiveness of Telehealth in Improving Quality of Life and Lowering Depression 

www.jepublichealth.com   74 

ACKNOWLEDGEMENT 

We would like to send our gratitude to the 

database providers PubMed, Google Scholar, 

Science Direct, and Cochrane Library. 

 

FUNDINGS AND SPONSORSHIP 

The study was self-funded. 

 

CONFLICT OF INTEREST 

There is no conflict of interest in this study. 

 

REFERENCES 

Ajcevic M, Furlanis G, Naccarato M, Caruso 

P, Polverino P, Marsich A, Accardo A, 

et al. (2021). e-Health solution for 

home patient telemonitoring in early 

post-acute TIA/Minor stroke during 

COVID-19 pandemic. Int J Med In-

form. 152. doi: 10.1016/j.ijmedinf.20-

21.104442. 

Anderson JA, Kimmel B, Sansgiry S, Rao 

CV, Ovalle AP, Stewart CAC, Kent TA 

(2022). Using Mobile Video-Telecon-

ferencing to Deliver Secondary Stroke 

Prevention Interventions: A Pilot Stu-

dy. Telemedicine Reports. 3(1):175–

183. doi: 10.1089/tmr t.2022.0026. 

Asano M, Tai BC, Yeo FWT, Yen FC, Tay A, 

Yee, Silva DAD, et al. (2021). Home-

based telerehabilitation presents com-

parable positive impact on self-repor-

ted functional outcomes as usual care: 

The Singapore Teletechnology Aided 

Rehabilitation in Stroke (STARS) ran-

domised controlled trial. J Telemed 

Telecare. 27(4):231238. doi: 10.1177/-

1357633X19868905. 

Bannon S, Lester EG, Gates MV, McCurley 

J, Lin A, Rosand J, Vranceanu AM 

(2020). Recovering together: Building 

resiliency in dyads of stroke patients 

and their caregivers at risk for chronic 

emotional distress; A feasibility study. 

BMC (Biomedcentral), 6(1): 1–16. doi: 

10.1186/s40814-020-00615-z. 

Bishop D, Miller I, Weiner D, Guilmette T, 

Mukand J, Feldmann E, Keitner G, et 

al. (2014). Family Intervention: Tele-

phone Tracking (FITT): a pilot stroke 

outcome study. Top Stroke Rehabil, 21 

Suppl 1(Suppl 1): 63–74. doi: 10.13-

10/tsr21S1-S63. 

Burdea GC, Grampurohit N, Kim N, Polis-

tico K, Kadaru A, Pollack S, Oh-Park 

M, et al. (2020). Feasibility of inte-

grative games and novel therapeutic 

game controller for telerehabilitation 

of individuals chronic post-stroke 

living in the community. Top Stroke 

Rehabil, 27(5): 321–336. doi: 0.1080-

/10749357.2019.1701178. 

Hernandez, Rodriguez M, Juan, Criado J, 

Alfarez JJC, Ana, Corregidor I, et al. 

(2021) Effects of Virtual Reality-Based 

Therapy on Quality of Life of Patients 

with Subacute Stroke: A Three-Month 

Follow-Up Randomized Controlled 

Trial. IJERPH: Int. J. Environ. Res. 

Public. Health. doi: 10.3390/ijerph1-

8062810. 

Hwang N, Park J, Chang M (2021). Tele-

health Interventions to Support Self-

Management in Stroke Survivors: A 

Systematic Review. Healthcare doi: 1-

0.3390/ healt hcare9040472. 

Kalav S, Bektas H, Unal A (2022). Effects of 

Chronic Care Model-based interventi-

ons on self-management, quality of li-

fe and patient satisfaction in patients 

with ischemic stroke: A single-blinded 

randomized controlled trial. Jpn J 

Nurs Sci, 19(1): 1–18.  doi: 10.1111/jjns 



Ni’mah et al./ Effectiveness of Telehealth in Improving Quality of Life and Lowering Depression 

www.jepublichealth.com   75 

.12441. 

Kang YN, Shen HN, Lin CY, Elwyn G, 

Huang S, Wu TF, Hou WH (2019). 

Does a Mobile app improve patients’ 

knowledge of stroke risk factors and 

health-related quality of life in pati-

ents with stroke? A randomized con-

trolled trial. BMC Medical Inform. 

Decis. Mak: 1–9. doi: 10.1186/s12911-

019-1000-z. 

Kemenkes RI. (2019). Stroke. Kementerian 

Kesehatan Republik Indonesia. 

Kotzian ST, Saletu MT, Schwarzinger A, 

Haider S, Spatt J, Kranz G, Saletu B 

(2019). Proactive telemedicine moni-

toring of sleep apnea treatment im-

proves adherence in people with 

stroke e a randomized controlled trial 

(HOPES study). Sleep Medicine, 64: 

48–55. doi: 10.1016/j.sleep.2019.06. 

004. 

Linder SM, Rosenfeldt AB, Bay RC, Sahu K, 

Wolf SL, Alberts JL (2015). Improving 

quality of life and depression after 

stroke through telerehabilitation. Am 

J Occup Ther. 69(2). doi: 10.5014/ajo-

t.2015.014498. 

Manuli A, Maggio MG, Latella D, Balletta T, 

Cannavo A, Luca RD, Naro A, et al. 

(2020). Can robotic gait rehabilitation 

plus Virtual Reality affect cognitive 

and behavioural outcomes in patients 

with chronic stroke? A randomized 

controlled trial involving three diffe-

rent protocols. Journal of Stroke and 

Cerebrovascular Diseases. 29 (00): 1–

9. doi: 10.1016/j.jstrokecerebrova-

sdis.2020.104994. 

Murti B (2022). Pelayanan Berpusat Pasien 

dan Telehealth. Program Magister Il-

mu Kesehatan Masyarakat, Sekolah 

Pasca Sarjana, Universitas Sebelas 

Maret.  

Ozen S, Senlikci HB, Guzel S, Yemisci OU 

(2021). Computer Game Assisted Task 

Specific Exercises in the Treatment of 

Motor and Cognitive Function and 

Quality of Life in Stroke: A Randomi-

zed Control Study. J Stroke Cerebro-

vasc Dis. 30(9): 105991. doi: 10.1016/-

j.jstrokecerebrovasdis.2021.105991. 

Podury A, Raefsky SM, Dodakian L, 

McCafferty L, Le V, McKenzie A, See 

J, et al. (2021). Social Network Struc-

ture is Related to Functional Improve-

ment from Home-Based Telerehabili-

tation After Stroke. Front. Neurol. 12: 

1–8. doi: 10.33 89/fneur.2021.60 3 

767. 

Rochette A, Korner BN, Bishop D, Teasell R, 

White CL, Bravo G, Cote R, et al. 

(2013). The YOU CALL-WE CALL 

randomized clinical trial impact of a 

multimodal support intervention after 

a mild stroke. AHA Journals. 6(6): 

674–679. doi: 10.1161/Circoutcomes-

.113.000375. 

Rodgers H, Howel D, Bhattarai N, Cant R, 

Drummond A, Ford GA, Forster A, et 

al. (2019). Evaluation of an extended 

stroke rehabilitation service (EXTRA-

S) a randomized controlled trial and 

economic analysis. AHA Journal, 

50(12): 3561–3568. doi: 10.1161/STR-

OKEAHA. 1 19.024876 

Saal S, Becker C, Lorenz S, Schubert M, 

Kuss O, Stang A, Müller T, et al. 

(2015). Effect of a stroke support 

service in Germany: A randomized 

trial. Top Stroke Rehabil. 22(6): 429–

436. doi: 10.1179/1074935714Z.0000-

000047 



Ni’mah et al./ Effectiveness of Telehealth in Improving Quality of Life and Lowering Depression 

www.jepublichealth.com   76 

Sakakibara BM, Lear SA, Barr SI, Gold-

smith CH, Schneeberg A, Silverberg 

ND, Yao J, et al. (2022). Telehealth 

coaching to improve self-management 

for secondary prevention after stroke: 

A randomized controlled trial of 

Stroke Coach. Int J Stroke.17(4): 455-

464. doi: 10.1177/17474930211017-

699. 

Saposnik G, Cohen LG, Mamdani M, 

Pooyania, Cheung D, Shaw J, Hall J, 

et al. (2016). Efficacy and safety of 

non-immersive virtual reality exerci-

sing in stroke rehabilitation (EV-

REST) a randomised, multicentre, 

single-blind, controlled trial. Lancet 

Neurol. 176(3): 139–148. doi: 10.1016-

/S14744422(16)30121-1. 

Setiawan D, Barkah A (2022). Hubungan 

Dukungan Keluarga Terhadap Moti-

vasi Pasien Pasca Stroke dalam   Mela-

kukan Latihan Fisioterapi di Rs. 

Sukmul Sisma Medika Jakarta Utara 

Tahun 2022. J Konseling Pendidik. 

105(2). doi:10.31004/jpdk.v4i3.4947. 

Shin JH, Kim MY, Lee JY, Jeon YJ, Kim S, 

Lee S, Seo B, et al. (2016). Effects of 

virtual reality-based rehabilitation on 

distal upper extremity function and 

health-related quality of life: A single-

blinded, randomized controlled trial. J 

Neuroeng. Rehabilitation. 13(1): 1–10. 

doi:10.1186/ s12984-016-0125-x. 

Smith AC, Thomas E, Snoswell CL, Haydon 

H, Mehrotra A, Clemensen J, Caffery 

LJ (2020). Telehealth for global emer-

gencies: Implications for coronavirus 

disease 2019 (COVID-19). J Telemed 

Telecare. 26(5): 309–313. doi: 10.117-

7/1357633X20916567. 

Smith GC, Egbert N, Jenkins MD, Nanna K, 

Palmieri PA (2012). Reducing Depres-

sion in Stroke Survivors and their In-

formal Caregivers: A Randomized Cli-

nical Trial of a Web-Based Interven-

tion. Mol Cell Biochem. 23(1): 1–7. 

doi: 10.1037/a0029587. 

Song GB, Park EC (2015). Effect of virtual 

reality games on stroke patients’ ba-

lance, gait, depression, and interper-

sonal relationships. J Phys Ther Sci. 

27(7): 2057–2060. doi: 10.1589/jpts-

.27.2057. 

Tenforde AS, Hefner JE, Wachs D, Iacca-

rino MA, Paganoni S (2017). Tele-

health in Physical Medicine and Re-

habilitation: A Narrative Review. 

PMR. 9(5): S51–S58. doi: 10.1016/j.p-

mrj.2017.02.013. 

Wu Z, Xu J, Yue C, Li Y, Liang Y (2020). 

Collaborative Care Model Based Tele-

rehabilitation Exercise Training Pro-

gram for Acute Stroke Patients in 

China: A Randomized Controlled Tri-

al. J Stroke Cerebrovasc Dis. 29(12). 

doi: 10.1016/j.jstrokecerebrovasdis.2-

020.105328. 

Yan LL, Gong E, Gu W, Turner EL, Gallis 

JA, Zhou Y, Li Z, et al. (2021). Effect-

iveness of a primary care-based inte-

grated mobile health intervention for 

stroke management in rural China 

(SINEMA): A cluster randomized con-

trolled trial. PLoS Medicine, 18(4): 1–

20. doi: 10.1371/journal.pmed.1003-

582. 

 


