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We read with great interest the study by Goncalves 
et  al. (1), which assessed the intensity of activity 
levels among stroke patients. We commend the aut-
hors for highlighting the importance of rehabilitation 
protocols in a population who face long-term compli-
cations of their disorder. With the long-term effects of 
stroke, neuroplasticity is of importance. Longer time 
to rehabilitation can negatively impact the recovery 
of people affected and can thus affect their ability to 
function independently, which can potentially reduce 
cardiovascular response. The study utilized various 
measurement parameters to assess levels of exercise 
intensity. Motion sensors and heart rate monitors were 
used to determine the intensity of physical activity 
among patients. After carefully reading through this 
study, we would like to offer a few points of discussion. 

There appears to be a lack of homogeneity between 
participants. The severity of stroke is an important fac-
tor in the outcome of rehabilitation; however, it was not 
determined before enrolling participants in the study 
(only chronicity of stroke was mentioned). Further, the 
artery involved can lead to a difference in symptoms 
displayed by patients, which can also cause difficulties 
in rehabilitation. Cardiac complications are likely after 
the occurrence of stroke and the severity of cardiac 
consequences is directly proportional to the severity of 
ischaemic stroke and its consequences. Standardizing 
the participants involved would have yielded greater 
credibility to the study methodology and a better un-
derstanding of the results (2). A screening tool such as 
the NIHSS scale would have helped screen patients and 
assign them to groups for better results (3).

Another point of interest is the exercise protocols 
used for the participants. No standard exercise guide-
line was implemented in this study. Exercise guidelines 
for stroke recommend 3 to 5 days per week of aerobic 
training (20–40 min at moderate intensity) and 2 to 3 
days per week of resistance training (1–3 sets of 8–15 
repetitions between 30% and 50% of 1 repetition 
maximum) (4). Studies have shown that both aerobic 
and strength training exercises demonstrate a good 
prognosis in post-stroke patients (5). The authors 
focused on balance, endurance, and functional lower 
limb training in their study. Exercise protocols were 

also performed only twice, which may not provide 
sufficient time to determine the effects of exercise in-
terventions, or patient adaptation to exercise (6). As the 
inclusion criteria included patients with chronic stroke, 
there are a variety of complications that could arise 
such as spasticity, balance disorders, and decreased 
endurance. The variety of levels of dysfunction could 
yield a variety of data on the level of physical activity 
among stroke patients.

The study conducted by Goncalves et al. (1) has its 
merits and can be of great help in shedding light on 
cardiovascular and musculoskeletal conditions that 
exist among stroke patients. A more rigorous study 
with homogeneity of participants, and exercise pro-
tocols based on clinical practice guidelines, would 
help in the generalizability of data, and help identify 
the benefits provided by increasing, and maintaining, 
increased physical activity levels among patients who 
have suffered a stroke.
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We thank Felicianus Anthony Pereira et al. for their 
thoughtful commentary on our article. We appreciate 
the opportunity to clarify some key points that may 
have led to misunderstanding regarding the study’s 
primary objectives and design.

First, we wish to emphasize that the primary aim 
of our research was to compare the estimations of 
physical activity intensity between a motion sensor 
and a heart rate monitor in stroke patients during 
routine outpatient rehabilitation sessions. Our study 
was conducted in real-world clinical settings without 
implementing a specific exercise protocol or selecting 
patients based on clinical characteristics. This ap-
proach was intentional and designed to reflect actual 
practices in stroke rehabilitation in France rather than a 
controlled, standardized clinical trial environment.

Second, regarding the heterogeneity of participants, 
we acknowledge that stroke severity and related 
cardiac complications are essential factors in reha-
bilitation outcomes. However, our objective was to 
evaluate the tools used to estimate physical acti-
vity intensity under routine conditions, as typically 
encountered in outpatient physiotherapy settings. The 
diversity of the patient population in our study mir-
rors the typical range of chronic-phase stroke patients 
seen in everyday practice, offering valuable insights 
into the use of these tools in real-world rehabilitation 
scenarios.

Additionally, in the French healthcare system, the 
frequency and content of rehabilitation sessions are 
determined collaboratively between the patient and 
the physiotherapist. This reflects the typical practice 
of outpatient stroke rehabilitation in France. 

We recognize the importance of standardized exer-
cise protocols and homogeneity in patient selection for 
certain types of studies, particularly when exploring 
the clinical outcomes of rehabilitation interventions. 
However, this was not the focus of our research. For 
more details on the clinical characteristics of the stroke 
patients in our study and the specific exercises used 
during the rehabilitation sessions, we refer readers to 
a separate article we published recently, which speci-
fically addresses these aspects in more depth (1). 

In conclusion, our study contributes meaningful 
insights into the use of monitoring tools in stroke 
rehabilitation under routine clinical conditions. We 
appreciate the comments from Pereira et al. and hope 
this response clarifies the objectives of our study and 
its relevance to real-world clinical practice.
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