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A B S T R A C T   

Background: Some cognitive functions can be affected by a stroke as it causes sensory, perceptual, and visual 
deficits, contributing to a loss of body awareness and changes in one’s body image and leading to a decrease in 
the quality of life (QoL). This systematic review aims to identify and systematize scientific evidence of body- 
oriented intervention (BOI) effects in adult and elderly patients after a stroke on cognitive function, body 
awareness, and QoL. 
Methods: The research was carried out in: Pubmed, Science Direct, Cochrane, Web of Science, Psycinfo, Scopus, 
Portal Regional da BVS, and PEDro. To assess the methodological quality of the studies, the PEDro scale was 
used, and best evidence synthesis (BES) was performed on the data. 
Results: The study included 11 high-quality randomized controlled trials involving 590 participants. The trials 
investigated BOIs’ effects, focusing on creative arts and mind–body and evaluating cognitive functions, body 
awareness, and QoL. BOIs were evidenced to induce positive effects, limited to strong ones, on several cognitive 
outcomes and QoL indicators, with more benefits than, or similar amounts of benefits to, other therapies. 
Conclusions: BOIs have been shown to be a valid therapy in stroke recovery as there is limited to strong evidence 
that they improve several cognitive functions and QoL, with similar benefits to or more benefits than other 
therapies. In the future, it is important to study the outcomes that were not explored by the included studies or 
that have hardly been investigated, such as those related to body awareness.   

1. Introduction 

Strokes can cause damage to neurological functions, leading to 
changes in motor, sensory, perceptual, behavioural, and cognitive 
functions. The location and extent of the lesion determine the patient’s 
clinical condition and respective losses (Martins 2006; Ojaghihaghighi 
et al., 2017). The changes induced by a stroke have an impact on in-
dividuals’ daily life and on their relationship with the external world 
(Paula et al., 2008), mostly because these changes are often associated 
with compromised skills, such as attention, executive functions, per-
ceptual–motor skills, memory, and language (Cumming et al., 2013; 
APA 2014). In turn, these are fundamental skills structuring individuals 
as they provide awareness of body limits, the position occupied by their 
limbs in space, and how the connection between them and their body is 

made (Van Stralen et al., 2011). Hence, a stroke frequently results in 
body awareness losses and a change in self-perceived body image (Shiv 
et al., 2005). Given this situation, it is no wonder that strokes exert a 
strong impact on patients’ quality of life (QoL) as well as on their 
functional and social capacity (Bays 2001). 

The term body-oriented interventions (BOI) was introduced by 
Probst et al. (1995) as a therapeutic method that focuses on the body and 
its promotion. In this context, the body occupies a central role, being not 
only an instrument of communication and exploration but also the target 
and central part of the intervention, with which bodily and emotional 
experiences are biologically and experientially associated (Rodrigues 
et al., 2022). Thus, the focus of BOIs is the body and its emotional and 
perceptual experiences, which are achieved through the therapeutic 
change in body awareness as a result of the induced adaptations in the 
motor, sensorial, perceptual, emotional, and cognitive dimensions 
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(Röhricht 2009; Röhricht et al., 2014). 
Currently, BOIs are a relevant topic as scientific evidence has high-

lighted them as a useful therapeutic process (Younge et al., 2015), which 
is relatively easy to apply and involves low monetary and human 
resource costs (Zou et al., 2018). BOIs include a set of methodologies and 
practices, such as embodiment, creative arts, mind–body, body psy-
chotherapy, and psychomotricity (Cozzolino et al., 2022; Probst et al., 
2010; Stuckey and Nobel 2010; Isabelinha et al., 2022). These meth-
odologies and practices are considered to be effective in post-stroke 
rehabilitation, particularly regarding cognitive functions, body aware-
ness, and QoL. 

Only a few systematic reviews targeting BOIs and stroke were found, 
and they addressed just some of the outcomes under investigation in this 
review, such as the studies focused on achieving i) mind-body in-
terventions (Love et al., 2019; Zou et al. 2018, 2019) and ii) creative art 
interventions (Lo et al., 2019). However, these studies differ from the 
present review as they addressed the BOIs individually, while this re-
view intended to compare the scientific evidence on the effects of BOIs 
with other therapies simultaneously. Besides, the aforementioned re-
views only addressed single outcomes, particularly QoL. Thus, the aim of 
this systematic review was to identify and systematize the scientific 
evidence on the effects of BOIs in adult and elderly stroke patients on 
cognitive functions, body awareness, and QoL. 

2. Methods 

The systematic review was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines (Moher et al., 2009). The study protocol was 
registered with the International Prospective Register of Systematic 
Reviews (PROSPERO), with the ID CRD42021224396. 

2.1. Eligibility criteria 

The present study involved studies published from 2000 to 2021 in 
Portuguese, English, Spanish, and French. The following inclusion 
criteria were used for the review: studies must (1) include a sample 
composed of stroke patients aged ≥18 years; (2) include a BOI experi-
mental study group; (3) assess at least (i) one cognitive outcome, namely 
cognitive function, complex attention, executive functions, learning and 
memory, perceptual–motor skill, and social cognition, (ii) one of the two 
following psychomotor outcomes: body consciousness and body image, 
or (iii) one QoL outcome; and (4) be published in journals that have been 
peer reviewed, designed to be a randomized controlled trial (RCT), 
quasi-experimental, or experimental study, including a control group 
and one or more experimental groups, but they must not be pilot or 
preliminary studies. 

2.2. Search strategy 

A systematic search was conducted on June 30, 2021, in the 
following electronic databases: Pubmed, Science Direct, Cochrane, Web 

of Science, PsycInfo, Scopus, Portal Regional da BVS, and PEDro. The 
search terms included both natural language and controlled vocabulary. 
The terms were separated with the Boolean operator OR within each 
concept (population, cognitive, body awareness outcomes, QoL, and BOI 
terms) and with the Boolean operator AND between the concepts. The 
search terms were: 

‘’Stroke’’ 
AND 
‘’Adults’’ OR ‘’Elderly’’ OR ‘’Older people’’ OR ‘’Older adult’’ OR 

‘’Elders’’ 
AND 
‘’Cognitive function’’ OR ‘’Cognition’’ OR ‘’Executive function’’ OR 

‘’Planning’’ OR ‘’Problem solving’’ OR ‘’Attention’’ OR ‘’Processing 
speed’’ OR ‘’Memory’’ OR ‘’Perceptual Motor Skills’’ OR ‘’Visuospatial 
ability’’ OR ‘’Social cognition’’ 

AND 
‘’Body awareness’’ OR ‘’Body scheme’’ OR ‘’Body image’’ OR ‘’Body 

satisfaction’’ OR ‘’Self-concept’’ OR ‘’self-esteem’’ 
AND 
‘’Quality of life’’ 
AND 
‘’Body-oriented therapy’’ OR ‘’Psychomotor therapy’’ OR 

‘’Embodiment’’ OR ‘’Body awareness therapies’’ OR ‘’Embodied thera-
pies’’ OR ‘’Mental practice’’ OR ‘’Focusing’’ OR ‘’Dance’’ OR ‘’Move-
ment therapy’’ OR ‘’Music therapy’’ OR ‘’Drama therapy’’ OR ‘’Art 
therapy’’ OR ‘’Mind-body therapies’’ OR ‘’Tai-chi’’ OR ‘’Qigong’’ OR 
‘’Baduanjin’’ OR ‘’Yoga’’ OR ‘’Pilates’’ OR ‘’Mindfulness’’ OR ‘’Medi-
tation’’ OR ‘’Relaxation therapy’’ OR ‘’Body psychotherapy’’. No 
further restrictions were placed on the searches. 

2.3. Study selection and quality assessment 

Regarding the study selection, all duplicate studies were excluded. 
After reading the title and abstract, all the studies that did not meet the 
selection criteria were also excluded. Each eligible study was analysed 
independently by two reviewers, and a third reviewer was consulted 
whenever there was no agreement between them (Cruz-Ferreira et al., 
2011). This process with three reviewers served to mitigate the risk of 
bias. 

The methodological quality of the studies was also gauged to reduce 
the risk of bias. It was assessed using the Physiotherapy Evidence 
Database (PEDro) scale, which is considered an important, adequate, 
and reliable tool for evaluating the methodological quality of experi-
mental and quasi-experimental studies in this area (Maher et al., 2003; 
Olivo et al., 2008). The PEDro scale divides its criteria into three groups, 
namely external evaluation, internal evaluation, and statistical analysis 
(Olivo et al., 2008; Verhagen et al., 2001). It contains 11 items, the first 
of which is not rated on this scale, so they are rated from 0 to 10. Since 
this scale does not have a cut-off value, a study was considered to be low 
quality when it had a score below 5 and high quality when it had a score 
equal to or greater than 5 (Cruz-Ferreira et al., 2011; Boyles et al., 2011; 
Neuls et al., 2011; Paci et al., 2009). 

2.4. Data extraction and synthesis of results 

The included studies were analysed by two reviewers independently, 
and the following information was extracted: author(s), publication 
date, sample, study design, intervention characteristics, outcomes, in-
struments, and results. A third reviewer was consulted whenever there 
was no agreement between the first two. The effects of interventions 
were studied by assessing the differences in the intervention group over 
time and comparing the pre- and post-intervention outcomes. The ef-
fects of BOIs were also investigated by evaluating the interaction of time 
and group, comparing the differences in pre- and post-intervention 
outcomes between the intervention and the control group. Previous 
research had been carried out to determine which domains to 

Non-standard abbreviations and acronyms 

BOI Body-oriented intervention 
BVS Biblioteca Virtual em Saúde 
BES Best Evidence Synthesis 
PEDro Physiotherapy Evidence Database 
RCT Randomized Controlled Trial 
QoL Quality of Life 
EG Experimental group 
CG Control group  
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investigate for this systematic review as well as which variables and sub- 
variables to include. The cognitive domain included the following var-
iables and sub-variables: cognitive function (total value); complex 
attention (sustained attention, selective attention, divided attention, 
and processing speed); executive functions (total value, planning, deci-
sion making, working memory, response to feedback/error correction, 
and mental flexibility); learning and memory (immediate memory, 
recent memory, long-term memory, and implicit learning); language 
(total value, expressive language, and receptive language); perceptual 
motor skills (visual perception, visuoconstructive skill, perceptomotor 
skill, praxis, and gnosis); and social cognition (recognition of emotions 
and theory of mind). Body awareness, including body consciousness and 
body image, constituted the psychomotor domain. Finally, the QoL 
domain included the indicators total value, general health, cognition, 
memory, personal care, physical domain, physical function, mobility, 
limitation in functions related to physical problems, higher motor 
function, work, vision, language, communication, thinking, personality, 
mood states, limitations in functions related to emotional problems, 
emotion, mental health, energy, vitality, family and social function, 
family function, social function, pain, swallowing, and post-stroke 

recovery. 
The best evidence synthesis (BES) (Slavin 1995) method was used to 

measure the strength of scientific evidence and reduce the risk of bias. 
According to Tulder et al. (2003), this method involves classification 
into strong evidence, when there are two or more high-quality studies; 
moderate evidence, when there is at least one study of high quality and 
at least one other study of lower quality; limited evidence, when there is 
more than one study of high quality or one or more studies of low 
methodological quality; conflicting evidence, when studies have pre-
sented different and contradictory results; or no evidence, when out-
comes have not been discussed in any study (Tulder et al., 2003). This 
classification is based on the number of studies used and on the con-
sistency of the evidence of the studies’ scientific and methodological 
quality (Trinh 2009). 

3. Results 

The search obtained a total of 2067 studies (Fig. 1). As they did not 
meet the selection criteria, 1855 studies were excluded. All those that 
were duplicated (n = 132) were also excluded, resulting in a total of 80 

Fig. 1. Flow diagram summarizing the search strategy.  
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studies. Of these studies, 28 had potential, but only 11 met the inclusion 
criteria. 

3.1. Quantitative study characteristics 

The year of publication of the studies ranged between 2005 and 
2021. The included studies belonged to countries such as China (n = 2), 
Finland (n = 1), Japan (n = 1), Australia (n = 1), Sweden (n = 1), 
Thailand (n = 1), Sweden and Australia (n = 1), Spain (n = 1), Canada 
(n = 1), and South Korea (n = 1). All the studies were randomized 
controlled trials, and only the information related to pre- and post- 
intervention assessments was analysed. Regarding the participants, in 
all the studies, their ages ranged from 18 to 79 years. The study with the 
smallest sample had 22 participants, and the study with the largest 
sample involved 123 participants. 

The included studies used BOIs based on creative arts and mind–-
body, comparing these types of interventions with other therapies. The 
duration of the interventions varied between 3 weeks and 24 weeks. 
However, the most common durations were 4 weeks and 12 weeks. 

Creative arts interventions had an average of 27.7 participants, a 
weekly average frequency of 3.08 times a week, and an average duration 
of 63.3 min per session. In turn, mind–body interventions had an 
average of 16.4 participants, an average frequency of three sessions per 
week, and an average duration of 76 min per session. BOIs were 
compared not only with conventional therapy but also with other 
therapies, such as walking, symptom management, neurodevelopmental 
treatment, motor imagery, and hippotherapy. Outcomes for cognitive 
functions, body awareness, and QoL were measured at the baseline and 
post-intervention. 

3.2. Quantitative study findings 

3.2.1. Cognitive function 
Regarding the effects of BOIs as shown in Table 1, on the total value 

of cognitive function, two studies showed improvements and one study 
reported no significant differences. For the complex attention variable, 
two studies revealed improvements in sustained attention; concerning 
selective attention, one study demonstrated improvements and another 
study did not show significant differences. Regarding the processing 
speed sub-variable, one study observed contradictory results in its 
groups, while another study found no significant differences. However, 
also for this sub-variable, one study reported contradictory results using 
two different assessments. 

For the effect of BOIs on executive function variables, two studies 
identified improvements in their total value. Regarding the working 
memory sub-variable, two studies considered there to have been im-
provements, and another two studies showed no significant differences. 
Concerning the mental flexibility sub-variable, one study identified 
contradictory results in its groups, while another study found no sig-
nificant differences. 

Regarding the effects of BOIs on the learning and memory variable, 
there were improvements in immediate memory, long-term memory, 
and implicit learning in one study each. For the sub-variable recent 
memory, two studies showed improvements and one study did not find 
significant differences. 

In relation to the total value of language, improvements were shown 
in one study. Conversely, for the perceptual–motor variable, visual 
perception indicated no significant differences, unlike visuoconstructive 
skill, in which improvements were observed in one study. 

Regarding the effects of BOIs compared with other therapies in the 
total value of the cognitive function, there were more effects in two 
studies. However, there were no differences between therapies in three 
other studies. 

Concerning complex attention, two studies did not register signifi-
cant differences between therapies in sustained care. In contrast, for 
selective attention, one study considered that there were more effects in 

one intervention, while another reported that there were no differences 
between therapies. Regarding the effect of BOIs on processing speed 
compared with other therapies, there were no differences between 
therapies. Still, for this sub-variable, one study reported contradictory 
results across two different assessments. 

In relation to executive functions, specifically their total value, one 
study indicated that there were no significant differences between 
therapies, while another reported that more effects were obtained with 
BOIs. For the mental flexibility sub-variable, no differences were 
recorded between therapies in two different studies. Meanwhile, for the 
working memory sub-variable, one study observed more effects from 
BOIs, while three other studies found no differences between therapies. 

Regarding the variable of learning and memory, one study reported 
more effects from BOIs on immediate memory and long-term memory. 
For the recent memory sub-variable, there were contradictory results in 
two different studies, and implicit learning showed no differences be-
tween therapies in one study. 

For the language variable and its total value, there were no differ-
ences between the therapies in one study. As for the perceptual–motor 
variable, there were no differences between the therapies in terms of 
visual perception and visuoconstructive skill. 

3.2.2. Body awareness 
The analysed studies showed that BOIs did not register significant 

differences in the body image outcome as well as when comparing BOIs 
with other therapies, as shown in Table 1. The body consciousness 
outcome it was not explored by any of the included studies. 

3.2.3. Quality of life 
The positive effects of BOIs on QoL were observed in its total value 

indicator, in the memory indicator, in the physical domain indicator, in 
the physical function indicator, and in the swallowing indicator. On the 
contrary, there were no significant differences in QoL in the general 
health indicator, in the cognition indicator, in the mobility indicator, in 
the indicator of limitation in functions related to physical problems, and 
in the indicator of superior motor function. There were also no signifi-
cant differences in the visual indicator, the communication indicator, 
and the mood states indicator. There were still no significant differences 
in the indicators of limitations in the functions related to emotional, 
emotional, mental health, and energy problems as well as in the in-
dicators of vitality, family and social function, family function, pain, or 
post-stroke recovery. Still concerning the QoL, the results for the work 
indicator and the personal care indicator are contradictory. Two studies 
showed improvements and one reported no significant differences. 
There were also indicators in which improvements were verified in one 
study. However, two studies revealed no significant differences. This 
situation can be observed in the indicators of work, language, thinking, 
and personality. In the social function indicator, one study registered 
contradictory results through two different assessments. However, there 
were no differences in two studies (see Table 1). 

Regarding the effects of BOIs compared with other therapies in the 
QoL domain, more specifically the total value, one study did not observe 
differences between therapies, while another study detected more ef-
fects when using a BOI intervention. There were no differences in the 
effects between therapies in the general health indicator, unlike the total 
value of the independence indicator, which showed more effects be-
tween therapies. For the personal care indicator, two studies did not find 
differences between the therapies, while one study showed more effects 
on the benefits of BOIs. For the physical function indicator and the 
mobility indicator, no differences were found between the therapies. 
Furthermore, in the domain of QoL, no differences were obtained in the 
indicators of limitations in the functions related to physical problems, 
superior motor function, work, personality, and vision. One study found 
more effects with BOIs for the language and thinking indicators but no 
differences in two other studies for the same indicators. Regarding the 
mood state indicator, two studies did not observe differences between 
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Table 1 
Description and characteristics of the scientific studies.  

Authors/year Type/Study 
design 

Participants Intervention Domain/Variable: 
Sub-variable (Instrument) 

Results of the effects of BOI Results for comparing the 
effects of BOI with other 
therapies 

Tang et al. 
(2005) 

RCT 
Pre; 
Post. 

Stroke 
patients; n =
47 
Ages: 29–78. 
Study 
groups: 
EG: n = 25; 
Average age: 
56.84 ±
11.03 years 
CG: n = 22; 
Average age: 
54.86 ±
13.40 years 

GE: Problem-oriented 
group willed movement 
- POWM 
GC: 
Neurodevelopmental 
treatment - NDT 
Duration: 8 weeks 
Frequency: 
5/6x per week, 50′ 

Cognition/Cognitive 
function: (Mini Mental State 
Examination, MMSE) 

– (a) – Cognition: 
No significant differences 
between EG and CG on 
cognitive function effects. 

Särkämö et al. 
(2008) 

RCT 
Pre (1-week 
post-stroke); 
Intermediate 
(3 months post 
stroke); 
Post (6 months 
post stroke) 

Stroke 
patients; n =
60 
Ages: 18–75. 
Study 
groups: 
EG1: n = 19 
Average ages: 
56.1 ± 9.6 
years 
EG2: n = 19 
Average ages: 
59.3 ± 8.3 
years 
CG: n = 17 
Average ages: 
61.5 ± 8.0 
years 

EG1: Conventional 
Therapy Group + Music 
Therapy 
EG2: Conventional 
Therapy Group +
Language 
CG: Conventional 
Therapy Group 
Duration: 
1 month 
Frequency: (1x60ˊ min) 

Cognition/Complex 
attention: 
Sustained attention: (Simple 
reaction time subtests) 
Selective attention: (Stroop 
subtests) 
Executive functions: 
(Frontal Assessment Battery, 
FAB) 
Working memory: (Digit 
span subtest from the 
Wechsler Memory Scale — 
Revised, WMS-R) 
Learning and memory: 
Recent memory: (Verbal 
memory: (Rivermead 
Behavioural Memory Test, 
RBMT) 
Language: (Boston 
Diagnostic Aphasia 
Examination, BDAE); (the 
verbal fluency and naming 
subtests from the CERAD 
battery; shortened version of 
the Token Test) 
Perceptomotor skill: 
Visuospatial skill: (Clock 
task); (Benton Visual 
Retention Test, BVRT); 
(subtest B from the Balloons 
Test) 
QoL/Self-care indicator: 
Mobility indicator: 
Top motor function 
indicator: 
Work indicator: 
Vision indicator: 
Language indicator: 
Thought indicator: 
Personality indicator: 
Mood status indicator: 
Strength indicator: 
Indicator of family and 
social function: (Stroke and 
Aphasia Quality Of Life 
Scale-39, SAQOL-39) 

EG1, EG2 and CG: 
Cognition:   

- Improved sustained 
attention, selective 
attention, executive 
functions, language, recent 
memory, working memory, 
visuospatial skill. 

QoL:   

- There were no significant 
improvements in personal 
care, mobility, superior 
motor function, work, 
vision, language, thinking, 
personality, mood states, 
energy, family and social 
function. 

Cognition: 
EG1 has more effects on 
selective attention and 
recent memory compared 
to EG2 and CG. 
There are no significant 
differences between the 
effects of EG1, EG2 and 
CG on sustained care, 
executive functions, 
language, recent memory, 
working memory, 
visuospatial skill. 
QoL: 
There are no significant 
differences between the 
effects of EG1, EG2 and CG 
on personal care, mobility, 
superior motor function, 
work, vision, language, 
thinking, personality, 
mood states, energy, 
family and social function. 

Wang, et al. 
(2010) 

RCT 
Pre; 
Post. 

Stroke 
patients; n =
34 
Ages: ≥50 
years. 
Study 
groups: 
EG: n = 17 
CG: n = 17 

EG: Tai-Chi Group 
CG: Control Group 
(rehabilitation) 
Duration: 
Tai-Chi: 12 weeks 
Rehabilitation: 12 weeks 
Frequency: 
Tai-Chi: 1x/week, 50′ 
Rehabilitation: 1x/ 
week, 80′ 

QoL/Indicator of somatic 
symptoms: 
Indicator of anxiety and 
insomnia: 
Indicator of social 
dysfunction: 
Severe depression indicator: 
(General Health 
Questionnaire, GHQ) 

– (a) – QoL: 
EG has more effects on 
anxiety and insomnia and 
severe depression 
compared to CG. 
There are no significant 
differences between the 
effects of EG and CG on 
somatic symptoms and 
social dysfunction. 

(continued on next page) 
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Table 1 (continued ) 

Authors/year Type/Study 
design 

Participants Intervention Domain/Variable: 
Sub-variable (Instrument) 

Results of the effects of BOI Results for comparing the 
effects of BOI with other 
therapies 

Immink et al. 
(2014) 

RCT 
Pre; 
Post; 

Stroke 
patients; n =
22 
Ages: ≥18 
years. 
Study 
groups: 
EG: n = 11 
Average ages: 
56.1 ± 13.6 
years 
CG: n = 11 
Average ages: 
63.2 ± 17.4 
years 

EG: Yoga 
CG: Control Group 
Duration: 
Ten weeks. 
Frequency: 
Group classes: 1x/week, 
90’ + home solo training 
6x/week, 40ˊ 

QoL/Physical domain 
indicator: 
Communication indicator: 
Emotion indicator: 
Memory indicator: 
Social function indicator: 
Post-stroke recovery 
indicator: (The Stroke Scale, 
SIS) 

EG: 
QoL:   

- Improved physical domain, 
memory domain and post- 
stroke recovery.  

- There were no significant 
differences in 
communication, emotion 
and social participation. 

CG: 
QoL:   

- There are no significant 
differences in the domain of 
memory, communication, 
emotion and participation 
and recovery after stroke 

– (b) – 

Johansson et al. 
(2015) 

RCT 
Pre; 
Post. 

Stroke 
patients; n =
34 
Ages: 18-65 
Study 
groups: 
EG1: n = 12 
Average ages: 
48.0 ± 9.4 
years 
EG2: n = 13 
Average ages: 
46.3 ± 11.5 
years 
CG: n = 9 
Average ages: 
51.2 ± 10.6 
years 

EG1: Face-to-face MBSR 
Group 
EG2: MBSR Internet 
Group 
CG: Control Group 
(Walk) 
Duration: 
8 weeks 
Frequency: 8x/week, 
150′ 
GE1: 1x150ˊmin/7h 
GE2: 1x150ˊmin/7h 
GC: 1x90ˊmin 

Cognition/Attention: 
Sustained attention: 
(Attentional Blink Task) 
Processing speed: (Digit 
Symbol-Coding subtest from 
Wechsler Adult Intelligence 
Scale III, WAIS-III) 
Body awareness: 
Body Image: (Self- 
Compassion Scale, SCS) 

EG1: 
Cognition:  
- Improved sustained 

attention.  
- There were no significant 

differences in the processing 
speed. 

Body awareness:  
- There were no significant 

differences in body image. 
EG2: 
Cognition:  
- Improved sustained 

attention and processing 
speed. 

Body awareness:  
- There were no significant 

differences in body image. 
CG: 
Cognition:  
- Improved the processing 

speed.  
- There were no significant 

differences in sustained 
attention. 

Body awareness:  
- There were no significant 

differences in body image. 

Cognition: 
There are no significant 
differences between the 
effects of EG1 and EG2 
and CG on sustained 
attention and processing 
speed. 
Body awareness: 
There are no significant 
differences between the 
effects of EG1 and EG2 
and CG on body image. 

Kongkasuwan 
et al. (2016) 

RCT 
Pre; 
Post. 

Stroke 
patients; n =
118 
Ages: ≥50 
years. 
Study 
groups: 
EG: n = 59 
Average age: 
67.1 ± 9.2 
years 
CG: n = 59; 
Average age: 
65.5 ± 9.9 
years 

EG: Conventional 
physical therapy +
creative art therapy 
CG: Conventional 
physical therapy. 
Duration: 
Four weeks. 
Frequency: 2x/week, 
90′-120′ 
EG: + 2x/week, 4 
weeks, 8 creative art 
sessions. 

Cognition/Cognitive 
function: (The Abbreviated 
Mental Test) 
QoL/Indicator of the total 
QoL value: (Thai QoL 
questionnaire) 
Indicator of the total value 
of independence: (Barthel 
Index) 

– (a) – Cognition: 
There are no significant 
differences between the 
effects of EG and CG on 
cognitive function. 
QoL: 
EG has more effects on the 
total value of QoL and the 
total value of 
independence compared 
to the CG. 

Bunketorp-Käll 
et al. (2017) 

RCT 
Pre; 
Post; 
Follow-up (3 
and 6 months). 

Stroke 
patients; N =
123 
Ages: 50-75 
Study 
groups: 
EG1: n = 40 
Average ages: 
62.7 ± 6.7 
years. 
EG2: n = 41 
Average ages: 
62.6 ± 6.5 

EG1: Rhythm group and 
music 
EG2: Hippotherapy 
Group 
CG: Control group with 
rhythm and music (after 
1 year) 
Duration: 12 weeks 
Frequency: 
EG1: 2x week, 90′ 
EG2: 2x week, 240′ 

Cognition/Cognitive 
function: (Barrow 
Neurological Institute Screen 
for Higher Cerebral 
Functions, BNIS) 
Executive functions: 
Working memory: (Letter- 
Number Sequencing, LNS) 

EG1: 
Cognition:   

- Improved working memory.  
- There were no significant 

differences in cognitive 
function. 

EG2 and CG: 
Cognition:   

- There were no significant 
differences in cognitive 

Cognition: 
EG1 has more effects on 
working memory 
compared to EG2 and CG. 
There are no significant 
differences between the 
effects of EG1 and EG2 
and CG on cognitive 
function. 

(continued on next page) 
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Table 1 (continued ) 

Authors/year Type/Study 
design 

Participants Intervention Domain/Variable: 
Sub-variable (Instrument) 

Results of the effects of BOI Results for comparing the 
effects of BOI with other 
therapies 

years. 
CG: n = 41 
Average ages: 
63.7 ± 6.7 
years. 

function and working 
memory. 

Grau-Sánchez 
et al. (2018) 

RCT 
Pre; 
Post; 
Follow-up (3 
months). 

Stroke 
patients; n =
40 
Ages: ≥18 
years. 
Study 
groups: 
EG: n = 19 
Average ages: 
60.1 years 
CG: n = 20 
Average ages: 
62.5 years 

EG: Musical Therapy 
Group 
CG: Conventional 
Therapy Group 
Duration: 
4 weeks 
Frequency: 5x/week, 
20 sessions, 30′ 

Cognition/Attention: 
Selective attention: (Stroop 
task) 
Executive functions: 
Working Memory: (Digit 
span subtest from Wechsler 
Adult Intelligence Scale III, 
WAIS-III) 
Mental Flexibility: (Trail 
Making Test, TMT-A) 
Learning and memory: 
Recent memory: (Verbal 
memory: 
Rivermead behavioral 
memory test Rey auditory 
verbal learning test, RAVLT) 
Implicit learning: (Rey 
auditory verbal learning test, 
RAVLT) 
QoL/Total value indicator: 
Strength indicator: 
Family function indicator: 
Language indicator: 
Mobility indicator: 
Mood status indicator: 
Personality indicator: 
Self-care indicator: 
Social function indicator: 
Thought indicator: 
Top motor function 
indicator: 
Vision indicator: 
Indicator of work and 
productivity: (Stroke- 
Specific Quality of Life 
questionnaire, SS-QOL) 
Physical function indicator: 
Indicator of limitation in 
functions related to physical 
problems: 
Pain indicator: 
General health indicator: 
Vitality indicator: 
Indicator of social 
functions: 
Indicator of limitations in 
functions related to 
emotional problems: 
Mental health indicator: 
(Health survey 
questionnaire, SF-36) 

EG: 
Cognition:   

- It’s improved learning.  
- There were no significant 

differences in selective 
attention, working memory, 
mental flexibility, and 
recent memory. 

QoL:   

- Improved the total score of 
QoL, language, self-care and 
productivity and work, 
physical function and social 
functions evaluated by (SF- 
36).  

- There were no significant 
differences in energy, family 
functions, mobility, mood 
states, personality, social 
function (SS-QOL), thinking, 
superior motor function, 
vision, functions related to 
physical problems, pain, 
general health, vitality, 
limitations related to 
emotional problems and 
mental health. 

Gc: 
Cognition:   

- There were no significant 
differences in working 
memory and mental 
flexibility, selective 
attention, recent memory 
and learning. 

QoL:   

- It’s improved self-care.  
- There were no significant 

differences in total score, 
energy, family functions, 
language, mobility, mood, 
personality, social functions 
(SS-QOL), thinking, superior 
motor function, vision, work 
and productivity, physical 
function, functions related 
to physical problems, pain, 
general health, vitality, 
social functions (SF-36), 
limitations relating to 
emotional problems and 
mental health. 

Cognition: 
There are no significant 
differences between the 
effects of EG and CG on 
selective attention, 
processing speed, working 
memory, mental 
flexibility, immediate and 
recent memory and 
learning. 
QoL: 
EG has more effects on 
language compared to CG. 
There are no differences 
significant effects of EG 
and CG on the total value 
of QoL, energy, family 
function, language, 
mobility, mood states, 
personality, self-care, 
social function (SS-QOL), 
thinking, superior motor 
function, vision, work and 
productivity, physical 
function, functions related 
to physical problems, in 
pain, general health, 
vitality, social functions 
(SF-36), limitations 
related to emotional 
problems and mental 
health. 

Zheng et al. 
(2020) 

RCT 
Pre; 
Intermediate 
(8 and 16 
weeks); 
Post (24 
weeks); 
Follow-up (28 
weeks) 

Stroke 
patients; n =
48 
Ages: 45–75 
years. 
Study 
groups: 
EG: n = 24 
Average age: 
61.63 ± 9.21 
years 
CG: n = 24; 
Average age: 

EG: Baduanjin 
CG: Conventional 
therapy 
Duration: 
24 weeks 
Frequency: 3x/week, 
40′ 

Cognition/Cognitive 
function: (Montreal 
Cognitive Assessment, 
MoCA); 
Attention: 
Processing speed: (Digit 
Symbol Coding, DSC, subtest 
from the Wechsler Memory 
Scale — Revised (WMS-R); 
(Test of Attention 
Performance, TAP, V.2.3) 
Executive functions: 
Trail Making Test, TMT - B) 

EG: 
Cognition:   

- Improved cognitive 
function, processing speed 
(TAP), executive functions, 
immediate memory, recent 
memory and long-term 
memory.  

- There were no significant 
differences in reaction time 
velocity (CSD) and 
visuospatial skill. 

Cognition: 
Ge has more effects on 
cognitive function, 
processing speed (TAP), 
executive functions, 
immediate memory, 
recent memory and long- 
term memory than CG. 
There are no significant 
differences between the 
effects of EG and CG on 
processing speed (CSD). 

(continued on next page) 
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therapies. In addition, in these studies, the indicators of limitations in 
the functions related to emotional problems and the mental health in-
dicator showed no differences. Continuing in the domain of QoL, there 
were more effects between therapies benefiting BOIs according to one 
study on the indicator of anxiety and insomnia and on the indicator of 
severe depression. The indicators energy, vitality, family and social 
function, family function, and social function did not register differences 
between therapies. In addition, the indicators of social dysfunction, 
somatic symptoms, and pain showed no differences (see Table 1). 

3.3. Qualitative study characteristics 

The methodological quality scores of the 11 studies included in the 
present study varied between 5 and 8 points, and four of them had 
already been classified in the PEDro database, so it was not necessary to 
calculate their scores again. The remaining seven studies were then 
classified according to the scale, with a total average value of 6.55 
points. One study had a total of 5 points, four studies had a total of 6 
points, five studies had a total of 7 points, and, finally, only one study 
had a total of 8 points. As shown in Table 2, all the studies had a quality 

Table 1 (continued ) 

Authors/year Type/Study 
design 

Participants Intervention Domain/Variable: 
Sub-variable (Instrument) 

Results of the effects of BOI Results for comparing the 
effects of BOI with other 
therapies 

62.75 ± 6.41 
years 

Mental flexibility: 
Trail Making Test, TMT-A) 
Learning and memory: 
Immediate memory, recent 
memory, long-term memory: 
(Auditory Verbal Learning 
Test, AVLT) 
Percetivomotora: 
Visual perception: 
Visuospatial skills: (Clock 
Drawing Task, CDT) 

CG:   

- Improved cognitive 
function, executive 
functions. 

Haire et al. 
(2021) 

RCT 
Pre 1; 
Pre 2; 
Post. 

Stroke 
patients; n =
30 
Ages: 30-79 
Study 
groups: 
EG1: n = 10 
Average ages: 
54.7 ± 10.76 
years 
EG2: n = 10 
Average ages: 
55.5 ± 15.01 
years 
EG3: n = 10 
Average ages: 
57.6 ± 11.14 
years 

EG1: TIMP Group 
EG2: TIMP Group + cMI 
EG3: TIMP + MI Group 
Duration: 
3 weeks 
Frequency: 3x/week, 
45′ 
EG: 3x 45ˊ 
EG2: 3x 30ˊ+15 ˊ 
EG3: 3x 30’+15′ 

Cognition/Executive 
functions: 
Mental flexibility: (Trail 
Making Test, TMT-B) 
Working memory: (Digit 
Span Test, subtest from 
Wechsler Adult Intelligence 
Scale III, WAIS-III) 

EG1 and EG2: 
Cognition  
- There were no significant 

differences in mental 
flexibility, working 
memory. 

EG3: 
Cognition  
- It’s improved mental 

flexibility.  
- There were no significant 

differences in working 
memory. 

Cognition: 
There are no significant 
differences in the effects of 
EG1, EG2 and EG3 on 
mental flexibility and 
working memory. 

Song et al. 
(2021) 

RCT 
Pre; 
Intermediate 
(3 months); 
Post (6 
months). 

Stroke 
patients; n =
34 
Ages: ≥18 
years. 
Study 
groups: 
EG: n = 18; 
Average age: 
58.72 ±
17.13 years 
CG: n = 16; 
Average age: 
57.18 ±
10.65 years 

EG: Tai-Chi 
CG: Symptom 
Management 
Intervention 
Duration: 
6 months 
Frequency: 
EG: 2x/week, 50’; 
CG: 1x/week. 
. 

Cognition/Cognitive 
function: (Korean version of 
the Montreal Cognitive 
Assessment, K-MOCA); 
(Korean version of the Mini 
Mental State Examination, 
K-MMSE). 
QoL/Strength indicator: 
Family function indicator: 
Language indicator: 
Mobility indicator: 
Mood status indicator: 
Indicator of social 
functions: 
Personality indicator: 
Thought indicator: 
Personal care indicator: 
(Stroke-Specific Quality of 
Life questionnaire, SS-QOL) 

EG: 
Cognition:  
- Improved cognitive function 

(MOCA and MMSE). 
QoL:  
- Improved personality, 

thinking and personal care.  
- There were no significant 

differences in energy, family 
involvement, language, 
mobility, mood index, social 
rules.  

- It improved swallowing.  
- It did not improve mobility, 

sensoriality, cognition and 
mood. 

CG: 
Cognition:  
- There were no significant 

differences in cognitive 
function. 

QoL:  
- Improved personal thinking 

and care.  
- There were no significant 

differences in energy, family 
involvement, language, 
mobility, mood, social rules. 

Cognition: 
EG has more effects on 
cognitive function (MOCA 
and MMSE) compared to 
CG. 
QoL: 
EG has more effects on 
thinking, personal care 
comparatively to the GC. 
There are no differences 
significant effects of EG 
and CG on energy, family 
involvement, language, 
mobility, mood index, 
social rules and 
personality. 

(a)Does not present inferential statistical results; (b) Control group inactive. 
RCT – Randomized Controlled Trial; POWM - Problem-oriented willed movement; NDT - Neurodevelopmental treatment; MBSR - Mindfulness-Based Stress Reduction; 
Timp - Therapeutic instrumental music performance; IM - Imagery engine; cMI - Engine imagery with cues. 
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equal to or higher than 5, so it can be concluded that only high-quality 
studies were included in this systematic review (Boyles et al., 2011; 
Neuls et al., 2011; Paci et al., 2009). The studies obtained a maximum 
classification for the items corresponding to internal validation (item 1) 
and statistical analysis (items 10 and 11). Regarding internal validation 
(items between 2 and 8), only one study had the maximum rating (item 
4), while two obtained a rating of 0 (items 5 and 6). It is also possible to 
conclude that two items (items 2 and 8) had an average rating above 0.9, 
which can be considered as a high rating (Olivo et al., 2008; Verhagen 
et al., 2001). Furthermore, it was possible to verify the existence of two 
criteria (items 2 and 8) for which only one study of the eleven included 
had a null classification. These criteria refer to the random distribution 
of the participants by the respective groups and the permanence of the 
participants throughout the study. Furthermore, it was observable that 
the criteria for blind distribution and blind evaluation (items 3 and 7, 
respectively) had an average result of 0.64 since four studies had this 
null classification. Finally, the criterion with the lowest average rating 
was related to the analysis of intention to treat, so only five studies had a 
positive rating. 

3.4. Qualitative study findings 

3.4.1. Body-oriented interventions 
There was strong scientific evidence that BOIs improve the sustained 

attention cognitive function and the total value of executive functions. 
Strong scientific evidence was found that BOIs have no effect on QoL, 
specifically on its indicators of mobility, higher motor function, vision, 
communication, mood states, energy, and family function. 

Limited scientific evidence was found that BOIs improve other 
cognitive functions, specifically immediate memory, long-term memory, 
learning, the total value of language, and visuoconstructive skill. There 
was also limited scientific evidence that BOIs improve the domain of 
QoL, specifically regarding the indicators of the total value of QoL, 
memory, physical domain, physical function, and swallowing. Limited 
scientific evidence was found that BOIs have no effect on some cognition 
sub-variables, such as visual perception, or on the body awareness for 
body image. The same evidence was found in the domain of QoL, in its 
indicators of general health, cognition, limitations in functions related to 
physical problems, and limitations in functions related to emotional 
problems. We obtained identical results for the QoL indicators of 
emotion, mental health, vitality, family and social function, pain, and 
post-stroke recovery. 

There was conflicting scientific evidence about BOIs in cognition, 
namely cognitive function, selective attention, speed of information 
processing, working memory, mental flexibility, and recent memory. 
The same is true for the domain of QoL, for the indicators of personal 
care, work, language, thinking, personality, and social function. 

Finally, there was no scientific evidence of the effects of BOIs on the 
sub-variables divided attention, planning, decision making, responding 
to feedback/error correction, expressive language, receptive language, 
perceptual–motor skills, praxis, gnosis, recognition of emotions, theory 
of mind, and body awareness. 

3.4.2. Body-oriented interventions compared to other therapies 
There was strong scientific evidence that there are no more benefits 

of the therapies under study for cognitive functions, namely sustained 
attention and mental flexibility. There was also strong scientific evi-
dence that BOIs do not have more benefits than another therapy in the 
domain of QoL in the indicators of mobility, personality, energy, social 
function, higher motor function, work, vision, mood states, and family 
function. 

There was limited scientific evidence that BOIs provide more benefits 
for sub-variables, such as immediate memory and long-term memory, 
than other type of therapies. The same was observed in the domain of 
QoL concerning the indicators total value of independence, anxiety and 
insomnia, and severe depression when compared with other therapies. Ta
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Limited scientific evidence indicated that there are no more benefits of 
BOIs concerning implicit learning, the total value of language, visual 
perception, visuoconstructive skill, and body consciousness. There was 
also limited scientific evidence that there are no more benefits of BOIs 
than of other therapies for some QoL indicators, such as general health, 
physical function, limitations in functions related to physical problems, 
limitations in functions related to emotional problems, mental health, 
vitality, pain, social dysfunction, and somatic symptoms, and for the 
indicator of family and social function. 

4. Discussion 

This systematic review aimed to identify scientific evidence of BOIs’ 
effects in adult and elderly patients after stroke on cognition, body 
awareness, and QoL. It was apparent that some studies have proved that 
there are benefits of BOIs in cognition and QoL. Regarding the effects of 
BOIs compared with other therapies, it was found that there were also 
benefits in cognition and QoL when compared with other therapies. 

Studies have proved that BOI interventions exert positive effects on 
cognition, specifically on the variables of sustained attention, the total 
value of executive functions, immediate memory, long-term memory, 
implicit learning, language, and visuoconstructive skill. From the results 
obtained, it was apparent that sustained attention, executive functions, 
and the variable of learning and memory have a greater expression in 
terms of the number of studies showing more effects. This is to be ex-
pected since this type of therapy allows cognitive stimulation and pro-
motes attention through strategies such as focus (Tarsha et al., 2020). 

It was possible to identify contradictory results regarding the effects 
of BOIs in the cognitive domain, namely the selective attention, working 
memory, and work indicators. These differences between the results of 
the studies may have several causes: they may be related to the use of 
different assessment instruments or differences between the in-
terventions themselves, such as different session durations, different 
frequencies per week, and even different strategies and procedures. All 
these factors end up influencing the final result of each BOI intervention 
for the outcomes under study. 

Regarding the effects of BOIs compared with other therapies, more 
effects of BOIs were evidenced in the cognitive domain, for the variables 
of immediate memory and long-term memory. These induced im-
provements may be related to these interventions’ ability to promote the 
memory of patients who have suffered cognitive changes, such as a 
stroke (Yu et al., 2021). There were contradictory results between the 
studies when comparing their interventions for the selective attention 
variable. That was not expected since music therapy is able to stimulate 
divided attention. However, different strategies between interventions 
may have led to these contradictory results (Pfeiffer and Sabe 2015). 

There was strong scientific evidence that BOIs induce improvements 
in the cognitive domain, specifically in sustained attention and the total 
value of executive functions. This effect of BOIs on sustained attention 
can be explained by a distinguishing factor of these interventions, which 
is their maintenance of focus not only on the task but also on the pa-
tient’s body. This focused attention allows the therapist and the patient 
to understand what is felt and how the body feels (Price et al., 2011). 
Regarding the positive effects of BOIs on executive functions, it was 
expected that BOIs could stimulate the cognitive domain and executive 
functions of stroke patients (Bojnourdi et al., 2019). 

We observed strong scientific evidence that there were no more ef-
fects of BOIs on sustained attention when compared with a conventional 
therapy and walking intervention or on mental flexibility compared 
with conventional therapy and a motor imagery intervention. In-
terventions such as walking stimulate sustained attention in stroke pa-
tients with cognitive impairment, so it was to be expected that the effects 
of BOIs would not be evident compared with this intervention (Arsic 
et al., 2015; Fiorini et al., 2017). Another unexpected result was the fact 
that there were more effects on mental flexibility in a motor imagery 
intervention than in BOIs because there was no previous evidence of 

such effects in this population. 
The variables that did not show any significant improvements 

induced by BOIs were visual perception, body image, and some QoL 
indicators, such as general health, cognition, mobility, limitations in 
functions related to physical problems, higher motor function, vision, 
and communication. This situation was also observed for the QoL in-
dicators of mood states, limitations in functions related to emotional 
problems, emotion, mental health, energy, vitality, family and social 
function, family function, pain, and recovery after stroke. Considering 
BOIs’ characteristics, the variable body awareness could have been ex-
pected to show some improvements, but this was not the case. This result 
could be related to the fact that the only study focusing on this matter 
was related to mindfulness. As Jani et al. (2018) reported, this therapy 
requires a greater maintenance of focus and concentration, which can be 
difficult to achieve in this population, especially for prolonged periods. 
Thus, since the variable of body awareness was the least investigated by 
the studies in this systematic review, it is necessary for future research to 
focus on this dimension and on how BOI therapies can affect it. 

It was possible to observe improvements induced by BOIs in QoL, 
specifically the indicators of the total value of QoL, memory, physical 
domain, physical function, and swallowing. Thus, BOIs proved to be 
beneficial not only for cognitive outcomes but also in the domain of QoL, 
supporting the idea that they can act as beneficial and effective therapies 
in the various human dimensions under study. This was expected since 
BOIs are characterized by a holistic therapeutic approach and have the 
potential to promote and stimulate different areas affected by a stroke 
(Röhricht 2009; Röhricht et al., 2014). 

Some studies proved the existence of more effects of BOIs than other 
therapies, in the domain of QoL, for the indicators of the total value of 
independence, anxiety and insomnia, and severe depression. These re-
sults were expected given that several aspects, such as the emotional and 
physical ones, are stimulated by BOIs. These aspects indirectly interfere 
with a patient’s independence, either through the relationship with a 
therapist or through activities that require motor control and precision 
of movements (Eum and Yim 2015). Furthermore, techniques that 
combine movement with relaxation have the potential to produce effects 
on patients’ mental health, specifically on variables such as anxiety, 
insomnia, and severe depression (Taylor-Piliae et al., 2014). It was also 
possible to observe contradictory results concerning the total value of 
executive functions, recent memory, and QoL, more specifically for the 
indicator of the total value of QoL. This fact may be related, once again, 
to differences between the interventions. 

We found strong scientific evidence that there were no significant 
differences regarding BOIs’ benefits when compared with other thera-
pies for the QoL indicators of mobility, higher motor function, vision, 
communication, and mood states. The same applies to the energy and 
family function indicators. Since BOIs contribute to QoL (Froesch-Bau-
mann 2002), these results were not expected, especially for indicators 
such as superior motor function as they are therapies that use consid-
erable movement. Still, following this line of thought, the results of 
emotional indicators such as mood and energy states were also not ex-
pected since these therapies explore and promote the patient’s 
emotional dynamics (Röhricht et al., 2014). One more strong piece of 
scientific evidence found was that there was no benefit of BOIs on the 
mobility indicator compared with conventional therapy or a symptom 
management intervention. Moreover, no additional benefits of BOIs on 
the higher motor function, work, vision, and mood indicators were 
evident when compared with conventional therapy. More effects of the 
symptom management intervention were observed for the mobility in-
dicator, which was not expected. As this intervention consisted only of 
monitoring patients via telephone, it did not require more mobility from 
patients than BOIs. There was also strong scientific evidence that there 
were no benefits of BOIs for personality and energy indicators compared 
with conventional therapy and a symptom management intervention. 
An improvement in these indicators is to be expected since the symptom 
management intervention only seeks to make the symptoms known and 
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to clarify the patients’ knowledge about them, requiring constant 
follow-up. Nevertheless, this monitoring can affect factors such as 
motivation and fatigue, which may be relevant to indicators such as 
personality and energy. This is the most common and accepted therapy 
in rehabilitating patients, mainly using a multidisciplinary team that 
seeks to stimulate individuals holistically. Thus, the effects of conven-
tional therapy on both cognitive and QoL variables were not surprising. 

Eleven studies with a score equal to or greater than five points, 
indicating that they are high-quality studies (Cruz-Ferreira et al., 2011; 
Boyles et al., 2011; Neuls et al., 2011; Paci et al., 2009), were included in 
the sample. This made it impossible to extract information with mod-
erate scientific evidence. Furthermore, it may have shown strong sci-
entific evidence more often; once was enough if two studies indicated 
the same results. Unfortunately, the experimental studies involving in-
terventions faced difficulties in satisfying some criteria, such as blind 
participants and therapists, so this high methodological quality could 
not be verified. Thus, in this systematic review, these were the two items 
that obtained a null classification. This result may be associated with the 
impossibility, in this context, of including patients in the therapeutic 
process without them knowing which therapy it is (de Morton 2009). 
Regarding internal validity, although this criterion was not included in 
the final classification of article quality, it was verified that the articles 
obtained the maximum classification, indicating homogeneity of the 
groups and allowing a more reliable comparison of the results (Paci 
et al., 2009). In terms of statistical analysis, it was verifiable that all the 
studies showed high quality, allowing the interpretation of the results 
through measures of precision and variability (Olivo et al., 2008; Ver-
hagen et al., 2001). This high quality was expected given that these 
studies were recent. Older studies have frequently shown lower quality 
(Moseley et al., 2002). The high quality of the included studies also 
enhanced the results obtained in this systematic review as the proba-
bility of the experimental design obtaining biased results was lower, 
increasing the probability of clinical replicability (Verhagen et al., 
2001). Similarly, it can be an indicator that authors focusing on this area 
of investigation are developing studies with concern for their quality and 
methodological criteria, thus contributing to their viability and 
credibility. 

There was strong scientific evidence that BOIs have the same effects 
as other therapies for most of the variables under study. Such results 
were not expected since there were not two or more studies that pointed 
to more effects of BOIs. However, as these were high-quality studies, 
their limited evidence pointing to the existence of more effects of BOIs 
can be considered, despite not having a marked strength of evidence. 

The results concerning the effects of BOIs on variables such as se-
lective attention, working memory, and work indicator were contra-
dictory. This finding could be explained by the differences between the 
studies’ interventions. Since they were not investigated by the included 
studies, there was no scientific evidence of the effects of BOIs on the 
variables divided attention, planning, decision making, response to 
feedback/error correction, expressive and receptive language, percep-
tual–motor skills, praxis, gnosis, emotion recognition, theory of mind, 
and body consciousness. These dimensions are important and have an 
impact on the daily life of stroke patients, so we consider that it would be 
interesting to explore them and determine whether BOIs exert any ef-
fects on them. 

5. Conclusions 

This systematic review aimed to identify scientific evidence on the 
effects of BOIs in adult and elderly patients suffering from a stroke on 
cognitive functions, body awareness, and quality of life. This systematic 
review showed that this topic is relevant globally since the studies 
included belong to geographically dispersed authors across several 
continents. It was possible to verify that there was no pattern in the ages 
of the participants. Despite the prevalence of strokes increasing with 
advancing age, the participants in the studies ranged from 18 to 79 years 

old. All the studies included scored an average of 6.6 points on the 
PEDro scale, indicating them to be of high quality. 

Some studies provided scientific evidence of the benefits of BOIs for 
cognition, namely sustained attention, the total value of executive 
functions, immediate memory, long-term memory, implicit learning, 
language, and visuoconstructive skill. In addition, it was possible to 
conclude that BOIs induce improvements in QoL indicators, specifically 
the total value of QoL, memory, physical domain, physical function, and 
swallowing. 

Regarding the effects of BOIs compared with other therapies, scien-
tific evidence was found of the benefits of BOIs for immediate memory, 
long-term memory, and QoL, more specifically for the indicators of the 
total value of independence, anxiety and insomnia, and severe depres-
sion, when compared with conventional therapy. 

There was strong scientific evidence that BOIs improve cognitive 
functions, namely sustained attention, and the total value of executive 
functions. However, contrary to expectations, BOIs provide the same 
benefits for some variables studied as other therapies. There was also 
strong evidence that BOIs do not affect the QoL regarding mobility, 
higher motor function, vision, communication, mood states, energy, and 
family function or when compared with other therapies in the variables 
of the cognitive domain, namely sustained attention and mental flexi-
bility, and in the domain of QoL, for the indicators of mobility, superior 
motor function, work, vision, mood, personality, and energy. 

In the future, it is important to study the variables that were not 
explored by the included studies, such as, regarding the cognitive 
function, divided attention; planning; decision-making; response to 
feedback/error correction; expressive and receptive language; 
perceptual-motor ability; praxis; gnosis; emotion recognition; and the-
ory of mind. Concerning body awareness, there is a lack of studies 
focusing on body consciousness and body image. Since these dimensions 
are important and affect stroke patients’ daily life and quality of life, it is 
essential to explore these dimensions, verifying whether there are effects 
of BOIs. It is also important to investigate the effect of the remaining 
BOIs that were not explored by the studies included in this review, such 
as embodiment and body psychotherapy, and their potential contribu-
tion to the psychomotor intervention. 

Clinical relevance 

• BOI evidenced to induce positive effects in several cognitive out-
comes and QoL indicators.  

• BOI have shown to be valid in stroke recovery with similar or higher 
benefits compared to other therapies. 
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