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ABSTRACT 

Purpose: The randomized controlled trial (RCT) is considered a reliable experimental design, able to detect the effect of an intervention. However, a 
criticism frequently levelled at RCTs by clinicians is their lack of generalizability. This study aimed to evaluate the generalizability of findings from RCTs of 
physiotherapy interventions for individuals with stroke. Method: A sample of RCTs of physiotherapy interventions after stroke indexed in the PEDro database 
was selected, and the reported inclusion and exclusion criteria were analyzed. Results: We reviewed 100 articles, which included 7,366 participants 
(41.6% women, with a mean weighted age of 65.5 years). The most frequent criteria for exclusion were comorbidity (83%), cognitive impairments (69%), 
communication skills (55%), recurrent stroke (53%), low functional level (47%) and being elderly (25%). Conclusions: A variety of cohorts of individuals 
who have had a stroke are excluded from RCTs published in the field of physiotherapy. Because they represent a substantial proportion of the real-world 
population with stroke, and consequently treated in clinical practice, more vulnerable cohorts of participants should be included in RCTs. 
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 RÉSUMÉ 

Objectif : l’essai aléatoire et contrôlé (EAC) est considéré comme une méthodologie expérimentale fiable, en mesure de déterminer l’effet d’une intervention. 
Cependant, les cliniciens en critiquent souvent l’absence de généralisabilité. La présente étude visait à évaluer la généralisabilité des résultats des EAC sur des 
interventions de recherche en physiothérapie auprès de personnes ayant subi un accident vasculaire cérébral (AVC). Méthodologie : les auteurs ont sélectionné 
un échantillon d’EAC sur des interventions de physiothérapie après un AVC indexées dans la base de données PEDro. Ils ont analysé les critères d’inclusion et 
d’exclusion déclarés. Résultats : les auteurs ont examiné 100 articles, qui incluaient 7 366 participants (41,6 % de femmes, d’un âge moyen pondéré de 65,5 ans). 
Les critères d’exclusion les plus fréquents étaient la comorbidité (83 %), les déficiences cognitives (69 %), les aptitudes à la communication (55 %), les AVC 
récurrents (53 %), un faible niveau fonctionnel (47 %) et le fait d’être âgé (25 %). Conclusion : diverses cohortes de personnes qui ont subi un AVC sont exclues 
des EAC publiés en physiothérapie. Puisqu’elles représentent une forte proportion de la population de personnes qui subissent un AVC en situation réelle et qui sont 
ensuite traitées en pratique clinique, il faudrait inclure plus de cohortes de participants vulnérables dans les EAC. 

Mots-clés : accident vasculaire cérébral; réadaptation; reproductibilité des résultats

Randomized controlled trials (RCTs) and systematic results of an RCT can be generalized into clinical practice 
reviews are considered to be the most reliable research and applied to the general population.3  Internal validity 
methods for determining the effects of an experimental is usually considered a prerequisite for external validity.2 

intervention. Health care providers use the evidence from The relationship between internal validity and exter-
RCTs to guide their clinical decisions, and payers and nal validity could be described as a trade-off relationship.4 

policy-makers use it to support their recommendations To protect an experiment from potential confounders 
for therapies to adopt in clinical practice.1  RCTs must be and thereby reduce the risk of bias (and maintain inter-
internally valid, and to be clinically useful, findings must nal validity), researchers investigate a strongly controlled 
have external validity, also called  applicability or gener- group of participants in a highly artificial setting. There­
alizability. Jüni and colleagues2  defined internal validity fore, the experimental results are unlikely to represent the 
as the extent to which bias is minimized in RCTs. High effects of these treatments in the real world (external valid-
internal validity suggests that any differences observed ity). Suggestions for pragmatic features of a trial have been 
among groups of participants can be attributed to the proposed (e.g., recruiting investigators and participants, 
intervention tested in a trial rather than to systematic or setting, intervention and its delivery modalities, outcome 
random errors. External validity is the extent to which the measures, and analysis),5  but the relationship between 
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internal and external validity in RCTs is a complex and 
debated issue, especially in the physiotherapy field. 

A criticism frequently directed by clinicians at RCTs, 
systematic reviews, and guidelines is their lack of gener­
alizability. Limited external validity can partially explain 
the underuse in routine practice of the recommenda­
tions reported in guidelines,6  and it is a major barrier to 
developing clinical practice guidelines that are relevant 
to the general population.7  Developing a clinical trial 
programme usually requires four phases: Phase 1 stud­
ies assess safety, Phase 2 studies assess efficacy, Phase 3 
studies confirm the intervention’s safety and efficacy, 
and Phase 4 studies investigate generalizability of the 
results.8,9  Phase 4 studies are not common in the phys­
iotherapy literature; systematic reviews of, or clinical 
guidelines for, physiotherapy interventions are mainly 
based on Phase 2 or Phase 3 RCTs. 

The generalizability of an RCT can be affected by differ­
ences among trial protocols and routine practice, such as 
setting, outcome measures, follow-up length, access pol­
icy, and individuals’ characteristics.3  Inclusion and exclu­
sion criteria are important issues in assessing the external 
validity and relevance of an RCT in clinical practice.10 

Globally, stroke is the second most common cause of 
death11  and a leading cause of adult physical disability.12 

Stroke survivors can experience a wide range of long-lasting 
outcomes, such as mobility restriction, vision and speech 
impairment, and fatigue.13 Many motor, sensory, cogni­
tive, and affective impairments, as well as demographic 
and clinical variables, may influence patients’ functional 
status and rehabilitation outcomes after a stroke.14 More­
over, individuals with stroke are much more likely to have 
associated conditions than those without stroke.15 

Despite the fact that a large proportion of stroke survi­
vors experience lasting sequelae of stroke and associated 
conditions, practice guidelines are often based on studies 
with strict inclusion criteria that may not be generalizable to 
this population. Van Peppen and colleagues16 acknowledged 
that almost 90% of the recommendations in their guidelines 
were based on the results of intervention studies involving 
participants with a less severe or uncomplicated stroke; their 
guidelines were therefore aimed at a sub-group of patients. 

Gaynor and colleagues17 showed that, in stroke reha­
bilitation studies, participants’ mean age was significantly 
lower than that observed in daily practice. A secondary find­
ing was that the trials had excluded participants with cog­
nitive impairment, dysphasia, and multiple strokes. Kafri 
and Dickstein10  found that recurrent stroke, comorbidities, 
cognitive status, walking ability, and  place of residence  were 
major reasons for excluding potential participants in inter­
vention studies aimed at improving gait in individuals with 
stroke. Recently, Nelson and colleagues18  confirmed that 
RCTs of stroke rehabilitation had often excluded individuals 
with comorbidities. Previous investigations of the generaliz­
ability of RCTs have included a variety of subdisciplines17,18 

focused on a primary exclusion criterion such as age17 or 
comorbidity,18 or a specific area of intervention, such as gait 
rehabilitation.10 

With the aim of evaluating the generalizability of 
results from RCTs investigating physiotherapy interven­
tions after stroke, we reviewed a random sample of RCTs. 
In particular, we wanted to identify the characteristics 
that led to the exclusion of potential participants and to 
investigate whether included participants were represen­
tative of the general population with stroke. 

METHODS 

We conducted a literature search of RCTs in the Physio­
therapy Evidence Database (PEDro). We selected and ran­
domized the sample of eligible studies on May 22, 2017. 

PEDro is a free database, updated every month, that 
indexes RCTs, systematic reviews, and practice guide­
lines in the field of physiotherapy. It assesses the reported 
methodological quality of each RCT using the PEDro 
scale,19,20  which consists of 10 criteria. Studies are rated on 
the randomness and concealment of allocation; baseline 
comparability between groups; blinding of participants, 
therapists, and assessors; adequacy of follow-up assess­
ments; intention-to-treat analysis; between-groups com­
parisons; reporting of point estimates; and variability. 
Because the first item (eligibility criteria) is not scored, the 
total score can range from 10 ( all criteria are satisfied ) to 
0 (none of the criteria are satisfied); a score of 6 is consid­
ered the threshold for identifying high-quality studies.21 

Within the subdiscipline neurology we searched the 
database using the key words  stroke, cerebrovascular 
accident, and cerebrovascular disorders. The following 
therapy categories, representing the field of therapeutic 
exercise, were used as filters:  neurodevelopmental therapy, 
neurofacilitation, behaviour modification, fitness training, 
skill training, strength training, and stretching-mobilisation­
manipulation-massage. 

To be included, articles had to assess an experimental 
physiotherapy intervention administered to individuals 
with stroke; have a PEDro score of 6 or higher; be writ­
ten in English, French, Italian, German, or Spanish; and 
provide a clear description of the eligibility criteria for 
participants. We did not  perform a formal sample size cal­
culation because of the lack of preliminary data; indeed, 
previous studies differed from this one in eligibility crite­
ria, sources, and methods of study selection. 

We selected a random convenience sample of 100 
studies. We performed the random selection by entering 
the sequence numbers of all the titles acquired from the 
search into Research Randomizer, a free online random­
ization tool (https://www.randomizer.org). Following the 
randomized sequence,  we then assessed t he studies for 
eligibility until the desired sample size was reached.  Full 
texts were retrieved and assessed for inclusion by one 
investigator (CP), who provided  the reasons for exclusion 

https://www.randomizer.org
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for each study that was eventually excluded . For each 
selected study, two independent researchers (CP and MP) 
extracted the mean age and gender of participants, sam­
ple size, year of publication, PEDro score, and inclusion 
or exclusion criteria. Disagreements were resolved by 
consensus. Data analysis included descriptive statistics; 
the eligibility criteria reported were described as percent­
age frequency and 95% CI. 

 RESULTS 

The literature search identified 1,005 studies, with 243 
duplicates, resulting in 762 unique trials. After random­
ization, we assessed 109 articles for eligibility. The selec­
tion process led to the exclusion of 9 articles; 6 were in 
languages other than the pre-established ones (1 was in 
Turkish, and 5 were in Chinese), 1 focused on individuals 
with Parkinson’s disease, 1 did not explicitly state the eli­
gibility criteria, and we could not retrieve the full text of 1 
article. The articles included in the analysis represented 

Records identified through  
database search 

(n = 1,005) 

Records after duplicates removed 
(n = 762) 

Random sample 
(n = 100) 
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13% of the identified trials (see Figure 1). A total of 7,366 
participants were included in the selected studies, with a 
mean weighted age of 65.5 (SD 6.7) years (range 52–71 y). 
Women made up 41.6% of the sample. The sample size 
ranged from 10 to 2.104 participants (mean 73.6), and the 
subacute and chronic phases of the disease were equally 
represented (about one-third of the studies, whereas 
residual studies did not discriminate between phases). 
The year of publication of the reviewed RCTs ranged 
from 1999 to 2016 (see Figure 2). The PEDro scores of the 
selected RCTs ranged from 6 to 9, with a median of 7; data 
are absolute frequency (see Figure 3). 

The most frequent exclusion criteria we observed were 
comorbidity (83%), cognitive impairments (69%), recur­
rent stroke (53%) and low functional level (47%; deter­
mined from the inclusion criteria), and being elderly 
(aged >75 y; 25%). The presence of spasticity was an 
exclusion criterion in more than 20% of the studies. If the 
exclusion criteria presence of aphasia or dysphasia and 

Duplicates 
(n = 243) 

Records excluded: 
1 – Written in Turkish 
5 – Written in Chinese 
1 – No stroke 
1 – Eligibility criteria not 

stated 
1 – Full text not available 

Additional records 
(n = 9) 

Included in analysis 
(n = 100) 

 Figure 1 Flow chart of study selection. 
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 Figure 2  Number of included trials by year of publication. 
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 Figure 3 PEDro scores of included trials. 

PEDro = Physiotherapy Evidence Database. 

absence of good communication skills were grouped with 
the inclusion criterion able to understand simple instruc­
tions, the global criterion communication skills was used 
to exclude individuals in 55% of the studies. Being able to 
walk independently and having good balance were crite­
ria for inclusion in 27% and 24% of the studies, respec­
tively (see Tables 1 and 2). 

DISCUSSION 

A variety of criteria led to patients being included or 
excluded from participating in RCTs of physiotherapy inter­
ventions after stroke. Communication skills and comorbid­
ity seemed to be the most influential criteria. Our findings 

regarding the criteria used to select the participants showed 
that large cohorts of individuals treated in clinical practice 
are excluded from participating in RCTs in the field of phys­
iotherapy after stroke. 

Age was an explicit exclusion criterion in 25% of the stud­
ies. The participants in our sample of studies had a mean 
age of 65.5 years and were therefore quite like those reported 
by Gaynor and colleagues17  and Nelson and colleagues.18 

The average age of individuals post-stroke is approximately 
75 years,17  so the age range of the samples in the reviewed 
articles implies that the studies’ participants do not fully 
represent the real population with stroke. Gender is rarely 
adopted as an eligibility criterion in RCTs that investigate
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  Table 1  Reported Inclusion Criteria for Included Studies 

  Relative frequency 

Criterion (95% CI)  References* 


High functional level 53 (43, 63) 1–3, 6, 8, 10, 12, 13, 15, 16, 18, 20, 23, 24, 29, 32, 35, 38, 42, 44–47, 49, 
52–55, 58, 62, 63, 66, 67, 69–74, 77, 79–82, 85, 87, 89–91, 97–100 

First stroke 47 (37, 57) 5, 10, 11, 13, 14, 17–19, 21, 23, 24, 26, 29, 30, 32, 35–37, 40–42, 45, 47, 49, 
51, 52, 56–59, 61, 62, 67, 69, 71, 73, 76, 82, 83, 85, 88, 90, 93–95, 97, 100 

Aged > 18 y 40 (30, 50) 1, 2, 5, 6, 9, 10, 12, 14, 17, 18, 22–27, 30, 31, 36, 40, 47–50, 56, 61, 63–66, 74, 
76, 82–84, 88, 90, 91, 94, 95 

< 6 mo post-stroke 34 (25, 43) 1–3, 7, 9, 10, 17, 24, 29, 32, 33, 35, 38, 40, 41, 43, 44, 48, 50–52, 55, 61, 79, 
80, 81, 83, 89, 90, 92, 96–98, 100 

Good communication skills 39 (29, 49) 2–4, 7, 11–14, 17, 19, 22–25, 28, 29, 40, 47, 48, 58–61, 65, 66, 72, 75–79, 82, 
86, 88, 91, 94, 97, 99, 100 

> 6 mo post-stroke 32 (23, 41) 5, 8, 11–13, 15, 16, 23, 25, 28, 42, 46, 47, 49, 53, 54, 57, 58, 62, 64–69, 71, 75, 
76, 78, 84, 91, 95 

Ability to walk independently 27 (18, 36) 3, 5, 6, 10, 14, 27, 28, 36, 42, 47, 50, 57, 64, 65, 71, 72, 74, 75, 78, 80, 82, 84, 
86, 87, 91, 95, 98 

Good balance 24 (16, 32) 3, 7, 12, 15, 18, 25, 33, 35, 37, 41, 51, 60, 69, 70, 73–75, 77, 83–85, 93, 99, 100 
Able to understand simple instructions 29 (20, 38) 7–9, 11–13, 23, 27, 29, 37, 38, 40, 43, 48, 51, 55, 56, 58, 64, 67, 72, 73, 76, 81, 

90, 91, 96–98 
Low functional level 9 (3, 15) 9, 17, 32, 41, 56, 61, 78, 83, 94 
Autonomy in basic activities of daily living 4 (0, 8) 23, 32, 77, 82 

* The numbers shown in this column refer to references listed in Appendix.

  Table 2  Reported Exclusion Criteria of Included Studies 

  Relative frequency 

Criterion (95% CI)  References*


Comorbidities 83 (76, 90) 2, 4–10, 12–14, 16, 17, 20–24, 26, 28, 29, 31–42, 44, 47–64, 66–69, 71, 72, 
74–87, 89, 90, 92–100

 Cognitive impairments 69 (60, 78) 2–4, 7–13, 15–17, 19, 20, 22–24, 27–30, 33, 35, 36, 40–42, 44–48, 51–55, 
(Mini-Mental State Exam with different 57–61, 63–66, 68–73, 75, 77–80, 82, 83, 85, 89–92, 94, 95, 99, 100 
or unidentified cutoff) 
Aged > 75 y 25 (17, 33) 7, 9–11, 18, 25–27, 36, 49, 54, 55, 59, 63, 65–68, 78, 79, 84, 85, 89, 91, 99 
Neglect or visual impairments 29 (20, 38) 9, 11–13, 17, 23, 25, 35–40, 44, 47–49, 53, 55, 57–59, 61, 62, 68, 72, 75, 76, 83, 
(e.g., hemianopsia) 86 
Spasticity 21 (13, 29) 8, 10, 15, 17, 18, 21, 23, 26, 32, 42, 45, 46, 58, 59, 61, 68–70, 76, 77, 83 
Aphasia 26 (17, 35) 2–4, 7, 11, 13, 17, 19, 23–25, 28, 29, 40, 47, 48, 58, 61, 72, 75–77, 79, 82, 86, 97 
Previous rehabilitation treatments 17 (10, 24) 2, 15, 19, 22, 38, 42, 43, 45–47, 61, 64, 66, 68, 92, 99, 100 
Physical pain 17 (10, 24) 3, 16, 18, 29, 38, 40, 41, 47, 51, 66, 71, 74, 76, 77, 80, 83, 92 
Sensory deficits 12 (6, 18) 10, 29, 35, 37, 41, 48, 51, 59, 63, 68, 73, 85 
Hospitalization 12 (6, 18) 1, 2, 4, 5, 12, 18, 28, 34, 50, 58, 62, 65 
Apraxia 12 (6, 18) 2, 11, 13, 19, 23, 40, 41, 48–51, 58 
Hearing deficits 6 (1, 11) 39, 53, 55, 57, 72, 75 
Depression 4 (0, 8) 16, 65, 76, 89 
Attention deficits 4 (0, 8) 17, 48, 49, 76 
Risk of falling 1 (0, 3) 3 

* The numbers shown in this column refer to the references listed in the Appendix. 

physiotherapy interventions after stroke. The proportion years have a greater rate of stroke rehabilitation admissions 
of women in our sample (41.6%) was comparable to that than men.22 

reported by Gaynor and colleagues;17 however, as Nelson Although evidence has suggested that in less than 6% 
and colleagues18 underscored, women aged older than 64 of cases, stroke occurs in people with no comorbidity, 15,23 
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a large number of the trials analyzed in this study excluded 
people with associated medical conditions (83%). Comor­
bidity has a negative correlation with the functional 
outcomes achieved by individuals during post-stroke 
rehabilitation;24 including participants with this char­
acteristic should be one of the key determinants of the 
external validity of RCTs in the physiotherapy literature. 
However, we must acknowledge that the lack of consensus 
about the definition of comorbidity makes it a complex 
issue.25  In our study, we defined  comorbidity as the pres­
ence of one or more conditions other than stroke and any 
stroke-related comorbidity reported as an exclusion crite­
rion. The conditions frequently described as comorbidi­
ties were heart disease, hypertension, and orthopedic or 
neurological disabling deficits. In some cases, associated 
pathologies were generically reported as comorbidity. 

Of the articles in our sample, 69% excluded people 
with cognitive impairments. As reported by Kafri and 
Dickstein,10  the prevalence of cognitive decline among 
individuals post-stroke varies from 20% to 80%, with 
differences across countries, races, and diagnostic crite­
ria.26  In Europe, Douri and colleagues found, using the 
Mini-Mental State Exam, that the prevalence of cognitive 
impairments 3 months after an event is about 35% and 
deficits persist in 20% of people after 6 months,26 whereas, 
using complete neuropsychological tests, the prevalence 
rises to 96%. Kafri and Dickstein10  also reported that more 
than half the studies had excluded patients with recur­
rent stroke (53%), although recurrent stroke accounts for 
almost 25% of all ischemic or hemorrhagic events.27 

Communication skills play an important role in 
patients’ positive participation in rehabilitation and res­
toration of independent life.28 A German study showed 
that 30% of stroke survivors had chronic aphasia and an 
inability to understand or speak correctly; 1 year after the 
event, about half these individuals still showed aphasia-
related deficits.29 A lack of communication skills was 
observed as an exclusion criterion in 55% of the articles 
reviewed; this is probably due to the difficulty of obtain­
ing informed consent and reaching informed decisions 
about the research process.30 

Our findings are similar to those reported in previous 
literature,10,17,18 although the percentages for exclusion 
criteria reported in other studies are generally lower (see 
Table 3). These differences could be due to the dissimi­
larity in the fields examined (general rehabilitation or 
gait rehabilitation vs. physiotherapy) and the ambiguity 
in reporting the criteria1 as well as the fact that previous 
studies did not consider all the exclusion criteria. 

As a post hoc analysis, we pooled the mean relative 
frequencies weighted by number of trials in each stroke 
rehabilitation study (this one and previous studies) that 
had reported on eligibility criteria; we performed this 
calculation, using StatsDirect statistical analysis software 
(StatsDirect Ltd, Birkenhead, United Kingdom), when­
ever at least three studies had reported on the same cri­
terion (see Table 3). According to the pooled frequencies, 
comorbidity and cognitive impairment are likely to be 
exclusion criteria in a considerable number of RCTs. As a 
result of the broad 95% CIs, an estimate of the frequency 
with which recurrent stroke and age are used as exclusion 
criteria is uncertain. According to our findings, age and 
gender are used relatively little and almost never, respec­
tively, as exclusion criteria; it is possible that there may be 
other barriers to the participation of older individuals and 
women with stroke in rehabilitation clinical trials. 

Our study reports on several additional criteria not 
previously investigated (e.g., sensory deficits, pain, and 
spasticity), which only 10%–21% of the included studies 
had taken into consideration. Individuals with a lower 
functional level were excluded in about half the studies 
in our sample, but this finding was never reported. The 
prevalence of somatosensory deficits after stroke varies 
from 25% to 85%, depending on the parts of the body 
assessed and the outcome measures used.31 The reported 
prevalence of post-stroke pain also varied among the 
studies (between 11% and 55%), depending on the 
amount of time from stroke onset, the definition and sub­
type of pain examined, and the sampled cohorts.32 How­
ever, because it is not adequately recognized and treated, 
the prevalence of post-stroke pain has probably been 
underestimated.32

  Table 3  Mean Relative Frequencies Weighted by Number of Trials in Each Stroke Rehabilitation Study that Reported on Eligibility Criteria 

  Exclusion criteria, % * 

  Study    No. of trials    Cognitive impairment    Dysphasia or aphasia    Recurrent stroke  Age Comorbidity 

Ours 100 69 55 53 25 83 
 Gaynor (2014) 182 46 23 13 13 n/a 
 Kafri (2016) 52 52 n/a 44 15 73 
 Nelson (2017) 428 55 n/a 36 n/a 83 
 No. of trials, pooled n/a 762 282 762 334 580 
Pooled mean frequency,* % (95% CI) n/a 54 (42, 67) n/a 33 (10, 57) 17 (1, 33) 82 (73, 90) 

Note: n/a = not applicable. 
* Weighted by the number of trials in each study. 
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The prevalence of spasticity varied as well, depending 
on the amount of time from stroke onset and the severity 
of the impairment; a recent systematic review reported a 
prevalence ranging from 17% to 43% of the population.33 

Both somatosensory deficits and pain have negative 
effects on motor and functional performance,31,32 whereas 
spasticity is correlated with limitations on activity.28 

The results of this study are limited to English language 
articles indexed in PEDro and of high methodological 
quality. We are aware that using a single database may be 
a source of inclusion bias; however, PEDro has virtually 
complete coverage of RCTs in physiotherapy.34,35 RCTs 
with high internal validity are more likely to be selected 
as primary studies for systematic reviews or clinical 
guidelines.36  Nevertheless, we do not know whether the 
same eligibility criteria could be observed in publica­
tions reporting RCTs of physiotherapy interventions after 
stroke with lower methodological quality or in a language 
other than English. These factors limit the generalizability 
of the findings. 

We recognize that the sample size of 100 was arbitrary, 
and whether the included studies represent the eligible 
sample is uncertain. However, using random sampling 
across a population minimizes selection bias;37 moreover, 
we did not screen the eligible sample for inclusion. If we 
consider only the articles that eventually met the criteria 
for inclusion in our review,  they may represent a larger 
percentage of  the eligible sample. 

The frequencies of eligibility criteria observed here 
should be interpreted with caution, because we often 
observed large CIs. The variability is probably due to the 
heterogeneity of the aims, methods, and interventions 
across the studies.  In future RCTs, it would be desirable to 
consider for analysis specific aspects of the studies such 
as phase of the disease, type of stroke, and intervention 
administered. Moreover, considering the pooled frequen­
cies, one consideration should be that some RCTs may 
have been analyzed in more than one stroke rehabili­
tation study that reported on eligibility criteria, thereby 
inflating the size of pooled samples. 

CONCLUSIONS 

Our results suggest that eligible individuals with con­
ditions frequently observed in daily clinical practice are 
systematically excluded from participating in trials. This 
issue might represent a bias for systematic reviews and 
clinical guidelines, with the result that individuals who 
have had a stroke receive ineffective treatments and inad­
equate clinical pathways. The ageing of the general pop­
ulation, with the increasing prevalence of cognitive and 
communication disorders and comorbidity, requires that 
this frailer cohort of participants be adequately repre­
sented in trials. 

Including these individuals could require revisiting and 
developing suitable outcome measures and reorganizing 
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study designs to reflect real-world health care situations in 
a general clinical setting. Further barriers to the participa­
tion of older individuals and women in RCTs of physiother­
apy interventions after stroke should also be researched. 

 KEY MESSAGES 

What is already known on this topic 

The generalizability of the results of a randomized 
controlled trial (RCT) can be affected by dissimilarities 
between the trial protocols and routine practice, such 
as setting, outcome measures, and individuals’ charac­
teristics. Inclusion and exclusion criteria are important 
issues in assessing the external validity and relevance of 
an RCT in clinical practice. 

What this study adds 

The most frequent criteria for exclusion from RCTs 
published in the field of physiotherapy after stroke are 
comorbidity, communication skills, and cognitive impair­
ments. Individuals with these characteristics represent a 
substantial proportion of the population with stroke in 
the real world and consequently of those treated in clin­
ical practice. 

REFERENCES 
1.   Van Spall  HG ,  Toren  A ,  Kiss  A ,  et al.   Eligibility criteria of randomized 

controlled trials published in high-impact general medical journals: 

a systematic sampling review . JAMA . 2007 ; 297 ( 11 ): 1233 – 40 . https:// 

doi.org/10.1001/jama.297.11.1233.  Medline:17374817 

2. Jüni  P , Altman DG ,  Egger  M .  Assessing the quality of controlled 


clinical trials . BMJ . 2001 ; 323 ( 7303 ): 42 – 6 . https://doi.org/10.1136/


bmj.323.7303.42.  Medline:11440947


3.   Garfield   FB ,  Garfield  JM .  Clinical judgement and clinical practice 


guidelines .  Int J Technol Assess Health Care . 2000 ; 16 ( 4 ): 1050 – 60 . 


https://doi.org/10.1017/s0266462300103113.  Medline:11155827 


4.  Eichler  H-G ,  Sweeney  F.  The evolution of clinical trials: can 


we address the challenges of the future? Clin Trials.  2018 ; 15 (1 


 Supplement ): 27 – 32 . https://doi.org/10.1177/1740774518755058. 


 Medline:29452522


5.   Ford  I ,  Norrie  J .  Pragmatic trials .  N Engl J Med . 2016 ; 375 ( 5 ): 454 – 63 . 


https://doi.org/10.1056/nejmra1510059.  Medline:27518663


6.  Uhlig  K , Leff  B ,  Kent   D ,  et al.   A framework for crafting clinical practice 

guidelines that are relevant to the care and management of people 

with multimorbidity .  J Gen Intern Med . 2014 ; 29 ( 4 ): 670 – 9 . https://doi. 

org/10.1007/s11606-013-2659-y.  Medline:24442332 

7.   Rothwell  PM .  External validity of randomised controlled trials: “to 

whom do the results of this trial apply? ”  Lancet .  2005 ; 365 ( 9453 ): 82 –

 93 .   https://doi.org/10.1016/s0140-6736(04)17670-8. 

8.  Lammertse   D ,  Tuszynski  MH ,  Steeves   JD ,  et al .  Guidelines for the 


conduct of clinical trials for spinal cord injury as developed by the 


ICCP panel: clinical trial design .  Spinal Cord . 2007 ; 45 ( 3 ): 232 – 42 . 


https://doi.org/10.1038/sj.sc.3102010.  Medline:17179970


9.   Tomlin  G ,  Borgetto   B .  Research pyramid: a new evidence-based 


practice model for occupational therapy.  Am J Occup Ther. 


2011 ; 65 ( 2 ): 189 – 96 . https://doi.org/10.5014/ajot.2011.000828. 


 Medline:21476366 


10.  Kafri  M ,  Dickstein  R .  External validity of poststroke interventional 

gait rehabilitation studies .  Top Stroke Rehabil . 2017 ; 24 ( 1 ): 61 – 7 . 

https://doi.org/10.1080/10749357.2016.1176796  .  Medline:27145119 

11.   World Health Organization .  The top 10 causes of death  [Internet]. 

 Geneva :  The Organization ; 2017 [cited 2017 Mar 13].  

https://doi.org/10.1001/jama.297.11.1233
https://doi.org/10.1001/jama.297.11.1233
https://doi.org/10.1136/bmj.323.7303.42
https://doi.org/10.1017/s0266462300103113
https://doi.org/10.1177/1740774518755058
https://doi.org/10.1056/nejmra1510059
https://doi.org/10.1007/s11606-013-2659-y
https://doi.org/10.1038/sj.sc.3102010
https://doi.org/10.5014/ajot.2011.000828
https://doi.org/10.1080/10749357.2016.1176796
https://doi.org/10.1136/bmj.323.7303.42
https://doi.org/10.1007/s11606-013-2659-y
https://doi.org/10.1016/s0140-6736(04)17670-8
https://preview.ncbi.nlm.nih.gov/pubmed/?term=17374817
https://preview.ncbi.nlm.nih.gov/pubmed/?term=11440947
https://preview.ncbi.nlm.nih.gov/pubmed/?term=11155827
https://preview.ncbi.nlm.nih.gov/pubmed/?term=29452522
https://preview.ncbi.nlm.nih.gov/pubmed/?term=27518663
https://preview.ncbi.nlm.nih.gov/pubmed/?term=24442332
https://preview.ncbi.nlm.nih.gov/pubmed/?term=17179970
https://preview.ncbi.nlm.nih.gov/pubmed/?term=21476366
https://preview.ncbi.nlm.nih.gov/pubmed/?term=27145119
https://www.utpjournals.press/loi/ptc


 

389 Paci et al. Generalizability of Results from Randomized Controlled Trials in Post-Stroke Physiotherapy 

12.  Murray  CJ ,  Vos   T ,  Lozano  R ,  et al. ,  Disability-adjusted life years 

(DALYs) for 291 diseases and injuries in 21 regions, 1990–2010: a 

systematic analysis for the Global Burden of Disease Study 2010 . 

Lancet . 2013 ; 380 ( 9859 ): 2197 – 223 . 

13.  McKevitt  C ,  Fudge  N ,  Redfern  J ,  et al.   Self-reported long-term needs 

after stroke .  Stroke . 2011 ; 42 ( 5 ): 1398 – 403 . https://doi.org/10.1161/ 

strokeaha.110.598839.  Medline:21441153

 14.   Desrosiers  J ,  Noreau  L ,  Rochette  A ,  et al.   Predictors of handicap 

situations following post-stroke rehabilitation .  Disabil Rehabil . 

2002 ; 24 ( 15 ): 774 – 85 . https://doi.org/10.1080/09638280210125814. 

  Medline:12437863 

15.   Gallacher  KI ,  Batty   GD ,  McLean  G ,  et al.   Stroke, multimorbidity 

and polypharmacy in a nationally representative sample of 

1,424,378 patients in Scotland: implications for treatment 

burden .  BMC Med . 2014 ; 12 ( 1 ): 151 . https://doi.org/10.1186/ 

preaccept-1272432928127782. 

16.   van Peppen   RP ,  Hendriks  HJ ,  van Meeteren  NL ,  et al.  The 

development of a clinical practice stroke guideline for 

physiotherapists in The Netherlands: a systematic review 

of available evidence .  Disabil Rehabil . 2007 ; 29 ( 10 ): 767 – 83 . 

https://doi.org/10.1080/09638280600919764.  Medline: 

17457735

 17.   Gaynor  EJ , Geoghegan SE ,  O’Neill   D .  Ageism in stroke rehabilitation 

studies .  Age Ageing . 2014 ; 43 ( 3 ): 429 – 31 . https://doi.org/10.1093/ 

ageing/afu026.  Medline:24646605

 18.   Nelson   MLA ,  McKellar  KA , Yi J ,  et al.   Stroke rehabilitation evidence 

and comorbidity: a systematic scoping review of randomized 

controlled trials .  Top Stroke Rehabil . 2017 ; 24 ( 5 ): 374 – 80 . https://doi. 

org/10.1080/10749357.2017.1282412.  Medline:28218020 

19.   Moseley  AM ,  Herbert   RD ,  Sherrington  C ,  et al.   Evidence for 

physiotherapy practice: a survey of the physiotherapy evidence 

database (PEDro) .  Aust J Physiother . 2002 ; 48 ( 1 ): 43 – 9 . https://doi. 

org/10.1016  /s0004-9514(14)60281-6. 

20.   Sherrington  C ,  Herbert   RD ,  Maher   CG ,  et al.   PEDro: a database of 

randomized trials and systematic reviews in physiotherapy.  Man 

Ther . 2000 ; 5 ( 4 ): 223 – 6 . 

21.   Foley  NC ,  Teasell   RW ,  Bhogal  SK ,  et al.   Stroke rehabilitation evidence-

based review: methodology .  Top Stroke Rehabil . 2003 ; 10 ( 1 ): 1 – 7 . 

https://doi.org/10.1310/y6tg-1kq9-ledq-64l8. 

22. Elixhauser A ,  Jiang  HJ .  Hospitalizations for women with circulatory 

disease, 2003 .  HCUP Statistical Brief No. 5 .  Rockville (MD) :  Agency 

for Healthcare Research and Quality;  2006 . 

23.   Guthrie   B ,  Payne  K , Alderson  P ,  et al.   Adapting clinical guidelines to 

take account of multimorbidity .  Br Med J . 2012 ; 345 : 1 . 

24.   Karatepe   AG ,  Gunaydin  R ,  Kaya   T ,  et al.   Comorbidity in patients 

after stroke: impact on functional outcome.  J Rehabil Med . 

2008 ; 40 ( 10 ): 831 – 5 . 

25.   Valderas  JM ,  Starfield   B ,  Sibbald   B ,  et al.   Defining comorbidity: 

implications for understanding health and health services.  Ann 

Fam Med . 2009 ; 7 ( 4 ): 357 – 63 . https://doi.org/10.1370/afm.983. 

  Medline:19597174

 26.   Douiri  A ,  Rudd   AG ,  Wolfe   CD .  Prevalence of poststroke cognitive 

impairment: South London stroke Register 1995–2010 .  Stroke. 

2013 ; 44 ( 1 ): 138 – 45 . 

27. Engstad  T , Engstad  TT ,  Viitanen  M ,  et al.   Epidemiology of stroke in 

the elderly in the Nordic countries: incidence, survival, prevalence 

and risk factors .  Norsk Epidemiologi . 2012 ; 22 ( 2 ): 121 – 6 . 

28.   Winstein  C ,  Stein  J ,  Arena  R ,  et al.   Guidelines for adult stroke 

rehabilitation and recovery .  Stroke . 2016 ; 47 ( 6 ): e98 – e169 . 

29.   Breitenstein , C ,  Grewe ,  T ,  Flöel , A ,  et al.   Intensive speech and 

language therapy in patients with chronic aphasia after stroke: a 

randomised, open-label, blinded-endpoint, controlled trial in a 

health-care setting . Lancet . 2017 ; 389 ( 10078 ): 1528 . 

30.   Brady  MC ,  Fredrick  A ,  Williams   B .  People with aphasia: capacity 

to consent, research participation and intervention inequalities. 

 Int J Stroke . 2013 ; 8 ( 3 ): 193 – 6 . https://doi.org/10.1111/j.1747­

4949.2012.00900.x.   Medline:23130972

 31.   Kessner  SS ,  Bingel  U , Thomalla G .  Somatosensory deficits after 

stroke: a scoping review .  Top Stroke Rehabil . 2016 ; 23 ( 2 ): 136 – 46 . 

https://doi.org/10.1080/10749357.2015.1116822.  Medline:27078117

 32.  Harrison  RA ,  Field   TS .  Post stroke pain: identification, assessment, 

and therapy .  Cerebrovasc Dis . 2015 ; 39 ( 3–4 ): 190 – 201 . https://doi. 

org/10.1159/000375397.  Medline:25766121

 33.  Sunnerhagen  KS ,  Opheim  A ,  Alt Murphy  M .  Onset, time course and 

prediction of spasticity after stroke or traumatic brain injury.  Ann 

Phys Rehabil Med . 2019 ; 62 ( 6 ): 431 – 4 . https://doi.org/10.1016/j. 

rehab.2018.04.004.   Medline:29753889

 34.   Moseley  AM ,  Sherrington  C , Elkins MR ,  et al.   Indexing of randomised 

controlled trials of physiotherapy interventions: a comparison of 

AMED, CENTRAL, CINAHL, EMBASE, hooked on evidence, PEDro, 

PsycINFO and PubMed .  Physiotherapy . 2009 ; 95 ( 3 ): 151 – 6 . https://doi. 

org/10.1016/j.physio.2009.01.006.   Medline:19635333 

35.   Michaleff   ZA ,  Costa   LO ,  Moseley  AM ,  et al.   CENTRAL, PEDro, 

PubMed, and EMBASE are the most comprehensive databases 

indexing randomized controlled trials of physical therapy 

interventions .  Phys Ther . 2011 ; 91 ( 2 ): 190 – 7 . https://doi.org/10.2522/ 

ptj.20100116.  Medline:21148259

 36.   Olivo  SA ,  Macedo   LG ,  Gadotti  IC ,  et al.   Scales to assess the 

quality of randomized controlled trials: a systematic review.  Phys 

Ther . 2008 ; 88 ( 2 ): 156 – 75 . https://doi.org/10.2522/ptj.20070147. 

  Medline:18073267

 37.   Sedgwick  P.  Bias in observational study designs: cross sectional 

studies . BMJ . 2015 ; 350 : h1286 . https://doi.org/10.1136/bmj.h1286. 

 Medline:25747413 

https://doi.org/10.1161/strokeaha.110.598839
https://doi.org/10.1080/09638280210125814
https://doi.org/10.1186/preaccept-1272432928127782
https://doi.org/10.1080/09638280600919764
https://doi.org/10.1093/ageing/afu026
https://doi.org/10.1080/10749357.2017.1282412
https://doi.org/10.1016   /s0004-9514(14)60281-6
https://doi.org/10.1310/y6tg-1kq9-ledq-64l8
https://doi.org/10.1370/afm.983
https://doi.org/10.1111/j.1747-4949.2012.00900.x
https://doi.org/10.1111/j.1747-4949.2012.00900.x
https://doi.org/10.1080/10749357.2015.1116822
https://doi.org/10.1159/000375397
https://doi.org/10.1016/j.rehab.2018.04.004
https://doi.org/10.1016/j.physio.2009.01.006
https://doi.org/10.2522/ptj.20100116
https://doi.org/10.2522/ptj.20070147
https://doi.org/10.1136/bmj.h1286
https://doi.org/10.1161/strokeaha.110.598839
https://doi.org/10.1186/preaccept-1272432928127782
https://doi.org/10.1093/ageing/afu026
https://doi.org/10.1080/10749357.2017.1282412
https://doi.org/10.1016   /s0004-9514(14)60281-6
https://doi.org/10.2522/ptj.20100116
https://doi.org/10.1016/j.physio.2009.01.006
https://doi.org/10.1016/j.rehab.2018.04.004
https://doi.org/10.1159/000375397
https://preview.ncbi.nlm.nih.gov/pubmed/?term=21441153
https://preview.ncbi.nlm.nih.gov/pubmed/?term=12437863
https://preview.ncbi.nlm.nih.gov/pubmed/?term=17457735
https://preview.ncbi.nlm.nih.gov/pubmed/?term=24646605
https://preview.ncbi.nlm.nih.gov/pubmed/?term=28218020
https://preview.ncbi.nlm.nih.gov/pubmed/?term=19597174
https://preview.ncbi.nlm.nih.gov/pubmed/?term=23130972
https://preview.ncbi.nlm.nih.gov/pubmed/?term=27078117
https://preview.ncbi.nlm.nih.gov/pubmed/?term=25766121
https://preview.ncbi.nlm.nih.gov/pubmed/?term=29753889
https://preview.ncbi.nlm.nih.gov/pubmed/?term=19635333
https://preview.ncbi.nlm.nih.gov/pubmed/?term=21148259
https://preview.ncbi.nlm.nih.gov/pubmed/?term=18073267
https://preview.ncbi.nlm.nih.gov/pubmed/?term=25747413


390 

APPENDIX: STUDIES REFERENCED IN TABLES 1 AND 2 

1.Cadilhac DA, Hoffmann S, Kilkenny M, et al. A phase II 


multicentered, single-blind, randomized, controlled trial of the 


stroke self-management program. Stroke. 2011;42(6):1673–9. 


https://doi.org/10.1161/STROKEAHA.110.601997 . 


2.Barker-Collo S, Krishnamurthi R, Witt E, et al. Improving adherence 

to secondary stroke prevention strategies through motivational 

interviewing: randomized controlled trial. Stroke. 2015;46(12):3451– 

8. https://doi.org/10.1161/STROKEAHA.115.011003. 

3.Myint JMWW, Yuen GFC, Yu TKK, et al. A study of constraint-


induced movement therapy in subacute stroke patients in 


Hong Kong. Clin Rehabil. 2008;22(2):112–24. https://doi.


org/10.1177/0269215507080141. 


4.Chaiyawat P, Kulkantrakorn K. Randomized controlled trial of 

home rehabilitation for patients with ischemic stroke: impact upon 

disability and elderly depression. Psychogeriatrics. 2012;12(3):193–9. 

https://doi.org/10.1111/j.1479-8301.2012.00412.x. 

5.Liu-Ambrose T, Eng JJ. Exercise training and recreational activities to 

promote executive functions in chronic stroke: a proof-of-concept 

study. J Stroke Cerebrovasc Dis. 2015;24(1):130–7. https://doi. 

org/10.1016/j.jstrokecerebrovasdis.2014.08.012. 

6.Langhammer B, Stanghelle JK. Exercise on a treadmill or walking 

outdoors? A randomized controlled trial comparing effectiveness 

of two walking exercise programmes late after stroke. Clin Rehabil. 

2010;24(1):46–54. https://doi.org/10.1177/0269215509343328. 

7.Topcuoglu A, Gokkaya NKO, Ucan H, et al. The effect of upper-

extremity aerobic exercise on complex regional pain syndrome type 

I: a randomized controlled study on subacute stroke. Top Stroke 

Rehabil. 2015;22(4):253–61. https://doi.org/10.1179/10749357 

14Z.0000000025. 

8.Hsieh Y-W, Lin K-C, Horng Y-S, et al. Sequential combination 

of robot-assisted therapy and constraint-induced therapy in 

stroke rehabilitation: a randomized controlled trial. J Neurol. 

2014;261(5):1037–45. https://doi.org/10.1007/s00415-014-7345-4. 

9.Thieme H, Bayn M, Wurg M, et al. Mirror therapy for 


patients with severe arm paresis after stroke – a randomized 


controlled trial. Clin Rehabil. 2013;27(4):314–24. https://doi.


org/10.1177/0269215512455651. 


10.Yamaguchi T, Tanabe S, Muraoka Y, et al. Immediate effects 


of electrical stimulation combined with passive locomotion-


like movement on gait velocity and spasticity in persons with 


hemiparetic stroke: a randomized controlled study. Clin Rehabil. 


2012;26(7):619–28. https://doi.org/10.1177/0269215511426803. 


11.Zucconi C, Valt V, Agostini M, et al. Assessment of a virtual teacher 


feedback for the recovery of the upper limb after stroke. It J 


Physiother. 2011;1(4):101–6. 


12.Kilinç M, Avcu F, Onursal O, et al. The effects of Bobath-based trunk 

exercises on trunk control, functional capacity, balance, and gait: a 

pilot randomized controlled trial. Top Stroke Rehabil. 2016;23(1):50– 

8. https://doi.org/10.1179/1945511915Y.0000000011. 

13.Wu C-Y, Chen Y-A, Lin K-C, et al. Constraint-induced therapy with 


trunk restraint for improving functional outcomes and trunk-arm 


control after stroke: a randomized controlled trial. Phys Ther. 


2012;92(4):483–92. https://doi.org/10.2522/ptj.20110213. 


14.Nilsen DM, Gillen G, di Russo T, et al. Effect of imagery perspective 

on occupational performance after stroke: a randomized controlled 

trial. Am J Occup Ther. 2012;66(3):320–9. https://doi.org/10.5014/ 

ajot.2012.003475. 

15.Masiero S, Armani M, Rosati G. Upper-limb robot-assisted therapy 

in rehabilitation of acute stroke patients: focused review and 

results of new randomized controlled trial. J Rehabil Res Dev. 

2011;48(4):355–66. 

16.Tariah HA, Almalty A, Sbeih Z, et al. Constraint induced movement 

therapy for stroke survivors in Jordon: a home-based model. Int 

Physiotherapy Canada, Volume 72, Number 4 

J Ther Rehabil. 2010;17(12):638–46. https://doi.org/10.12968/ 

ijtr.2010.17.12.638. 

17. Tang QP, Yang QD, Wu YH, et al. Effects of problem-oriented willed-

movement therapy on motor abilities for people with poststroke 

cognitive deficits. Phys Ther. 2005;85(10):1020–33. https://doi. 

org/10.1093/ptj/85.10.1020. 

18. Fang Y, Chen X, Li H, et al. A study on additional early physiotherapy 

after stroke and factors affecting functional recovery. Clin Rehabil. 

2003;17(6):608–17. 

19.Langhammer B, Stanghelle JK. Bobath or motor relearning 

programme? A comparison of two different approaches of 

physiotherapy in stroke rehabilitation: a randomized controlled 

study. Clin Rehabil. 2000;14(4):361–9. 

20.AVERT Trial Collaboration Group. Efficacy and safety of very early 

mobilisation within 24 h of stroke onset (AVERT): a randomised 

controlled trial. Lancet. 2015;386(9988):46–55. https://doi. 

org/10.1016/S0140-6736(15)60690-0. 

21.Llorens R, Noe E, Colomer C, et al. Effectiveness, usability, and 

cost-benefit of a virtual reality-based telerehabilitation program for 

balance recovery after stroke: a randomized controlled trial. Arch 

Phys Med Rehabil. 2015;96(3):418–25.e2. https://doi.org/10.1016/j. 

apmr.2014.10.019. 

22.Han C, Wang Q, Meng P-P, et al. Effects of intensity of arm training 

on hemiplegic upper extremity motor recovery in stroke patients: a 

randomized controlled trial. Clin Rehabil. 2013;27(1):75–81. https:// 

doi.org/10.1177/0269215512447223. 

23.Miklitsch C, Krewer C, Freivogel S, et al. Effects of a predefined 

mini-trampoline training programme on balance, mobility and 

activities of daily living after stroke: a randomized controlled 

pilot study. Clin Rehabil. 2013;27(10):939–47. https://doi. 

org/10.1177/0269215513485591. 

24.Ada L, Dean CM, Lindley R. Randomized trial of treadmill training 

to improve walking in community-dwelling people after stroke: 

the AMBULATE trial. Int J Stroke. 2013;8(6):436–44. https://doi. 

org/10.1111/j.1747-4949.2012.00934.x. 

25.Galvin R, Cusack T, O’Grady E, et al. Family-mediated exercise 

intervention (FAME): evaluation of a novel form of exercise delivery 

after stroke. Stroke. 2011;42(3):681–6. https://doi.org/10.1161/ 

STROKEAHA.110.594689. 

26.Bernhardt J, Dewey H, Thrift A, et al. A very early rehabilitation 
trial for stroke (AVERT): phase II safety and feasibility. Stroke. 

2008;39(2):390–6. https://doi.org/10.1161/STROKEAHA. 

107.492363. 

27.Hesse S, Werner C, Pohl M, et al. Mechanical arm trainer for 

the treatment of the severely affected arm after a stroke: a 

single-blinded randomized trial in two centers. Am J Phys 

Med Rehabil. 2008;87(10):779–88. https://doi.org/10.1097/ 

PHM.0b013e318186b4bc. 

28.van Nes IJ, Latour H, Schils F, et al. Long-term effects of 6-week 

whole-body vibration on balance recovery and activities of daily 

living in the postacute phase of stroke: a randomized, controlled 

trial. Stroke. 2006;37(9):2331–5. 

29.Baskett JJ, Broad JB, Reekie G, et al. Shared responsibility for 

ongoing rehabilitation: a new approach to home-based therapy 

after stroke. Clin Rehabil. 1999;13(1):23–33. 

30.Kim T, Kim S, Lee B. Effects of action observational training plus 

brain-computer interface-based functional electrical stimulation 

on paretic arm motor recovery in patient with stroke: a randomized 

controlled trial. Occup Ther Int. 2016;23(1):39–47. https://doi. 

org/10.1002/oti.1403. 

31.Jeong Y-G, Koo J-W. The effects of treadmill walking combined with 

obstacle-crossing on walking ability in ambulatory patients after 

stroke: a pilot randomized controlled trial. Top Stroke Rehabil. 

2016;23(6):406–12. 

32.Jung K-S, Jung J-H, In T-S, et al. Effects of weight-shifting exercise 

combined with transcutaneous electrical nerve stimulation on 

https://doi.org/10.1161/STROKEAHA.110.601997
https://doi.org/10.1161/STROKEAHA.115.011003
https://doi.org/10.1177/0269215507080141
https://doi.org/10.1111/j.1479-8301.2012.00412.x
https://doi.org/10.1016/j.jstrokecerebrovasdis.2014.08.012
https://doi.org/10.1177/0269215509343328
https://doi.org/10.1179/1074935714Z.0000000025
https://doi.org/10.1007/s00415-014-7345-4
https://doi.org/10.1177/0269215512455651
https://doi.org/10.1177/0269215511426803
https://doi.org/10.1179/1945511915Y.0000000011
https://doi.org/10.2522/ptj.20110213
https://doi.org/10.5014/ajot.2012.003475
https://doi.org/10.12968/ijtr.2010.17.12.638
https://doi.org/10.1093/ptj/85.10.1020
https://doi.org/10.1016/S0140-6736(15)60690-0
https://doi.org/10.1016/j.apmr.2014.10.019
https://doi.org/10.1177/0269215512447223
https://doi.org/10.1177/0269215512447223
https://doi.org/10.1177/0269215513485591
https://doi.org/10.1111/j.1747-4949.2012.00934.x
https://doi.org/10.1161/STROKEAHA.110.594689
https://doi.org/10.1161/STROKEAHA.107.492363
https://doi.org/10.1097/PHM.0b013e318186b4bc
https://doi.org/10.1002/oti.1403
https://doi.org/10.1177/0269215507080141
https://doi.org/10.1016/j.jstrokecerebrovasdis.2014.08.012
https://doi.org/10.1179/1074935714Z.0000000025
https://doi.org/10.1177/0269215512455651
https://doi.org/10.5014/ajot.2012.003475
https://doi.org/10.1002/oti.1403
https://doi.org/10.1097/PHM.0b013e318186b4bc
https://doi.org/10.1161/STROKEAHA.107.492363
https://doi.org/10.1161/STROKEAHA.110.594689
https://doi.org/10.1111/j.1747-4949.2012.00934.x
https://doi.org/10.1177/0269215513485591
https://doi.org/10.1016/j.apmr.2014.10.019
https://doi.org/10.1016/S0140-6736(15)60690-0
https://doi.org/10.1093/ptj/85.10.1020
https://doi.org/10.12968/ijtr.2010.17.12.638
https://www.utpjournals.press/loi/ptc
http:2015;96(3):418�25.e2


391 Paci et al. Generalizability of Results from Randomized Controlled Trials in Post-Stroke Physiotherapy 

muscle activity and trunk control in patients with stroke. 


Occup Ther Int. 2016;23(4):436–43. https://doi.org/10.1002/


oti.1446. 


33.Prange GB, Kottink AIR, Buurke JH, et al. The effect of arm 

support combined with rehabilitation games on upper-extremity 

function in subacute stroke: a randomized controlled trial. 

Neurorehabil Neural Repair. 2015;29(2):174–82. https://doi. 

org/10.1177/1545968314535985. 

34.Yang Y-R, Chen Y-H, Chang H-C, et al. Effects of interactive 

visual feedback training on post-stroke pusher syndrome: a pilot 

randomized controlled study. Clin Rehabil. 2015;29(10):987–93. 

 https://doi.org/10.1177/0269215514564898 . 

35.Shimodozono M, Noma T, Matsumoto S, et al. Repetitive facilitative 

exercise under continuous electrical stimulation for severe arm 

impairment after sub-acute stroke: a randomized controlled pilot 

study. Brain Inj. 2014;28(2):203–10. https://doi.org/10.3109/02699052. 

2013.860472. 

36.Stein J, Bishop L, Stein DJ, et al. Gait training with a robotic leg 

brace after stroke: a randomized controlled pilot study. Am J 

Phys Med Rehabil. 2014;93(11):987–94. https://doi.org/10.1097/ 

PHM.0000000000000119. 

37.Morone G, Iosa M, Bragoni M, et al. Who may have durable benefit 

from robotic gait training: a 2-year follow-up randomized controlled 

trial in patients with subacute stroke. Stroke. 2012;43(4):1140–2. 

 https://doi.org/10.1161/STROKEAHA.111.638148. 

38.Sale P, Ceravolo MG, Franceschini M. Action observation therapy 

in the subacute phase promotes dexterity recovery in right-

hemisphere stroke patients. Biomed Res Int. 2014;2014:457538. 

 https://doi.org/10.1155/2014/457538 . 

39.Wu C-Y, Wang T-N, Chen Y-T, et al. Effects of constraint-induced 

therapy combined with eye patching on functional outcomes and 

movement kinematics in poststroke neglect. Am J Occup Ther. 

2013;67(2):236–45. https://doi.org/10.5014/ajot.2013.006486. 

40.Wu C-Y, Yang C-L, Chen M-D, et al. Unilateral versus bilateral 

robot-assisted rehabilitation on arm-trunk control and functions 

post stroke: a randomized controlled trial. J Neuroeng Rehabil. 

2013;10:35. https://doi.org/10.1186/1743-0003-10-35. 

41.Lima RC, Michaelsen SM, Nascimento LR, et al. Addition of trunk 

restraint to home-based modified constraint-induced movement 

therapy does not bring additional benefits in chronic stroke 

individuals with mild and moderate upper limb impairments: 

a pilot randomized controlled trial. Neurorehabilitation. 

2014;35(3):391–404.  https://doi.org/10.3233/NRE-141130. 

42.Subramanian SK, Lourenco CB, Chilingaryan G, et al. Arm motor 

recovery using a virtual reality intervention in chronic stroke: 

randomized control trial. Neurorehabil Neural Repair. 2013;27:13– 

23.  https://doi.org/ 10.1177/1545968312449695. 

43.Nadeau SE, Wu SS, Dobkin BH, et al.; LEAPS investigative team. 

Effects of task-specific and impairment-based training compared 

with usual care on functional walking ability after inpatient 

stroke rehabilitation: LEAPS trial. Neurorehabil Neural Repair. 

2013;27(4):370–80. https://doi.org/10.1177/1545968313481284. 

44.Shimodozono M, Noma T, Nomoto Y, et al. Benefits of a 

repetitive facilitative exercise program for the upper paretic 

extremity after subacute stroke: a randomized controlled trial. 

Neurorehabil Neural Repair. 2013;27(4):296–305. https://doi. 

org/10.1177/1545968312465896. 

45.Brunner IC, Skouen JS, Strand LI. Is modified constraint-induced 

movement therapy more effective than bimanual training in 

improving arm motor function in the subacute phase post stroke? 

A randomized controlled trial. Clin Rehabil. 2012;26(12):1078–86. 

https://doi.org/10.1177/0269215512443138. 

46.Cha Y, Kim Y, Hwang S, et al. Intensive gait training with rhythmic 

auditory stimulation in individuals with chronic hemiparetic 

stroke: a pilot randomized controlled study. Neurorehabilitation. 

2014;35(4):681–8. https://doi.org/ 10.3233/NRE-141182. 

47.Dispa D, Lejeune T, Thonnard J-L. The effect of repetitive rhythmic 

precision grip task-oriented rehabilitation in chronic stroke 

patients: a pilot study. Int J Rehabil Res. 2013;36(1):81–7. https://doi. 

org/10.1097/MRR.0b013e32835acfd5. 

48.Cho KH, Lee WH. Virtual walking training program using a real-

world video recording for patients with chronic stroke: a pilot study. 

Am J Phys Med Rehabil. 2013;92(5):371–80. https://doi.org/ 10.1097/ 

PHM.0b013e31828cd5d3. 

49.Hayward KS, Barker RN, Brauer SG, et al. SMART arm with 

outcome-triggered electrical stimulation: a pilot randomized 

clinical trial. Top Stroke Rehabil. 2013;20(12):289–98. https://doi. 

org/10.1177/1545968317744276. 

50.Park H-J, Oh D-W, Choi J-D, et al. Action observation training 

of community ambulation for improving walking ability of 

patients with post-stroke hemiparesis: a randomized controlled 

pilot trial. Clin Rehabil. 2016;31(8):1078–86. https://doi. 

org/10.1177/0269215516671982. 

51.Kim C-Y, Lee J-S, Kim H-D, et al. Lower extremity muscle 

activation and function in progressive task-oriented training 

on the supplementary tilt table during stepping-like movements 

in patients with acute stroke hemiparesis. J Electromyogr 

Kinesiol. 2015;25(3):522–30. https://doi.org/10.1016/j. 

jelekin.2015.03.004. 

52.Liu KPY, Chan CCH. Pilot randomized controlled trial of self-

regulation in promoting function in acute post-stroke patients. Arch 

Phys Med Rehabil. 2014;95(7):1262–7. https://doi.org/10.1016/j. 

apmr.2014.03.018. 

53.Masiero S, Armani M, Ferlini G, et al. Randomized trial of a robotic 

assistive device for the upper extremity during early inpatient stroke 

rehabilitation. Neurorehabil Neural Repair. 2014;28(4):377–86. 

https://doi.org/10.1177/1545968313513073. 

54.Harmsen W, Bussmann JBJ, Selles RW, et al. A mirror therapy-

based action observation protocol to improve motor learning after 

stroke. Neurorehabil Neural Repair. 2015;29(6):509–16. https://doi. 

org/10.1177/1545968314558598. 

55.Robertson IH, McMillan TM, MacLeod E, et al. Rehabilitation by 

limb activation training reduces left-sided motor impairment in 

unilateral neglect patients: a single-blind randomised control 

trial. Neuropsychol Rehabil. 2002;12(5):439–54. https://doi. 

org/10.1080/09602010244000228. 

56.Immink MA, Hillier S, Petkov J. Randomized controlled trial of yoga 

for chronic poststroke hemiparesis: motor function, mental health, 

and quality of life outcomes. Top Stroke Rehabil. 2014;21(3):256–71. 

https://doi.org/10.1310/tsr2103-256. 

57.Dickstein R, Deutsch JE, Yoeli Y, et al. Effects of integrated motor 
imagery practice on gait of individuals with chronic stroke: 

a half-crossover randomized study. Arch Phys Med Rehabil. 

2013;94(11):2119–25. https://doi.org/10.1016/j.apmr.2013.06.031. 

58.Schmid AA, Miller KK, van Puymbroeck M, et al. Yoga leads 

to multiple physical improvements after stroke, a pilot study. 

Complement Ther Med. 2014;22(6):994–1000. https://doi. 

org/10.1016/j.ctim.2014.09.005. 

59.Kottink AIR, Prange GB, Krabben T, et al. Gaming and conventional 

exercises for improvement of arm function after stroke: a 

randomized controlled pilot study. Games Health J. 2014;3(3):184– 

91. https://doi.org/10.1089/g4h.2014.0026. 

60.Wu C-Y, Huang P-C, Chen Y-T, et al. Effects of mirror therapy on 

motor and sensory recovery in chronic stroke: a randomized 

controlled trial. Arch Phys Med Rehabil. 2013;94(6):1023–30. https:// 

doi.org/10.1016/j.apmr.2013.02.007. 

61.Lin K-C, Wu C-Y, Wei T-H, et al. Effects of modified constraint-

induced movement therapy on reach-to-grasp movements and 

functional performance after chronic stroke: a randomized 

controlled study. Clin Rehabil. 2007;21(12):1075–86. 

62.Wu CY, Chen CL, Tsai WC, et al. A randomized controlled trial of 

modified constraint-induced movement therapy for elderly stroke 

https://doi.org/10.1002/oti.1446
https://doi.org/10.1177/1545968314535985
https://doi.org/10.1177/0269215514564898
https://doi.org/10.3109/02699052.2013.860472
https://doi.org/10.1097/PHM.0000000000000119
https://doi.org/10.1161/STROKEAHA.111.638148
https://doi.org/10.1155/2014/457538
https://doi.org/10.5014/ajot.2013.006486
https://doi.org/10.1186/1743-0003-10-35
https://doi.org/10.3233/NRE-141130
https://doi.org/10.1177/1545968313481284
https://doi.org/10.1177/1545968312465896
https://doi.org/10.1177/0269215512443138
https://doi.org/10.1097/MRR.0b013e32835acfd5
https://doi.org/10.1177/1545968317744276
https://doi.org/10.1177/0269215516671982
https://doi.org/10.1016/j.jelekin.2015.03.004
https://doi.org/10.1016/j.apmr.2014.03.018
https://doi.org/10.1177/1545968313513073
https://doi.org/10.1177/1545968314558598
https://doi.org/10.1080/09602010244000228
https://doi.org/10.1310/tsr2103-256
https://doi.org/10.1016/j.apmr.2013.06.031
https://doi.org/10.1016/j.ctim.2014.09.005
https://doi.org/10.1089/g4h.2014.0026
https://doi.org/10.1016/j.apmr.2013.02.007
https://doi.org/10.1016/j.apmr.2013.02.007
https://doi.org/10.1002/oti.1446
https://doi.org/10.1177/1545968314535985
https://doi.org/10.3109/02699052.2013.860472
https://doi.org/10.1097/PHM.0000000000000119
https://doi.org/10.1177/1545968312449695
https://doi.org/10.1177/1545968312465896
https://doi.org/10.3233/NRE-141182
https://doi.org/10.1016/j.ctim.2014.09.005
https://doi.org/10.1080/09602010244000228
https://doi.org/10.1177/1545968314558598
https://doi.org/10.1016/j.apmr.2014.03.018
https://doi.org/10.1016/j.jelekin.2015.03.004
https://doi.org/10.1177/0269215516671982
https://doi.org/10.1177/1545968317744276
https://doi.org/10.1097/PHM.0b013e31828cd5d3
https://doi.org/10.1097/PHM.0b013e31828cd5d3
https://doi.org/10.1097/MRR.0b013e32835acfd5


392 

survivors: changes in motor impairment, daily functioning, and 

quality of life. Arch Phys Med Rehabil. 2007;88(3):273–8. 

63.Alabdulwahab SS, Ahmad F, Singh H. Effects of functional limb 


overloading on symmetrical weight bearing, walking speed, 


perceived mobility, and community participation among patients 


with chronic stroke. Rehabil Res Pract. 2015;2015:241519. http://


dx.doi.org/10.1155/2015/241519. 


64.Sale P, Mazzoleni S, Lombardi V, et al. Recovery of hand function 

with robot-assisted therapy in acute stroke patients: a randomized-

controlled trial. Int J Rehabil Res. 2014;37(3):236–42. https://doi. 

org/10.1097/MRR.0000000000000059. 

65.Middleton A, Merlo-Rains A, Peters D, et al. Body weight-supported 

treadmill training is no better than overground training for 

individuals with chronic stroke: a randomized controlled trial. 

Top Stroke Rehabil. 2014;21(6):462–76. https://doi.org/10.1310/ 

tsr2106-462. 

66.Kim H, Choi W, Lee W, et al. Virtual dual-task treadmill training 


using video recording for gait of chronic stroke survivors: a 


randomized controlled trial. J Phys Ther Sci. 2015;27(12):3693–7. 


   https://doi.org/ 10.1589/jpts.27.3693. 


67.Ang KK, Guan C, Phua KS, et al. Brain-computer interface-based 


robotic end effector system for wrist and hand rehabilitation: 


results of a three-armed randomized controlled trial for chronic 


stroke. Front Neuroeng. 2014;7:30. https://doi.org/ 10.3389/


fneng.2014.00030. 


68.Takebayashi T, Koyama T, Amano S, et al. A 6-month follow-up 

after constraint-induced movement therapy with and without 

transfer package for patients with hemiparesis after stroke: a pilot 

quasi-randomized controlled trial. Clin Rehabil. 2013;27(5):418–26. 

 https://doi.org/10.1177/0269215512460779. 

69.Vahlberg B, Cederholm T, Lindmark B, et al. Short-term and 


long-term effects of a progressive resistance and balance exercise 


program in individuals with chronic stroke: a randomized 


controlled trial. Disabil Rehabil. 2016;39(16):1615–22. https://doi.


org/10.1080/09638288.2016.1206631. 


70.Platz T, van Kaick S, Mehrholz J, et al. Best conventional therapy 


versus modular impairment-oriented training for arm paresis 


after stroke: a single-blind, multicenter randomized controlled 


trial. Neurorehabil Neural Repair. 2009;23(7):706–16. https://doi.


org/10.1177/1545968309335974. 


71.Duncan P, Studenski S, Richards L, et al. Randomized clinical trial 


of therapeutic exercise in subacute stroke. Stroke. 2003;34(9):


2173–80. 


72.Moreland JD, Goldsmith CH, Huijbregts MP, et al. Progressive 


resistance strengthening exercises after stroke: a single-


blind randomized controlled trial. Arch Phys Med Rehabil. 


2003;84(10):1433–40. 


73.Tibaek S, Gard G, Dehlendorff C, et al. The effect of pelvic 


floor muscle training on sexual function in men with lower 


urinary tract symptoms after stroke. Top Stroke Rehabil. 


2015;22(3):185–93. https://doi.org/10.1179/10749357


14Z.0000000019. 


74.Liao Y-Y, Yang Y-R, Wu Y-R, et al. Virtual reality-based Wii Fit 


training in improving muscle strength, sensory integration ability, 


and walking abilities in patients with Parkinson’s disease: a 


randomized control trial. Int J Gerontol. 2015;9(4):190–5. https://


doi.org/10.1016/j.ijge.2014.06.007. 


75.Tankisheva E, Bogaerts A, Boonen S, et al. Effects of intensive whole-

body vibration training on muscle strength and balance in adults 

with chronic stroke: a randomized controlled pilot study. Arch 

Phys Med Rehabil. 2014;95(3):439–46. https://doi.org/10.1016/j. 

apmr.2013.09.009. 

76.Bale M, Strand L. Does functional strength training of the leg in 

subacute stroke improve physical performance? A pilot randomized 

controlled trial. Clin Rehabil. 2008;22(10–11):911–21. https://doi. 

org/10.1177/0269215508090092. 

Physiotherapy Canada, Volume 72, Number 4 

77.Mead GE, Greig CA, Cunningham I, et al. Stroke: a randomized trial 

of exercise or relaxation. J Am Geriatr Soc. 2007;55(6):892–9. 

78.Blennerhassett J, Dite W. Additional task-related practice improves 

mobility and upper limb function early after stroke: a randomised 

controlled trial. Aust J Physiother. 2004;50(4):219–24. 

79.Liu KP, Chan CC, Lee TM, et al. Mental imagery for promoting 

relearning for people after stroke: a randomized controlled trial. 

Arch Phys Med Rehabil. 2004;85(9):1403–8. 

80.Toledano-Zarhi A, Tanne D, Carmeli E, et al. Feasibility, safety and 

efficacy of an early aerobic rehabilitation program for patients 

after minor ischemic stroke: a pilot randomized controlled trial. 

Neurorehabilitation. 2011;28(2):85–90. https://doi.org/10.3233/ 

NRE-2011-0636. 

81.Dohle C, Pullen J, Nakaten A, et al. Mirror therapy promotes 

recovery from severe hemiparesis: a randomized controlled trial. 

Neurorehabil Neural Repair. 2009;23(3):209–17. https://doi. 

org/10.1177/1545968308324786. 

82.de Kroon JR; IJzerman MJ. Electrical stimulation of the 

upper extremity in stroke: cyclic versus EMG-triggered 

stimulation. Clin Rehabil. 2008;22(8):690–7. https://doi. 

org/10.1177/0269215508088984. 

83.Rabadi MH, Galgano M, Lynch D, et al. A pilot study of activity-

based therapy in the arm motor recovery post stroke: a randomized 

controlled trial. Clin Rehabil. 2008;22(12):1071–82. https://doi. 

org/10.1177/0269215508095358. 

84.Langhammer B, Stanghelle JK, Lindmark B. An evaluation of two 

different exercise regimes during the first year following stroke: a 

randomised controlled trial. Physiother Theory Pract. 2009;25(2):55– 

68. https://doi.org/10.1080/09593980802686938. 

85.Horsley SA, Herbert RD, Ada L. Four weeks of daily stretch has 

little or no effect on wrist contracture after stroke: a randomised 

controlled trial. Aust J Physiother. 2007;53(4):239–45. 

86.Marigold DS, Eng JJ, Dawson AS, et al. Exercise leads to faster 

postural reflexes, improved balance and mobility, and fewer 

falls in older persons with chronic stroke. J Am Geriatr Soc. 

2005;53(3):416–23. 

87.Hunter SM, Hammett L, Ball S, et al. Dose-response study of 
mobilisation and tactile stimulation therapy for the upper extremity 

early after stroke: a phase I trial. Neurorehabil Neural Repair. 

2011;25(4):314–22. https://doi.org/10.1177/1545968310390223. 

88.Chan MK-L, Tong RK-Y, Chung KY-K. Bilateral upper limb training 

with functional electric stimulation in patients with chronic 

stroke. Neurorehabil Neural Repair. 2009;23(4):357–65. https://doi. 

org/10.1177/1545968308326428. 

89.Mayo NE, Mackay-Lyons MJ, Scott SC, et al. A randomized trial 

of two home-based exercise programmes to improve functional 

walking post-stroke. Clin Rehabil. 2013;27(7):659–71. https://doi. 

org/10.1177/0269215513476312. 

90.Schmid AA, van Puymbroeck M, Altenburger PA, et al. Poststroke 

balance improves with yoga: a pilot study. Stroke. 2012;43(9):2402–7. 

https://doi.org/10.1161/STROKEAHA.112.658211. 

91.Brogardh C, Vestling M, Sjolund BH. Shortened constraint-

induced movement therapy in subacute stroke – no effect of using 

a restraint: a randomized controlled study with independent 

observers. J Rehabil Med. 2009;41(4):231–6. https://doi. 

org/10.2340/16501977-0312. 

92.Piron L, Turolla A, Agostini M, et al. Exercises for paretic upper 

limb after stroke: a combined virtual-reality and telemedicine 

approach. J Rehabil Med. 2009;41(12):1016–102. https://doi. 

org/10.2340/16501977-0459. 

93.Timmermans AA, Lemmens RJ, Monfrance M, et al. Effects of task-

oriented robot training on arm function, activity, and quality of life 

in chronic stroke patients: a randomized controlled trial. J Neuroeng 

Rehabil. 2014;11:45. https://doi.org/10.1186/1743-0003-11-45. 

94.Liu N, Cadilhac DA, Andrew NE, et al. Randomized controlled trial of 

early rehabilitation after intracerebral hemorrhage stroke: difference 

http://dx.doi.org/10.1155/2015/241519
http://dx.doi.org/10.1155/2015/241519
https://doi.org/10.1097/MRR.0000000000000059
https://doi.org/10.1310/tsr2106-462
https://doi.org/10.1177/0269215512460779
https://doi.org/10.1080/09638288.2016.1206631
https://doi.org/10.1177/1545968309335974
https://doi.org/10.1179/1074935714Z.0000000019
https://doi.org/10.1016/j.ijge.2014.06.007
https://doi.org/10.1016/j.ijge.2014.06.007
https://doi.org/10.1016/j.apmr.2013.09.009
https://doi.org/10.1177/0269215508090092
https://doi.org/10.3233/NRE-2011-0636
https://doi.org/10.1177/1545968308324786
https://doi.org/10.1177/0269215508088984
https://doi.org/10.1177/0269215508095358
https://doi.org/10.1080/09593980802686938
https://doi.org/10.1177/1545968310390223
https://doi.org/10.1177/1545968308326428
https://doi.org/10.1177/0269215513476312
https://doi.org/10.1161/STROKEAHA.112.658211
https://doi.org/10.2340/16501977-0312
https://doi.org/10.2340/16501977-0459
https://doi.org/10.1186/1743-0003-11-45
https://doi.org/10.1097/MRR.0000000000000059
https://doi.org/10.1310/tsr2106-462
https://doi.org/10.1589/jpts.27.3693
https://doi.org/10.3389/fneng.2014.00030
https://doi.org/10.3389/fneng.2014.00030
https://doi.org/10.1080/09638288.2016.1206631
https://doi.org/10.1177/1545968309335974
https://doi.org/10.1179/1074935714Z.0000000019
https://doi.org/10.1016/j.apmr.2013.09.009
https://doi.org/10.1177/0269215508090092
https://doi.org/10.2340/16501977-0459
https://doi.org/10.2340/16501977-0312
https://doi.org/10.1177/0269215513476312
https://doi.org/10.1177/1545968308326428
https://doi.org/10.1177/0269215508095358
https://doi.org/10.1177/0269215508088984
https://doi.org/10.1177/1545968308324786
https://doi.org/10.3233/NRE-2011-0636
https://www.utpjournals.press/loi/ptc


393 Paci et al. Generalizability of Results from Randomized Controlled Trials in Post-Stroke Physiotherapy 

in outcomes within 6 months of stroke. Stroke. 2014;45(12):3502–7. 

https://doi.org/10.1161/STROKEAHA.114.005661. 

95.McDonnell MN, Hillier SL, Miles TS, et al. Influence of combined 

afferent stimulation and task-specific training following stroke: 

a pilot randomized controlled trial. Neurorehabil Neural Repair. 

2007;21(5):435–43. 

96.Saeys W, Vereeck L, Truijen S, et al. Randomized controlled trial 

of truncal exercises early after stroke to improve balance and 

mobility. Neurorehabil Neural Repair. 2012;26(3):231–8. https://doi. 

org/10.1177/1545968311416822. 

97.Jang YY, Kim TH, Lee BH. Effects of brain–computer interface-

controlled functional electrical stimulation training on shoulder 

subluxation for patients with stroke: A randomized controlled 

trial. Occup Ther Int. 2016;23(2):175–85. https://doi.org/10.1002/ 

oti.1422. 

98.Wu CY, Huang PC, Chen YT, et al. Effects of mirror therapy on motor 

and sensory recovery in chronic stroke: a randomized controlled 

trial. Arch Phys Med Rehabil. 2013;94(6):1023–30. https://doi. 

org/10.1016/j.apmr.2013.02.007. 

99.Suh JH, Han SJ, Jeon SY, et al. Effect of rhythmic auditory 


stimulation on gait and balance in hemiplegic stroke patients. 


NeuroRehabilitation. 2014;34(1):193–9. https://doi.org/10.3233/


NRE-131008. 


100.Barcala L, Grecco LA, Colella F, et al. Visual biofeedback balance 

training using wii fit after stroke: a randomized controlled trial. J Phys 

Ther Sci. 2013;25(8):1027–32. https://doi.org/10.1589/jpts.25.1027. 

https://doi.org/10.1161/STROKEAHA.114.005661
https://doi.org/10.1177/1545968311416822
https://doi.org/10.1002/oti.1422
https://doi.org/10.1016/j.apmr.2013.02.007
https://doi.org/10.3233/NRE-131008
https://doi.org/10.1589/jpts.25.1027
https://doi.org/10.1177/1545968311416822
https://doi.org/10.3233/NRE-131008
https://doi.org/10.1016/j.apmr.2013.02.007
https://doi.org/10.1002/oti.1422

	Generalizability of Results from Randomized Controlled Trials in Post-Stroke Physiotherapy
	METHODS
	RESULTS
	DISCUSSION
	CONCLUSIONS
	KEY MESSAGES
	What is already known on this topic
	What this study adds

	REFERENCES
	APPENDIX: STUDIES REFERENCED IN TABLES 1 AND 2


