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  ABSTRACT 
 
Background: Stroke is a disease that is the third leading cause of death in the world after heart and 
cancer. Stroke is also a disease that causes serious and permanent disability in the first order in the 
world. The rehabilitation program or recovery of stroke patients will greatly affect the improvement 
of functional abilities and independence of post-stroke patients, one of the keys to functional 
improvement is the intensity of therapy and family involvement in supporting the rehabilitation 
process. This study aims to analyze the relationship between empowering home-based recovery 
interventions to improve the functional ability of post-stroke patients, with a meta-analysis of 
primary studies conducted by previous authors.  
Subjects and Method: This study is a systematic review and meta-analysis with the following 
PICO, Population: stroke patients. Intervention: home-based recovery. Comparison: not home based 
recovery. Outcomes: functional ability. The articles used in this study were obtained from several 
databases, namely PubMed, Springer Link, Cochrane Database, Hindawi, Elsevier, JBBA, LWW, 
Google Scholar. Search keywords “home-based” AND “intervention” OR “rehabilitation” OR “exer-
cise” OR “therapy” OR “care” AND “stroke” AND “functional ability” OR “functional capacity” AND 
“Randomized Controlled Trial “ OR “ RCT". The articles included are full-text English and Indo-
nesian languages with a study design of a Randomized Controlled Trial from 2000 to 2021 and 
reporting on the Mean and SD in multivariate analysis. The selection of articles is done by using 
PRISMA flow diagram. Articles were analyzed using the Review Manager 5.3 application.  
Results: A total of 9 randomized controlled trials from Iran, Turkey, Australia, Taiwan, China, 
Thailand and the Netherlands were selected for a systematic review and meta-analysis. The data 
collected showed that the home-based recovery intervention improved functional ability in post-
stroke patients compared to usual care (SMD = 2.70; 95% CI = 1.53 to 3.87; p<0.001). There is a 
publication bias that indicates an overestimation).   
Conclusion: Home-based recovery interventions improve functional ability in post-stroke patients. 
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BACKGROUND 

Stroke conditions occur when the blood 

supply to the brain is cut off due to blockage 

or rupture of blood vessels, causing cell 

death in some areas of the brain (Rahayu, 

2019). 
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The blood supply to the brain is 

reduced due to a stroke causing the brain to 

be damaged, this condition is known as a 

brain attack. The brain can function proper-

ly when it gets nutrients and oxygen through 

the blood, with reduced blood supply to the 

brain that carries oxygen and nutrients 

causing neurons (brain cells) to die and the 

connections between brain cell neurons or 

synapses are lost (Silva et al, 2014). 

In the world, stroke occurs in more 

than 15 million people every year. Of these 

15 million people, 5 million died, and others 

survived, but experienced permanent dis-

abilities and lived dependent on family and 

society, and a small number of people 

recovered as before they had a stroke (WHO, 

2014). stroke is not productive, in carrying 

out daily activities must get help from 

others, so it is necessary to have a recovery 

program that aims to improve the functional 

abilities of post-stroke patients so that they 

can carry out daily activities independently. 

The rehabilitation program or reco-

very of stroke patients will greatly affect the 

improvement of functional abilities and 

independence of post-stroke patients, one of 

the keys to functional improvement is the 

intensity of therapy and family involvement 

in supporting the rehabilitation process. The 

rehabilitation process will be effective if it is 

carried out continuously in the environment 

of daily activities, namely at the patient's 

home so that the patient will be more 

motivated and adapt to daily activities in the 

home environment. According to research 

conducted by Gelaw et al (2020), home-

based rehabilitation is an effective option for 

people with physical disabilities, including 

stroke patients. 

Although the rehabilitation program 

after stroke theoretically proves to be very 

good, according to Heron et al (2015), there 

is not enough information and research on 

rehabilitation programs, especially home-

based rehabilitation for use in the period 

after a stroke. In the home-based care pro-

gram for stroke patients, family empower-

ment is a very important supporting factor 

for the implementation of the home-based 

rehabilitation program. 

Based on this background, a compre-

hensive study is needed from various studies 

of the relationship between empowerment 

of home-based recovery interventions to 

improve the functional ability of post-stroke 

patients. This study aims to analyze the 

effect of home-based recovery interventions 

on improving the functional ability of post-

stroke patients. 

 

SUBJECTS AND METHOD 
1. Study Design  

This research is a systematic review and 

meta analysis. The articles used in this study 

were obtained from several databases, 

namely PubMed, Springer Link, Cochrane 

Database, Hindawi, Elsevier, JBBA, LWW, 

Google Scholar between 2000 and 2021. The 

selection of articles was carried out using 

PRISMA flow diagrams. The keywords to 

search for articles were as follows “home-

based” AND “intervention” OR “rehabilita-

tion” OR “exercise” OR “therapy” OR “care” 

AND “stroke” AND “functional ability” OR 

“functional capacity” AND “Randomized 

Controlled Trial “OR “RCT”. 

2. Inclusion Criteria  

The inclusion criteria in this research article 

are: full-text article using a randomized con-

trolled trial study design, research subjects 

are post-stroke patients, the relationship 

measure used is Mean and SD, the interven-

tion given is a home-based recovery inter-

vention, the study outcome is functional 

ability. 

3. Exclusion Criteria  

The exclusion criteria in this research article 

were: articles published in languages other 
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than English and Indonesian, articles before 

2000. 

4. Operational Definition of Variable 

The search for articles was carried out by 

considering the eligibility criteria deter-

mined using the PICO model. Population: 

stroke patients. Intervention: home based 

recovery. Comparison: not home based 

recovery. Outcome: functional ability. 

Home-based recovery interventions 

are the integration or continuation of home 

care measures for patients that are patient-

focused and oriented towards recovery. 

Functional ability is defined as a person's 

ability to carry out specific activities related 

to the routines of daily life that are inte-

grated into their activity environment. 

5. Instrument Study  

Research is guided by PRISMA flow dia-

grams and quality assessment using Critical 

Appraisal for Randomized Controlled Trial 

CEBM (Center For Evidence-Based 

Medicine). 

6. Data Analysis  

The data in the study were analyzed using 

the Review Manager application (RevMan 

5.3). Forest plots and funnel plots were used 

to determine the size of the relationship and 

heterogeneity of the data. The fixed effect 

model is used for homogeneous data, while 

the random effect model is used for 

heterogeneous data across studies. 

 

RESULTS 
The article search process was carried out 

through several journal databases including 

PubMed, Springer Link, Cochrane Database, 

Hindawi, Elsevier, JBBA, LWW, Google 

Scholar. The review process for related 

articles can be seen in the PRISMA flow 

diagram in Figure 1. Research related to the 

effect of home-based interventions on 

improving functional ability in post-stroke 

patients consists of 9 articles from the initial 

search process which yielded 690 articles, 

after the process of deleting published 

articles, 634 articles were obtained. with 319 

of them qualified for further full text review. 

A total of 9 articles that met the quality 

assessment were included in the quantita-

tive synthesis using meta-analysis. It can be 

seen in Figure 2. that the research articles 

come from 3 continents, namely Asia (Iran, 

Turkey, Taiwan, China and Thailand), 

Europe (Netherlands) and Australia (Aus-

tralia). Table 1. Researchers conducted an 

assessment of the quality of the study. Table 

2. shows that 9 articles from a randomized 

controlled trial (RCT) as evidence of the 

effect of home-based interventions on 

improving functional ability in post-stroke 

patients. 

Based on the results of the forest plot 

study, a randomized controlled trial showed 

that the home-based recovery intervention 

affected the increase in functional ability in 

post-stroke patients higher by 2.70 points 

compared to non-home-based interventions 

(SMD= 2.70; 95% CI= 1.53 to 3.87; p<0.001) 

, the results were statistically significant. 

The heterogeneity of the research data 

shows I2= 97% so that the distribution of the 

data is declared heterogeneous (random 

effect model). 

The funnel plot results show a publica-

tion bias with an overestimated effect which 

is indicated by an asymmetric distribution 

between the right and left plots. There are 

five plots on the left, two plots on the right, 

and two plots touching the vertical line. The 

plot on the left side of the graph has a 

standard error (SE) between 1 and 2. The 

plot on the right side of the graph has a 

standard error (SE) between 2 and 3. This 

indicates a publication bias in the direction 

of overestimating the true effect of home-

based recovery interventions 

(overestimate). 
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Figure 1. PRISMA flow diagram 

 

 

 
Figure 2. Map of the research area 

Articles identified through 
database search (n= 690) 

Articles included in the 
systematic review and meta-

analysis (n= 9) 
 

Filtered articles (n= 634) 

Full articles that are 
considered eligible (n= 319) 

Articles included in quanti-
tative synthesis (n= 12) 

Issued articles (n= 315) 
Not full text= 98 
No English= 31 
Not an RCT study= 186 

Full articles issued with reasons (n= 306) 
Outcome does not match = 124 
Inappropriate subject= 87 
Non-home-based intervention= 95 

Deleting duplicate data (n= 56) 

7 study in Asia 

1 study in 

Australia 

1 study in 

Eropa 
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Table 1. Assessment of study quality published by the Center for Evidence-Based Medicine (CEBM) 

 

No Questions  Saadatnia 
et al., 

(2019) 

Koc, 
(2015) 

Anderson 
et al., 

(2000) 

Vluggen 
et al., 

(2021) 

Han et 
al., 

(2020) 

Chaiyawat 
et al., 

(2009) 

Chaiyawat 
et al., 

(2012) 

Chen et 
al., 

(2017) 

Hekmatpou 
et al., (2019) 

1 Does this study address a clear 
research focus? 

1 1 1 1 1 1 1 1 1 

2 Is the Randomized Controlled Trial 
research method appropriate to answer 
the research question? 

1 1 1 1 1 1 1 1 1 

3 Are there enough subjects in the study 
to establish that the findings did not 
occur by chance? 

0 1 1 1 0 1 1 1 1 

4 Were subjects randomly allocated to 
the experimental and control groups? If 
not, could this be biased? 

1 1 1 1 1 1 1 1 1 

5 Are inclusion/exclusion criteria used? 1 1 1 1 1 0 0 1 0 
6 Were the two groups comparable at the 

start of the study? 
  1 1 1 1 1 1 1 1 1 

7 Were objective and unbiased outcome 
criteria used? 

1 1 1 1 1 1 1 1 1 

8 Are objective and validated 
measurement methods used in 
measuring the results? If not, were 
results judged by someone who did not 
know the group assignment (ie was the 
assessment blinded)? 

1 1 1 1 1 1 1 1 0 

9 Is effect size practically relevant? 0 1 0 1 1 1 1 1 1 

10 How precise is the estimate of the 
effect? Is there a confidence interval? 

0 1 1 1 1 1 1 1 0 

11 Could there be confounding factors 
that have not been taken into account? 

1 1 1 1 1 1 1 1 1 

12 Can the results be applied to your 
research? 

1 1 1 1 1 1 1 1 1 

 Total  9 12 11 12 11 11 11 12 9 

www.thejhpm.com 
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Table 2. Description of the primary studies included in the meta-analysis primary studies 
(Popula-

tion) 
(Inter-

vention) 
(Compa-

rison) 
(Outcome) 

P I C O 

Saadatnia 
et al., 
(2019) 

Iran RCT Intervention = 
20 
Control = 20  

Post-acute ischemic stroke patients 
who have just been hospitalized 

3 months telesupervised 
home-based exercise 
intensive rehabilitation 
program 

Normal 
care 

Functional ability of daily 
activities with Barthel Index 
(MRS,) 

Koc, (2015)  Turkei RCT Intervention = 
35 
Control = 37 

Patients after subacute stroke. The 
mean age of the sample is 67 years. 

12-week structured, pro-
gressive and supervisory 
home-based exercise 
program 

Normal 
care 

Functional ability of daily 
activities with the Barthel . 
Index 

Anderson 
et al., 
(2018)  

Australia RCT Intervention = 
42 
Control = 44 

Post-stroke patients who just 
finished hospitalization. The mean 
age of the intervention group was 72 
years and the control group was 71 
years 

Home-based rehabilitation 
program for 6 months 

Normal 
care 

The level of independence of 
daily functional activities 
with the Barthel Index, Mini 
Mental State Examination 

Han et al., 
(2020) 

Taiwan RCT Intervention = 
12 
Control = 14 

Patients after hemorrhagic and 
ischemic stroke. The mean age of the 
intervention group was 70.8 years 
and the control group was 65.4 years 

Home-based therapy occu-
pational rehabilitation 
rehabilitation program for 
6 weeks 

Normal 
care 

Functional ability (COPM) 
and Barthel Index-based. 
Supplementary Scales (BI-
SS) 

Vluggen et 
al., (2021)   

Belanda RCT Intervention = 
99 
Control = 91 

Post-stroke patients. The mean age of 
the intervention group was 78.9 years 
and the control group was 79 years 

6 month home-based 
sustainable integrated 
rehabilitation program 

Normal 
care 

Functional ability perceived 
quality of life (SSQoL) and 
social participation (IPA) 

Chaiyawat 
et al., 
(2009) 

Thailand RCT Intervention = 
30 
Control = 30 

Post-ischemic stroke patients who 
have just finished hospitalization. 
The mean age of the intervention 
group was 67 years and the control 
group was 66 years 

Daily home-based indivi-
dual exercise rehabilita-
tion program with physio-
therapy visits once a week 
for 3 months. 

Normal 
care 

Functional ability of daily 
activities with Barthel 
Index, disability scale with 
(MRS) and measurement of 
Quality of life with EQ-5D 

Chaiyawat 
et al., 
(2012) 

Thailand RCT Intervention = 
30 
Control = 30 

Post-ischemic stroke patients who 
have just finished hospitalization. 
The mean age of the intervention 
group was 67 years and the control 
group was 66 years 

Home-based individual 
exercise rehabilitation 
program every day with 
physiotherapy visits once 
a week for 6 months. 

Normal 
care 

Functional ability of daily 
activities with Barthel 
Index, disability scale with 
(MRS) and measurement of 
Quality of life with EQ-5D 

www.thejhpm.com 
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(Popula-
tion) 

(Inter-
vention) 

(Compa-
rison) 

(Outcome) 
P I C O 

Chen et al., 
(2017) 
 

China RCT Intervention= 
27 
Control = 27 

Post-ischemic stroke patients who 
have just finished hospitalization. 
The mean age of the intervention 
group was 66.5 years and the control 
group was 66.1 years 

Physical Exercise, ETNS 
and home-based tele-
supervision rehabilitation 
program for 24 weeks 

Normal 
care 

Functional ability activity 
with Modified Barthel 
Index, Berg Balance Scale, 
modified Rankin Scale, 

Hekmatpo
u et al., 
(2019) 

Iran RCT Intervention = 
50 
Control = 50 

Post-stroke patients who use 
caregiver 

Rehabilitation program 
with home-based 
education care 

Normal 
care 

Quality of life and 
functional ability 

 

 

 
 

Figure 3. Forest Plot Effect of home-based intervention on improving functional ability in post-stroke patients 
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Figure 3. Funnel Plot Effect of home-based intervention on improving 

functional ability in post-stroke patients 

 

DISCUSSION 

Systematic studies and meta-analyses exa-

mine the effect of home-based interventions 

on improving functional ability in post-

stroke patients. This study discusses the 

application of home-based interventions 

which are considered important because 

they can be one of the treatments that can be 

carried out in post-stroke patients to 

increase exercise intensity and maximize 

rehabilitation outcomes. 

Home-based recovery interventions 

can improve functional ability in post-stroke 

patients. This is in line with Chaiyawat et al. 

(2012) home-based recovery intervention or 

often called HBR (Home-Based Rehabilit-

tion) is the integration or continuation of 

home care measures for patients that focus 

and are oriented towards patient recovery. 

In a study conducted by Chaiyawat et 

al., (2012) reported home-based rehabilita-

tion resulted in greater benefits and levels of 

functional independence, ability to, and a 

higher quality of life than usual care. This 

study involved 60 randomly selected post-

ischemic stroke patients. The mean value 

was 97.2 with a standard deviation of 2.8 in 

the experimental group and in the control 

group the mean was 76.4 with a standard 

deviation of 9.4. 

An article from Pallesen et al., (2019) 

stated that home rehabilitation is at least as 

effective as an outpatient rehabilitation 

program in hospital rehabilitation, in terms 

of functional recovery and quality of life in 

post-stroke patients. A study by Dodakian et 

al., (2017) evaluating the efficacy of home-

based telerehabilitation for stroke survivors 

showed that the home-based system was 

effective in providing recovery, education, 

and secondary stroke prevention to 

participants. 

Home-based recovery interventions 

can have a positive effect on improving the 

functional abilities of post-stroke patients 

which are closely related to the five compo-

nents of the home-based recovery intervent-

ion, namely, home aid and modification, 

home care, and home nursing. and family 

help), social support (social support) and 
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home-based primary care programs from 

medical groups such as doctors, nurses, 

physiotherapy, multidisciplinary occupatio-

nal therapy (home-based primary care) 

(Rezaei et al., 2019). 

Modification of adjustment to home 

conditions is very important to support the 

recovery process of post-stroke patients, 

especially in terms of increasing their func-

tional abilities. Modifications can greatly 

help post-stroke patients in the exercise 

process and make it easier for patients to 

carry out daily activities. Biering-Sorensen 

et al., (2009) explained that modifications 

can be in the form of adjusting seats, beds, 

handles in the bathroom to the use of 

modifications to kitchen utensils. With 

adjustments to these home appliances, it 

will greatly assist patients in practicing and 

improving functional abilities. 

Family support is likened to a process 

that occurs throughout life with different 

characteristics and types at each stage of life. 

There are four kinds of family support, 

namely instrumental support, appreciation 

support, emotional support and informatio-

nal support. In instrumental support, the 

family acts as a source of practical help and 

facilities during the treatment period. This 

study emphasizes that the family here acts 

as an intermediary between stroke sufferers 

and health services, for example dropping 

and picking up patients for therapy, being a 

source of financial care or providing health 

funds because stroke sufferers cannot work. 

Apart from that, another thing that families 

can do is to help sufferers if they have diffi-

culty in doing something. This support is 

most effective when it is appreciated by the 

sufferer and can reduce depression. 

Support in which the family expresses 

appreciation and positive assessment of the 

sufferer. Support for this award is rarely 

done because it is not used to express. This 

support serves to encourage the sufferer, so 

that they are more enthusiastic in carrying 

out rehabilitation. This support also means 

providing motivation. With the motivation, 

the patient will be more active in practicing 

and the desire to recover will appear 

(Lingga, 2013). So that family and social 

support is very influential on the optimal 

process of home-based recovery 

interventions being carried out by post-

stroke patients, both from the spirit, 

motivation and intensity of the exercise 

program carried out. 

Scientifically, the recovery of post-

stroke patients is closely related to the 

theory of neuroplasticity and motor 

learning. Kandel et al., (2000), in Raine et 

al., (2019), describe plasticity as a potential 

that bodes well for each of us as individuals. 

It is the ability of the central nervous system 

(CNS) to be manipulated and restructured 

by a programmed recovery intervention 

process which is the key to successful 

rehabilitation. 

Motor learning (motor learning) refers 

to permanent changes in an individual's 

motor performance as a result of practices or 

recovery interventions performed (Wishart 

et al., 2000; Lehto et al., 2001; in Raine et 

al., 2019). Motor learning principles help 

identify how we can best manipulate 

individuals, tasks and the environment to 

effect long-term neuroplastic changes to 

improve motor performance in individuals. 

There are a number of stages required 

in learning a new skill. This stage is des-

cribed as a development from a cognitive 

level to an automatic level characterized by 

increasingly refined performance and shows 

a continuous learning process (Wishart et 

al., 2000; Haslband and Lange, 2006; in 

Raine et al., 2019). This process indicates 

the development of cortical representations 

for the learning of new skills. Motor learning 
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theory requires active participation, prac-

tice, and meaningful goals (Schimdt, 1991; 

Winstein et al., 1997; in Raine et al., 2019) 

Home-based recovery interventions 

for post-stroke patients programmed by 

medical and paramedical professionals in 

synergy with the patient's family and 

environment have a very supportive role for 

optimal brain plasticity and the concept of 

motor learning in improving the functional 

abilities of post-stroke patients. 

Other things that affect the success of 

home-based interventions are knowledge 

and education of families and patients, 

attitudes and family support as well as 

facilities and the active role of health 

services provided. Family knowledge is 

influenced by family education where the 

higher a person's education level, the higher 

the knowledge about something, as well as 

family knowledge about stroke and the 

recovery process. Good knowledge will 

certainly affect the attitude of the family. 

Therefore, if the family has good knowledge 

then the attitude shown by the family is a 

positive attitude. This means that if the 

family's knowledge is good, they will have a 

supportive attitude and play an active role in 

this home-based recovery intervention. 

Decisions made by family members and 

support for participating in rehabilitation 

programs will also affect the speed of post-

stroke patients to achieve independence 

(Karunia, 2016). This is in line with research 

conducted by Rinajumita (2011), which 

states that there is a significant relationship 

between family support and independence 

in activities of daily living.. 
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