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Abstract 
Background: People who survive a stroke, in many cases require upper-limb rehabilitation 

(ULR), which plays a vital role in stroke recovery practices. However, rehabilitation services in 

the Global South are often not affordable or easily accessible. For example, in Bangladesh, the 

access to and use of rehabilitation services is limited and influenced by cultural factors and 

patient’s everyday lives. In addition, while wearable devices have been used to enhance ULR 
exercises to support self-directed home-based rehabilitation, this has primarily been applied in 

developed regions and is not common in many Global South countries due to potential costs and 

limited access to technology. 

Objective: Our goal was to understand better physiotherapists’, patients’ and caregivers’ 
experiences of rehabilitation in Bangladesh, existing rehabilitation practices, and how they differ 

from the rehabilitation approach in the United Kingdom (UK). Understanding these differences 

and experiences would help to identify opportunities and requirements for developing affordable 

wearable devices that could support ULR in home settings. 

Methods: We conducted an exploratory study with 14 participants representing key stakeholder 

groups. We interviewed physiotherapists and patients in Bangladesh to understand their 

approaches, rehabilitation experiences and challenges, and technology use in this context. We also 

interviewed UK physiotherapists to explore the similarities and differences between the two 

countries and identify specific contextual and design requirements for low-cost wearables for 

ULR. Overall, we remotely interviewed 8 physiotherapists (4 in the UK, 4 in Bangladesh), 3 ULR 

patients in Bangladesh, and 3 caregivers in Bangladesh. Participants were recruited through formal 

communications and personal contacts. Each interview was conducted online, except for two 

interviews, and audio was recorded with consent. A total of 10 hours of discussions were 

transcribed. The results were analyzed using thematic analysis.  

Results: We identified several sociocultural factors that affect ULR and should be taken into 

account when developing technologies for the home: the important role of family who may 

influence the treatment based on social and cultural perceptions; the impact of gender norms and 

their influence on attitudes towards rehabilitation and physiotherapists; and differences in 

approach to rehabilitation between the UK and Bangladesh, with Bangladeshi physiotherapists 

focusing on individual movements that are necessary to build strength in the affected parts, and 

their British counterparts favoring a more holistic approach. We propose practical considerations 

and design recommendations for developing ULR devices for low-resource settings.    



Conclusions: Our work shows that while it is possible to build a low-cost wearable device, the 

difficulty lies in addressing socio-technical challenges. When developing new health technologies, 

it is imperative to not only understand how well they could fit into patients’, caregivers’, and 

physiotherapists’ everyday lives, but also how they may influence any potential tensions 

concerning culture, religion, and the characteristics of the local healthcare system.  
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Introduction 
Every year, more than 55 million people globally experience a stroke, which results in around 5 

million deaths [1,2]. Those who survive the stroke may lose limb function in the upper limbs [3], 

which impacts motor control and can lead to long-term or permanent disability [2,4,5]. As a result, 

stroke patients cannot perform daily living activities such as eating, picking, and placing, and may 

become dependent on caregivers [4,6]. 

Stroke patients often undergo upper-limb rehabilitation (ULR) to improve their range of 

movements [7], which can help them lead independent lives and reduce reliance on caregivers. 

This rehabilitation is possible in hospital-based and home-based setups [8,9]. Traditional 

rehabilitation is conducted in a controlled environment in the hospital and includes action 

observation and mental imagery [8], task-specific training, and constraint-induced movement 

therapy with trained support personnel [9]. In contrast, home-based ULR focuses on everyday 

activities that reduce the requirement to visit hospitals [10]. However, access to rehabilitation can 

be an issue, especially in the Global South. For example, 97.25% of stroke patients in Bangladesh 

have limb weakness and require rehabilitation [3], and health inequalities mean that rehabilitation 

services are almost non-existent [11,12]. Lack of rehabilitation or low engagement and compliance 

with it can lead to permanent disability, exacerbating poverty and inequality as people and their 

caregivers cannot work, creating a long-term dependency on caregivers [11]. Furthermore, patients 

often do not engage with home-based rehabilitation [13], may lose interest in repetitive exercises 

[14] or may incorrectly perform the exercises for fear of pain [7], negatively impacting the progress 

of their treatment. Factors such as low physical activity and self-efficacy, stress, lack of support, 

and adherence to physical treatment can further affect the treatment [7,15]. 

Novel technologies have been used to support rehabilitation in home-based settings, including 

Virtual Reality environments [16], wearable devices [17,18], or robotic devices for measuring 

upper-limb movements and improving the extension and flexion range of the arms [19–21]. 

Furthermore, electrical stimulation has been used to stimulate weak limbs [22]. However, these 

solutions are often complex, large, and expensive [23], and are difficult to integrate in everyday 

routine. As such, they are not appropriate for home use or low-income communities, especially in 

the Global South. Wearable technologies are a promising alternative as they are small and can be 

worn at home. In recent years, several projects have explored the use of wearable devices to 

support rehabilitation [24–27] and patient monitoring [28], although their accuracy in identifying 



the differences in upper limb exercises is limited and they have not been tested in the home 

environment. Therefore, there is a pressing need to develop affordable, low-cost ULR tools for 

stroke patients that support the integration of physiotherapy exercises within community health 

settings and at home to support recovery and increase independence of the stroke patients. 

Aims and Approach 

This project aimed to gather contextual and design requirements for affordable, low-cost wearables 

to support post-stroke ULR. In particular, we wanted to understand how upper limb rehabilitation 

is perceived and practiced in Bangladesh, and to compare the approach with the practice of 

physiotherapists from the United Kingdom. While both countries are economically different and 

are characterized by different cultures, understanding current rehabilitation practices in both 

settings and differences in approaches would highlight the unique needs of key stakeholders, 

including Bangladeshi physiotherapists and patients, and help to inform the design of low-cost 

ULR wearables.  

As there is limited research on the user experience of rehabilitation devices in the Global South 

settings (with most studies focused on the technical aspects, e.g. [26]), we decided to follow the 

person-based approach [29] and prioritize understanding the needs of different stakeholder groups, 

as this is the first step in developing digital health interventions. By starting with qualitative 

research, we aimed to understand users’ experiences, their needs, and challenges they face when 
providing or receiving physiotherapy. This step is necessary when developing any new 

technologies or technology-based interventions as it allows researchers to identify a wide range of 

issues and discuss them in depth [29]. In our case, it would help to explore the challenges stroke 

patients face as a motivation to identify specific requirements for technology before spending time 

and resources on development [29]. Therefore, in this paper we report the results of interviews 

conducted with physiotherapists, caregivers, and patients.  

Methods 

Study Design 
As this was the first step in the design process [29], the aim of the study was to understand the 

wider context within which users operate and to identify requirements for technology considering 

different stakeholders’ perspectives. Therefore, semi-structured interviews were used as the main 

research method as they help to understand a given topic in depth and allow the researchers to ask 

follow-up questions while ensuring key topics are covered [30]. Furthermore, as they are a source 

of rich contextual data, fewer participants are required, especially when conducting an exploratory 

study with the aim to identify a broad range of related issues [30].  

Recruitment and participants 
We used a purposeful and targeted recruitment approach [31] to recruit representatives of all key 

stakeholder groups. We used our extended networks and local institutions to reach out to 

physiotherapists, and recruited 4 Bangladeshi physiotherapists through Medical Colleges in Dhaka 

and 4 British physiotherapists through our contacts at the School of Healthcare Sciences at Cardiff 



University and the Stroke Association. Five of them were women, and 3 were men. They were 

between 35-50 years old and had 8-14 years of experience working as a physiotherapist; they all 

had experience with ULR. One British physiotherapist had an additional 14 years of experience as 

an academic.  

Through Bangladeshi physiotherapists, we recruited 3 patients who underwent ULR in the past 

and 3 caregivers for people who had had a stroke. Patients were between 26-55 years old 

(SD=14.8); 2 were men. They underwent rehabilitation for stroke (male, 55 years old), hand injury 

due to an accident (male, 35 years old), and carpal tunnel syndrome (female, 26 years old). We 

recruited 1 informal and 2 formal caregivers. The informal caregiver (a housewife) was recruited 

together with her husband (a patient). The two formal caregivers were recruited through formal 

phone calls to the Caregiver Institute in Bangladesh, where they both worked as caregiver trainers, 

while the informal caregivers received no such training. The caregivers were 40-55 years old. 

Table 1 shows the overview of the participants.  

 

Table1: Overview of participants and types of sessions they participated (n=14)  

Session Type Participant 

ID  

Participant Type  

 

Gender  Format Country 

Individual Interview PT1  Physiotherapist  Female  Online  UK  

PT2  Physiotherapist Female  Online  UK 

PT3  Physiotherapist Female  Online  UK 

PT4  Physiotherapist Female  Online  UK 

Group Discussion PT5  Physiotherapist Male   Online  Bangladesh  

PT6  Physiotherapist Female  Online  Bangladesh 

Group Discussion PT7  Physiotherapist Male  Online  Bangladesh 

PT8  Physiotherapist Male Online  Bangladesh 

Group Discussion P1 Patient Male  Online  Bangladesh 

C1 Caregiver  Female  Online  Bangladesh 

Individual Interview P2 Patient   Male   Online  Bangladesh 

Individual Interview P3  Patient   Female  In-person  Bangladesh 

Group Discussion 
 

C2 Caregiver  Male  In-person Bangladesh 

C3 Caregiver  Male In-person Bangladesh 

 

Procedures 
We conducted the interviews between March 2021 and October 2021. Given physiotherapists’ 
busy schedule, they were given an option to attend individual or group sessions, depending on 

their preference and availability.  Data was collected by 1 researcher in the United Kingdom and 

3 researchers in Bangladesh. Semi-structured interviews with physiotherapists were conducted 

remotely via Zoom and lasted approximately 60 minutes. They were attended by 1-2 

physiotherapists at the time; all British physiotherapists were interviewed individually, while 4 



Bangladeshi physiotherapists joined in pairs. Regardless of the number of participants present, we 

followed the same protocol during both individual and group interviews. 

After explaining the procedures and obtaining informed consent, the interviews started with 

questions about general experiences in delivering physiotherapy and the difficulties patients face. 

We then discussed standard practices in ULR following a stroke, focusing on exercises and 

movements that could be done at home and rehabilitation options available to patients after they 

leave the hospital. Finally, we talked about their current use of technology and the possibilities of 

developing a rehabilitation device, its features, and required factors for suitable home-based ULR.  

Interviews with patients and caregivers were also semi-structured and followed similar procedures; 

participants also had an option to attend an individual or a group interview, and to decide whether 

they wanted to be interviewed in person or online. We interviewed 1 patient and their caregiver 

together online, 2 caregivers together in person, 2 patients individually online and 2 others 

individually in person. When interviewing participants in person at their homes, we followed 

COVID-19 safety protocols, i.e., we wore masks and maintained distance. Online interviews were 

conducted through Zoom or Google Meet. The interviews covered similar topics to physiotherapist 

interviews: their experiences with rehabilitation, their preferences, and their use of technology in 

this context.  

The research was approved by ethics committees at North South University and Cardiff University. 

Consent forms for Bangladeshi participants were available in Bengali and English, and only in 

English for the British participants. British physiotherapists received £20 shopping vouchers, 

while Bangladeshi participants received BDT1000 ($12) each for their participation; this 

discrepancy was dictated by the local rates and approved by the ethics committees. 

Analysis 
The sessions with British physiotherapists were conducted in English and transcribed by a local 

transcription service. In contrast, Bangladeshi interviews were conducted in Bengali and then 

transcribed and translated by the researchers who collected the data. In total, we collected and 

transcribed about 10 hours of audio recordings, which resulted in a rich corpus of data comprising 

87 pages (about 60,600 words). The analysis of both sets of interviews was conducted separately 

but followed the same procedures.  

We used framework analysis [32] to analyze the data. The aims formed the basis of the framework 

used in the analysis of physiotherapist interviews, and codes of interest included current 

approaches to physiotherapy, frequently used rehabilitation exercises, use of technology as part of 

the treatment, common barriers, and comments about a potential wearable system and its desired 

functionality. Then, based on reading the first few interview transcripts, the framework was 

updated and used to code the first two interviews from both the United Kingdom and Bangladesh. 

We used the web version of Atlas.ti [33] to code the transcripts and coding was done by one 

member of the British research team and collaboratively by 3 members of the Bangladeshi research 

team. While coding the transcripts, we remained alert to potential insights and identified potential 

broader themes, which were then discussed by the research team during weekly meetings and 



incorporated into the final coding framework. Another member of the British research team then 

coded all British interviews, while the Bangladeshi team coded all; we then swapped and British 

team members reviewed the coded Bangladeshi transcripts, and vice versa. After the coding was 

complete, we reviewed and summarized the content of each code and combined the ones with 

similar content. We then used the codes as columns in the framework table and participants as 

rows, which enabled comparisons across the data and allowed us to identify themes. 

We used a similar approach to analyzing patient and caregiver interviews, although in this case the 

coding guide for the physiotherapist interviews was used as a starting point and was adapted to 

accommodate codes unique to this participant group. All interviews were coded by the 

Bangladeshi team, who also summarized the framework table. The results were then discussed 

with the British team, and we identified the main themes together. Finally, we discussed all results 

to identify overarching themes, which we report in the next section. 

Results 

Our goal was to understand the rehabilitation practices and existing challenges of health 

professionals, patients, and caregivers. We also aimed to identify the contextual and design 

requirements for a low-cost wearable to support physiotherapy at home. We report four themes 

that have implications for remote therapy and developing rehabilitation devices for use at home.  

Theme 1: Sociocultural Factors Affecting Rehabilitation Practices 

The interviews highlighted the impact of socio-cultural practices on physiotherapy in Bangladesh. 

For example, access to therapy requires sensitive gendered consideration in Bangladesh as the 

varied gender of the physiotherapist and patient matters. As a result, families often discourage 

having support from different genders, even if no other support is available: 

“In Bangladesh, gender is another issue. Women do not take therapy from male therapists, 
and male patients do not take therapy from female therapists. Sometimes families 

discourage us from doing that. Older patients usually feel or consider the cultural 

barriers.” – PT5, physiotherapist, man, Bangladesh    

Our results also showed that if physiotherapists and patients were of different genders, this could 

introduce additional unexpected barriers ranging from dismissal to potential harassment, which 

can negatively affect the treatment and discourage patients from engaging with rehabilitation or 

physiotherapists from attending certain patients. In addition, we noticed a widespread belief and 

clear expectations of what a physiotherapist should look like, with patients preferring 

physiotherapists of certain physical characteristics:  

“Another perception in Bangladesh is physiotherapists should be healthy, tall, and 
stronger. So, I am small in size, which is why patients sometimes do not accept me. They 

openly express it, “How can help with my movements?” And family members also tell us 
like, “Send someone healthy”.” – PT6, physiotherapist, woman, Bangladesh 

Family support can also significantly impact the success of rehabilitation. For example, when 

family members help the patient too much with everyday activities, it can reduce the opportunities 



to engage in everyday actions that are beneficial to the overall rehabilitation and could discourage 

patients from engaging in formal exercises hampering their independent movement in the long 

term. Both British and Bangladeshi participants have mentioned this issue:  

“I have worked with Indian communities around that area, and it was interesting that they 

did too much for their older people or people who were unwell. They do not let them do 

anything... their culture is to care for their elderly.” – PT4, physiotherapist, woman, UK 

In addition, often family’s religious beliefs have impact on the rehabilitation process. For example, 

if the family strongly believes it is up to God whether someone will recover, they may discourage 

rehabilitation or not provide any support at home: 

“Parents think if Allah wants, only then these kids can walk. They always ask us when their 
children can walk, but they don't cooperate. We always tell them that muscular dystrophy 

patients cannot walk, but they don't believe this. The mom of that family already works as 

a caregiver in a center, and should know this, but she never provides support to her baby.” 
– PT6, physiotherapist, woman, Bangladesh 

However, despite potential barriers that family can introduce, it also plays an essential role. 

Participants from both countries reported that family members often helped with rehabilitation 

exercises or made sacrifices to enable the treatment. For example, one caregiver reported: 

“At the beginning [of the COVID pandemic], his elder brother massaged him for  around 

2 hours daily.” – C1, informal caregiver, woman, Bangladesh 

Theme 2: Dimensions of Physiotherapy Practices in Rehabilitation  

We also identified differences in the approach to therapy. The interviews with British 

physiotherapists revealed that they often took a holistic view of the treatment. They reported 

focusing not just on the immediate movements related to ULR but the broader context in which 

the patient operates, including functional movements (e.g., completing everyday tasks such as 

getting dressed or eating), their mental health, and their general buy-in and understanding of the 

need for treatment.   

“I think you would get disappointed if you were to aim at improving wrist flexion, for 
argument's sake. When it's the whole quality of life, you want to look at. So, it's making it 

more holistic.” – PT2, physiotherapist, woman, UK 

In contrast, Bangladeshi physiotherapists came across as more pragmatic by focusing on ensuring 

the patient had the building blocks needed for functional movements further down the line. For 

example, they emphasized focusing on a few significant movements, such as flexion, pronation, 

extension, and supination for the wrist, elbow, and shoulder. They also encouraged simple 

exercises like pinching to help activate muscles. 

“We do an exercise such as grabbing a page sheet with two fingers together and pulling 
it. Stroke patients' muscles don't have enough strength to do it. They are called intrinsic 

muscles; through this exercise, we activate them. If you can put the sensor in the fingertip, 

it is good.” - PT5, physiotherapist, man, Bangladesh.   



Therefore, Bangladeshi physiotherapists seemed less concerned by patients’ buy-in and expected 

them to practice the exercises, even if they involved repetitive movements. While they understood 

the benefits of holistic treatment, they preferred to focus on quick wins and targeted treatment to 

facilitate engagement. This was seen as more practical and helped regularly assess the progress of 

the patient, as it could be matched with their muscle power grades. 

“In Stroke patients' rehabilitation, the movements we are following depend on several 
stages with several movements. It depends on muscle power. When muscle power is 0, that 

means the patient is completely paralyzed. This time we do the movements for the paralyzed 

patient. We have a total of 6 grades: 0-5. In grade 1, the patient can move a bit. Grade 2 

is similar but has better movement than grade 1. In grade 3, the patient can move hands 

against gravity a bit. In 4 and 5 grades, patients can move their hands far better. This time 

they do not require help” – PT7, physiotherapist, man, Bangladesh.   

Theme 3: Challenges of Home-Based Rehabilitation, During and Beyond the Pandemic 

While we were not explicitly interested in the impact of the COVID-19 pandemic on rehabilitation, 

it was impossible to ignore it as it has exacerbated existing challenges to providing physiotherapy 

at patients’ homes and introduced new ones. Our participants highlighted issues related to 

movement accuracy, repetition, and COVID-19 contamination risks related to home-based 

support.  

“During the lockdown, our centers were closed. […] We are now trying to give home 

service so patients can at least continue the therapy at home. However, patients also do 

not allow physios to their homes due to COVID-19. Therefore, they can't take therapy and 

get negatively impacted.” – PT6, physiotherapist, woman, Bangladesh.   

Caregivers also reported that patients and people they looked after were hesitant to meet with 

physiotherapists due to COVID-19 concerns, both at the rehabilitation center and at home. For 

example, one informal caregiver shared her patients' distrust and fear of catching the virus, which 

stopped them completely from engaging in physiotherapy:   

“Physios move around. They will not treat only a single patient. That is why we feared 

COVID infection because my patient was vulnerable, and he still is. We tried to keep 

ourselves safe as much as possible. If COVID were not there, the treatment would go 

better.” – C1, informal caregiver, woman, Bangladesh.    

As the rehabilitation had to be delivered at home during the pandemic, it increased costs and further 

reduced the affordability in Bangladesh (“The cost was double or thrice for the home service.” – 

C1). As a result, our participants reported strategies that required balancing the affordability of the 

treatment with its effectiveness, e.g., bypassing physiotherapists and hiring non-professionals in 

their community to support physiotherapy at home: 

“The same things happen in the house also. A maid does the movements they observe from 
therapists. So, the family discourages the therapists from coming home and paying a small 

amount to the maid [non-professional] to do the movements. This is bad for accuracy”. – 

PT6, physiotherapist, woman, Bangladesh.   



Apart from potential COVID-19 issues, unsupervised rehabilitation at home in general poses 

several risks. For example, our participants highlighted the risk of patients overdoing their 

exercises when practicing on their own. This may happen when they want to leave physiotherapy 

centers early and continue the exercises repeatedly without experts' opinions. Furthermore, the 

physiotherapists explained that inaccurate movements, done without regular supervision, could 

hamper recovery or even lead to negative outcomes.  

“When the patient can walk somehow at home, all are happy. […] this patient can 

completely get well if he is treated by an expert. That is why, the movement should be 

accurate, and otherwise the postures will be permanently changed for the patient.”- PT6, 

physiotherapist, woman, Bangladesh.   

In addition, home-based rehabilitation is often overseen by informal caregivers, usually family 

members. However, due to their lack of expertise, they may incorrectly support the movements, 

or patients may misunderstand what they are supposed to be doing if they rely on video prompts, 

which also can have negative long-term consequences. 

Theme 4: Attitudes towards rehabilitation technologies 

There was a clear difference in familiarity and exposure to rehabilitation technologies among the 

physiotherapists in the UK and Bangladesh. The British physiotherapists mentioned a wide range 

of rehabilitation devices they use at work, including rehabilitation gloves and functional electric 

stimulation. They also reported that, in general, patients liked using gadgets, which improved 

motivation and engagement:  

“Saebo Glove helps get to increase that movement and from a functional point of view, 

being able to use that glove around the house, it was a lot more helpful because you 

could use it in function with that little bit of extra help.” – PT1, physiotherapist, woman, 

UK    

In contrast, Bangladeshi physiotherapists said they did not use or have wearable solutions, 

although they did use electrical rays and stimulators to stimulate muscles and nerves. At the same 

time, both caregivers and patients reported their interest in using wearables in rehabilitation. For 

example, C2, a professional caregiver trainer explained that a wearable system with feedback 

would ease the activities of caregivers and therapists. Patients also shared the potential of using 

wearables that might detect wrong movements and provide feedback, which would improve 

movement accuracy. They also believed that it would be more beneficial if the device could detect 

the injured area and let patients know what is happening through the wearable. For example, P2 

explained: 

“If a device can detect which areas have been injured, it will be more beneficial because 

therapy depends on different sections of injury. And try to add options to let people know 

what to do. Because normal people are not educated enough to find the treatment.”- P2, 

patient, man, Bangladesh. 

However, despite the potential benefits, the cost of rehabilitation was an issue and it applied to 

both countries. While wearables such as Saebo glove “are really good” (PT1, physiotherapist, 

woman, UK), they can be “prohibitively expensive” (PT3, physiotherapist, woman, UK) for 



patients who may want to use them at home. We also found that using technology to support 

rehabilitation caused discomfort and anxiety for some of the patients. For example, Bangladeshi 

physiotherapists mentioned that their patients thought that technology was too complicated or 

scary. This was echoed by the patients. For example, P3 said: 

“When they diagnosed me, they applied many devices to me. I was so scared to see them. 
It's like, why so much equipment? When they told me I must take the therapy, I remembered 

the diagnosis system. I again got scared. I prefer everything to be natural.” – P3, patient, 

woman, Bangladesh    

Discussion  

Principal results 

Our results highlight the impact of socio-cultural factors on rehabilitation in Bangladesh. In 

particular, the family plays an important role in supporting patients and through their involvement 

they may enable or hinder the treatment. Furthermore, people have personal preferences regarding 

physiotherapists’ gender, which can negatively impact the treatment if male patients do not want 

to engage with female physiotherapists. We also show differences in approach to rehabilitation, 

with Bangladeshi physiotherapists focusing on individual movements that are necessary to build 

strength in the affected parts, and British physiotherapists favoring a more holistic approach that 

covers functional movements and considers patients’ mental wellbeing. Finally, our participants 
reported that COVID-19 exacerbated the challenges of home-based rehabilitation. During the 

height of the pandemic, physiotherapists were not able to access their patients’ homes, which 
resulted in limited access to rehabilitation, interrupted treatment, and increased costs.  

Nevertheless, participants were optimistic about the potential of using wearable technologies at 

home, although they had concerns regarding the complexity and cost of such devices. Availability 

of affordable devices can be useful in low-resource regions like Bangladesh as well as in high-

income regions such as the UK considering the high cost of existing solutions. We have learned 

from our participants that any device intended to be used in the home would need to support and 

monitor hand and finger movements and provide feedback on their accuracy. More importantly, it 

would need to be affordable. Our results echo previous research that shows a simple, affordable 

wearable can be good enough to identify certain movements [18] and that such a device can be 

developed using cheap components [24–27]. However, technical requirements are only one aspect. 

The success of rehabilitation relies on consistent engagement [13] and that consistency means that 

the device should be suitable for home-based use to fit into patients' lives.  

Socio-Technical Considerations: How to Fit ULR Technologies into Everyday Life 
While our results suggest that a wearable device could help with rehabilitation in home-based 

settings, they also highlight several socio-technical challenges that need to be addressed first. Even 

the best technology can fail if the target users do not want or are unable to use it [30], and this is 

particularly important if it can (intentionally or not) challenge or affect cultural norms or religious 

customs (e.g. [34,35]). Below we discuss the key trends identified in our data and conclude with a 

set of practical considerations for developing ULR technologies for low-resource settings. 



Designing for gendered norms and expectations 

Our results showing that gendered expectations towards physiotherapists can limit patients’ access 
to treatment are in line with earlier work that shows differences in treatment based on patients’ 
gender [36]. Furthermore, Stenberg et al. [37] consider gender to be a social construct that is 

shaped by norms and social context, which affects rehabilitation at every stage: from the 

experiences of physiotherapists to patients, to how the care is accessed and provided. While a 

person’s religion in itself does not affect stroke rehabilitation [38], it does influence familial 

relationships and expectations, playing an important role in ULR. As such, any rehabilitation 

device or system – both its functionality and design – should consider the values and expectations 

of its target users and their families and needs to be acceptable to both patients and their caregivers. 

Finally, any new technologies introduced into the home even with the best intentions may 

encounter barriers related to the home environment (including issues with finding the right 

location) [39] and could potentially result in increased workload as they would need to be operated 

and maintained. Given that the most of informal caregivers in Bangladesh are women [11], these 

effects could also disproportionally affect them. Therefore, any home-based rehabilitation 

technologies need to take all the above factors into account.  

Designing with technological literacy and acceptance in mind 

We also identified some apprehension and discomfort related to technology use among patients 

and caregivers. At the same time, participants were open to try out new things, although they 

acknowledged their limited literacy. This echoes previous research on patients’ and 

physiotherapists’ experiences with technology [40–42]. For example, research on remote 

rehabilitation during COVID-19 pandemics highlighted issues with technology literacy [41]. One 

way to address this issue could be through supplementary materials, such as videos [43]: when 

presented with a blended physiotherapy intervention that included home-based components, 

participants appreciated videos representing the exercise [44]. Another way could be through 

exposure to new digital technology. This could be done through exhibitions, online consumer 

rating websites or user networks [40], or it could be done on an individual level. One of our 

participants mentioned being scared of various rehabilitation technologies (see P3’s quote in 
Theme 4 section), but if the technology had been carefully introduced, the experience could have 

been less stressful. Research shows that human intermediaries (e.g. health professionals, family 

members) can help people use novel technologies and make the experience of using them less 

intimidating [45].  

In addition, to improve acceptance, the design needs to reflect target users’ values and culture [46–
48] – an approach that has been taken when designing other types of rehabilitation technologies. 

For example, Villada Castillo et al. [49] designed a Virtual Reality game for ULR of stroke 

survivors in Colombia that used cultural references and traditional Andean activities to make it 

more accessible to older participants. While it may be easier to design a game informed by cultural 

references than a wearable device, understanding users’ aesthetics preferences could help with 
adoption. For example, Wu & Munteanu [50] developed a wearable device for fall risk assessment 

in the form of a belt. Using a familiar object made participants more comfortable with technology 

and ensured regular engagement, although they did request different styles and designs. Similarly, 



in a study focused on designing wearables for Anishinaabe older adults with dementia from the 

Manitoulin region of Northern Ontario [51], participants did not like the “big and clumsy” 
prototype and suggested designing it so that it resembles familiar objects such as bracelets. These 

examples suggest that making a simple ULR device that draws inspiration from contexts familiar 

to end-users could make it more accessible and help to minimize literacy issues if it resembles 

familiar objects. 

Designing for different approaches to treatment 

Third, we identified differences in physiotherapy practices and implications of different treatment 

approaches, which can be explained by limited resources and logistical issues related to delivering 

physiotherapy at home and accessing healthcare facilities [11,12] – all of which were exacerbated 

by the COVID pandemic. However, the Bangladeshi physiotherapists’ focus on fundamental 

movements could make it easier to develop low-cost wearables that can recognize them (e.g. 

[18,26]). It may also make integration of rehabilitation in everyday life easier, as the simple 

movements (and therefore any wearable device that supports them) do not require a lot of space or 

a complicated setup, although may still require renegotiation of social relationships and additional 

care work [39]. This raises the question of who should be the target user for rehabilitation 

technologies: the patient who will use them or the informal caregivers who will help the patient 

put it on, use and maintain? Ideally, the needs of both groups should be addressed.  

Designing for low-resource settings 

Finally, while our focus was on low-cost wearables, “cost” in the context of rehabilitation 
technologies can be understood as “value for money” [40], especially that even the cheapest device 

may be too expensive for some Bangladeshi patients or not worth purchasing if the home 

environment or family situation do not afford regular use. As such, another point worth considering 

is the device ownership – perhaps it should be developed for physiotherapy settings with the 

recommendations from both caregivers and physiotherapists, and physiotherapists could lend it to 

patients and provide at least minimal training to users and their families. Furthermore, having a 

rented device could work as an additional motivator and provide a sense of accountability, which 

may be necessary given low adherence to rehabilitation treatments [13,14].  

Practical considerations and design recommendations 

Based on the above discussion, we highlight the following practical considerations and 

recommendations that will help designers and developers to create ULR devices for end-users in 

the Global South and other low-resource settings: 

1. Ensure the device is simple and easy to use so that patients and caregivers can operate it 

without a complex setup. 

2. Avoid usage procedures that require a significant effort and time investment on the side of 

the user.  

3. Identify the minimum required movements that would benefit the patient while still being 

relatively simple to execute.  



4. Do not overlook non-functional requirements, including maintenance, charging, and 

storage. All these steps add to the existing workload and could lead to non-use and eventual 

abandonment if they do not align with target users’ daily routines.  
5. Use low-cost components that are good enough to recognize target movements (e.g. a flex 

sensors and accelerometer can work well [18]); consider energy consumption and battery 

life. 

6. When developing the device, engage users in the co-design process, especially women, to 

ensure the design and functionality of the device reflect their lived experiences and align 

with their socio-cultural values. This will also help to come up with designs that are more 

contextually and culturally acceptable and less intimidating. 

Strengths and Limitations 

The involvement of physiotherapists, patients and caregivers was the strength of our study as it 

helped to identify the needs and opinions of a range of key stakeholder groups. The interviews 

with UK physiotherapists helped to compare physiotherapy practices, and better understand the 

needs of delivering treatment in the home and what may and may not be possible in the 

Bangladeshi setting. Finally, our focus on Bangladesh and understanding the needs of our 

participants provide insights that could be beneficial when developing ULR technologies aimed at 

other Global South settings with limited resources and similar socio-cultural considerations. 

Due to COVID-19 mobility restriction, we experienced difficulties with accessing participants and 

could not recruit as many stroke patients and informal caregivers as we initially aimed. To expand 

our participant pool, we decided to cover other types of conditions that also require ULR, which 

may have impacted our results. Furthermore, the experiences of the pandemic might have affected 

the way participants thought about home-based rehabilitation and their response. However, given 

that we were interested in the general approach to ULR, patient experiences with home-based 

rehabilitation, and the role and concerns of caregivers, the results still provided relevant insights 

as participants were asked to describe their real experiences. As discussed in the Results (Theme 

3), participants openly shared their COVID-19 experiences and how their rehabilitation was 

affected by the pandemic, which we took into account when forming the practical considerations.  

We interviewed 14 participants in total. We acknowledge that the data cannot be generalized, but 

the sample size is typical for an in-depth formative study (see for example [52,53]) and is sufficient 

to identify key design considerations [54] and provide a further understanding of the complexities 

and social and economic context of home-based ULR. Following the person-centered approach 

[29], the next step in our research program is to organize in-depth design workshops with a larger 

number of post-stroke patients and their formal and informal caregivers, and to develop 

demonstrator prototypes that can be tested in their homes to gather further insights.   

Conclusions 
A qualitative study with physiotherapists, patients and caregivers focused on their experiences 

helped us to identify several socio-cultural challenges and considerations that should be taken into 



account when developing ULR technologies for the home in low-income countries. While it is 

possible to build a low-cost wearable device for ULR, these socio-technical challenges need to be 

considered together with functional requirements as interpersonal relationships involving patients, 

physiotherapists and caregivers (and other family members) can affect access to and the quality of 

care.  

Acknowledgments 
This study was supported by seed funding from Cardiff University’s Global Challenges Research 

Fund (GCRF) quality-related research (QR) from the Higher Education Funding Council for Wales 

with logistic support from Design for Inclusion and Access Laboratory, North South University, 

Dhaka. We would also like to thank Dr Catt Turney for their support with data collection.  

Conflicts of Interest 
None declared. 

Abbreviations 
BDT: Bangladesh Taka 

UK: United Kingdom 

ULR: Upper Limb Rehabilitation 

References 
1.  James et al. Global, regional, and national burden of traumatic brain injury and spinal cord injury, 

1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. The Lancet 

Neurology 2019 Jan;18(1):56–87. doi: 10.1016/S1474-4422(18)30415-0 

2.  Johnson CO et al. Global, regional, and national burden of stroke, 1990–2016: a systematic analysis 

for the Global Burden of Disease Study 2016. The Lancet Neurology Elsevier; 2019 May 1;18(5):439–
458. PMID:30871944 

3.  Chakraborty PK, Islam MJ, Hossain MS, Barua SK, Rahman S. Profile of Patients Receiving Stroke 

Rehabilitation in A Tertiary Care Hospital. Chattagram Maa-O-Shishu Hospital Medical College 

Journal 2018 Dec 26;17(1):9–12. doi: 10.3329/cmoshmcj.v17i1.39435 

4.  Giustini A, Pistarini C, Pisoni C. Traumatic and nontraumatic brain injury. In: Barnes MP, Good DC, 

editors. Handbook of Clinical Neurology Elsevier; 2013. p. 401–409. doi: 10.1016/B978-0-444-

52901-5.00034-4 

5.  Wilson BA. Brain injury: recovery and rehabilitation. WIREs Cogn Sci 2010 Jan;1(1):108–118. doi: 

10.1002/wcs.15 

6.  Mlinac ME, Feng MC. Assessment of Activities of Daily Living, Self-Care, and Independence. Archives 

of Clinical Neuropsychology 2016 Sep 1;31(6):506–516. doi: 10.1093/arclin/acw049 



7.  Jack K, McLean SM, Moffett JK, Gardiner E. Barriers to treatment adherence in physiotherapy 

outpatient clinics: A systematic review. Manual Therapy Churchill Livingstone; 2010 Jun 

1;15(3):220–228. PMID:20163979 

8.  Ietswaart M, Johnston M, Dijkerman HC, Joice S, Scott CL, MacWalter RS, Hamilton SJC. Mental 

practice with motor imagery in stroke recovery: randomized controlled trial of efficacy. Brain 2011 

May 1;134(5):1373–1386. doi: 10.1093/brain/awr077 

9.  Sunderland A, Tuke A. Neuroplasticity, learning and recovery after stroke: A critical evaluation of 

constraint-induced therapy. Neuropsychological Rehabilitation Routledge; 2005 May 1;15(2):81–96. 

PMID:16353503 

10.  Mawson S, Nasr N, Parker J, Davies R, Zheng H, Mountain G. A Personalized Self-Management 

Rehabilitation System with an Intelligent Shoe for Stroke Survivors: A Realist Evaluation. JMIR 

Rehabilitation and Assistive Technologies 2016 Jan 7;3(1):e5079. doi: 10.2196/rehab.5079 

11.  Mamin FA, Islam MS, Rumana FS, Faruqui F. Profile of stroke patients treated at a rehabilitation 

centre in Bangladesh. BMC Research Notes BioMed Central Ltd.; 2017 Dec 27;10(1):520. 

PMID:29078803 

12.  Uddin T, Islam M, Rathore F, O’Connell C. Disability and rehabilitation medicine in Bangladesh: 
Current scenario and future perspectives. The Journal of the International Society of Physical and 

Rehabilitation Medicine Medknow; 2019;2(4):168. doi: 10.4103/jisprm.jisprm_61_19 

13.  Bassett SF. The assessment of patient adherence to physiotherapy rehabilitation. New Zealand 

Journal of Physiotherapy New Zealand Society of Physiotherapists; 2003 Jul 1;31(2):60–67.  

14.  Bonnechre B, Jansen B, Omelina L, Jan S. Do Patients Perform Their Exercises at Home and why 

(not)? A Survey on Patients’ Habits during Rehabilitation Exercises. THE ULUTAS MEDICAL JOURNAL 
ScopeMed International Medical Journal Management and Indexing System; 2016;2(1):41. doi: 

10.5455/umj.20160210060312 

15.  Sniehotta FF, Scholz U, Schwarzer R. Bridging the intention–behaviour gap: Planning, self-efficacy, 

and action control in the adoption and maintenance of physical exercise. Psychology & Health 

Routledge; 2005 Apr 1;20(2):143–160. doi: 10.1080/08870440512331317670 

16.  Li P. Construction and simulation on intelligent medical equipment system based on virtual reality 

technology and human-computer interaction model. International Journal of Biomedical 

Engineering and Technology 2017;23(2–4):261–280. doi: 10.1504/IJBET.2017.082666 

17.  Tognetti A, Lorussi F, Bartalesi R, Quaglini S, Tesconi M, Zupone G, De Rossi D. Wearable kinesthetic 

system for capturing and classifying upper limb gesture in post-stroke rehabilitation. Journal of 

NeuroEngineering and Rehabilitation BioMed Central; 2005 Mar 2;2(1):8. doi: 10.1186/1743-0003-

2-8 

18.  Ahmed MdS, Amir S, Atiba S, Rony RJ, Dias NV, Sparkes V, Stawarz K, Ahmed N. A Low-Cost 

Wearable System to Support Upper Limb Rehabilitation in Resource-Constrained Settings. In: Tsanas 

A, Triantafyllidis A, editors. Pervasive Computing Technologies for Healthcare Cham: Springer 

Nature Switzerland; 2023. p. 33–45. doi: 10.1007/978-3-031-34586-9_3 



19.  Chen Y, Abel KT, Janecek JT, Chen Y, Zheng K, Cramer SC. Home-based technologies for stroke 

rehabilitation: A systematic review. International Journal of Medical Informatics 2019 Mar 

1;123:11–22. doi: 10.1016/j.ijmedinf.2018.12.001 

20.  Chae SH, Kim Y, Lee K-S, Park H-S. Development and Clinical Evaluation of a Web-Based Upper Limb 

Home Rehabilitation System Using a Smartwatch and Machine Learning Model for Chronic Stroke 

Survivors: Prospective Comparative Study. JMIR mHealth and uHealth 2020 Jul 9;8(7):e17216. doi: 

10.2196/17216 

21.  Amirabdollahian F, Ates S, Basteris A, Cesario A, Buurke J, Hermens H, Hofs D, Johansson E, 

Mountain G, Nasr N, Nijenhuis S, Prange G, Rahman N, Sale P, Schätzlein F, Schooten B van, Stienen 

A. Design, development and deployment of a hand/wrist exoskeleton for home-based rehabilitation 

after stroke - SCRIPT project. Robotica Cambridge University Press; 2014 Dec;32(8):1331–1346. doi: 

10.1017/S0263574714002288 

22.  McCabe J, Monkiewicz M, Holcomb J, Pundik S, Daly JJ. Comparison of Robotics, Functional Electrical 

Stimulation, and Motor Learning Methods for Treatment of Persistent Upper Extremity Dysfunction 

After Stroke: A Randomized Controlled Trial. Archives of Physical Medicine and Rehabilitation 2015 

Jun 1;96(6):981–990. doi: 10.1016/j.apmr.2014.10.022 

23.  Maciejasz P, Eschweiler J, Gerlach-Hahn K, Jansen-Troy A, Leonhardt S. A survey on robotic devices 

for upper limb rehabilitation. Journal of NeuroEngineering and Rehabilitation BioMed Central Ltd.; 

2014 Jan 9;11(1):3. PMID:24401110 

24.  Low KS, Lee GX, Taher T. A wearable wireless sensor network for human limbs monitoring. 2009 

IEEE Instrumentation and Measurement Technology Conference 2009. p. 1332–1336. doi: 

10.1109/IMTC.2009.5168662 

25.  Maceira-Elvira P, Popa T, Schmid A-C, Hummel FC. Wearable technology in stroke rehabilitation: 

towards improved diagnosis and treatment of upper-limb motor impairment. Journal of 

NeuroEngineering and Rehabilitation 2019 Nov 19;16(1):142. doi: 10.1186/s12984-019-0612-y 

26.  Anowar J, Ali AA, Amin MA. A Low-Cost Wearable Rehabilitation Device. Proceedings of the 2020 

12th International Conference on Computer and Automation Engineering New York, NY, USA: 

Association for Computing Machinery; 2020. p. 125–128. doi: 10.1145/3384613.3384628 

27.  Hughes CML, Louie A, Sun S, Gordon-Murer C, Belay GJ, Baye M, Zhang X. Development of a Post-

stroke Upper Limb Rehabilitation Wearable Sensor for Use in Sub-Saharan Africa: A Pilot Validation 

Study. Frontiers in Bioengineering and Biotechnology 2019;7. Available from: 

https://www.frontiersin.org/articles/10.3389/fbioe.2019.00322 [accessed Aug 29, 2023] 

28.  Ploderer B, Fong J, Withana A, Klaic M, Nair S, Crocher V, Vetere F, Nanayakkara S. ArmSleeve: A 

Patient Monitoring System to Support Occupational Therapists in Stroke Rehabilitation. Proceedings 

of the 2016 ACM Conference on Designing Interactive Systems New York, NY, USA: Association for 

Computing Machinery; 2016. p. 700–711. doi: 10.1145/2901790.2901799 

29.  Yardley L, Morrison L, Bradbury K, Muller I, Yardley L. The Person-Based Approach to Intervention 

Development: Application to Digital Health-Related Behavior Change Interventions. Journal of 

Medical Internet Research 2015;17(1). doi: 10.2196/jmir.4055 



30.  Preece J, Sharp H, Rogers Y. Interaction design: beyond human-computer interaction. John Wiley & 

Sons; 2015.  

31.  Etikan I, Musa SA, Alkassim RS. Comparison of Convenience Sampling and Purposive Sampling. Am J 

Theor Appl Stat Science Publishing Group; 2015 Dec;5(1):1–4. doi: 10.11648/j.ajtas.20160501.11 

32.  Ritchie J, Lewis J, Nicholls CM, Ormston R, editors. Qualitative research practice: A guide for social 

science students and researchers. SAGE;  

33.  ATLAS.ti Scientific Software Development GmbH. Atlas.ti. 2023.  

34.  Rigby JM, Stawarz K, Preist C, Saeed A, Stokes K, Elmi M, Aden Mohamed A, Michaelides K. Exploring 

the Information Needs of Somaliland Pastoralists: Design Considerations for Digital Climate 

Adaptation Services. Proceedings of the 2023 ACM Designing Interactive Systems Conference New 

York, NY, USA: Association for Computing Machinery; 2023. p. 1548–1565. doi: 

10.1145/3563657.3596061 

35.  Lu X, Jo E, Park S, Hong H, Chen Y, Epstein DA. Understanding Cultural Influence on Perspectives 

Around Contact Tracing Strategies. Proc ACM Hum-Comput Interact 2022 Nov 11;6(CSCW2):468:1-

468:26. doi: 10.1145/3555569 

36.  Stenberg G, Ahlgren C. A gender perspective on physiotherapy treatment in patients with neck and 

back pain. Advances in Physiotherapy Taylor & Francis; 2010 Jan 1;12(1):35–41. doi: 

10.3109/14038190903174270 

37.  Stenberg G, Fjellman-Wiklund A, Strömbäck M, Eskilsson T, From C, Enberg B, Wiklund M. Gender 

matters in physiotherapy. Physiotherapy Theory and Practice Taylor & Francis; 2022 Nov 

18;38(13):2316–2329. PMID:34470538 

38.  Giaquinto S, Sarno S, Dall’Armi V, Spiridigliozzi C. Religious and Spiritual Beliefs in Stroke 
Rehabilitation. Clinical and Experimental Hypertension Taylor & Francis; 2010 Oct 1;32(6):329–334. 

doi: 10.3109/10641960903443566 

39.  Rennick-Egglestone S, Mawson S. Homes of Stroke Survivors Are a Challenging Environment for 

Rehabilitation Technologies. JMIR Rehabil Assist Technol 2021;8(2):e12029 

https://rehab.jmir.org/2021/2/e12029 JMIR Rehabilitation and Assistive Technologies; 2021 Jun 

17;8(2):e12029. doi: 10.2196/12029 

40.  Kerr A, Smith M, Reid L, Baillie L. Adoption of Stroke Rehabilitation Technologies by the User 

Community: Qualitative Study. JMIR Rehabilitation and Assistive Technologies 2018 Aug 

17;5(2):e9219. doi: 10.2196/rehab.9219 

41.  Rausch A-K, Baur H, Reicherzer L, Wirz M, Keller F, Opsommer E, Schoeb V, Vercelli S, Barbero M. 

Physiotherapists’ use and perceptions of digital remote physiotherapy during COVID-19 lockdown in 

Switzerland: an online cross-sectional survey. Archives of Physiotherapy 2021 Jul 7;11(1):18. doi: 

10.1186/s40945-021-00112-3 



42.  Stock R, Gaarden AP, Langørgen E. The potential of wearable technology to support stroke survivors’ 
motivation for home exercise – Focus group discussions with stroke survivors and physiotherapists. 

Physiotherapy Theory and Practice Taylor & Francis; 2023;0(0):1–12. PMID:37246716 

43.  Islam MN, Khan NI, Inan TT, Sarker IH. Designing User Interfaces for Illiterate and Semi-Literate 

Users: A Systematic Review and Future Research Agenda. Sage Open SAGE Publications; 2023 Apr 

1;13(2):21582440231172741. doi: 10.1177/21582440231172741 

44.  Dunphy E, Hamilton FL, Spasić I, Button K. Acceptability of a digital health intervention alongside 
physiotherapy to support patients following anterior cruciate ligament reconstruction. BMC 

Musculoskeletal Disorders 2017 Nov 21;18(1):471. doi: 10.1186/s12891-017-1846-0 

45.  Antonio MG, Williamson A, Kameswaran V, Beals A, Ankrah E, Goulet S, Wang Y, Macias G, James-

Gist J, Brown LK, Davis S, Pillai S, Buis L, Dillahunt T, Veinot TC. Targeting Patients’ Cognitive Load for 
Telehealth Video Visits Through Student-Delivered Helping Sessions at a United States Federally 

Qualified Health Center: Equity-Focused, Mixed Methods Pilot Intervention Study. Journal of 

Medical Internet Research 2023 Feb 1;25(1):e42586. doi: 10.2196/42586 

46.  Sultana S, Guimbretière F, Sengers P, Dell N. Design Within a Patriarchal Society: Opportunities and 

Challenges in Designing for Rural Women in Bangladesh. Proceedings of the 2018 CHI Conference on 

Human Factors in Computing Systems New York, NY, USA: Association for Computing Machinery; 

2018. p. 1–13. doi: 10.1145/3173574.3174110 

47.  Bhat KS, Kumar N. Sociocultural Dimensions of Tracking Health and Taking Care. Proc ACM Hum-

Comput Interact 2020 Oct 15;4(CSCW2):129:1-129:24. doi: 10.1145/3415200 

48.  Alsswey A, Al-Samarraie H. Elderly users’ acceptance of mHealth user interface (UI) design-based 

culture: the moderator role of age. J Multimodal User Interfaces 2020 Mar 1;14(1):49–59. doi: 

10.1007/s12193-019-00307-w 

49.  Castillo JFV, Vega MFM, Cardona JEM, Lopez D, Quiñones L, Gallo OAH, Lopez JF. Design of Virtual 

Reality Exergames for Upper Limb Stroke Rehabilitation Following Iterative Design Methods: 

Usability Study. JMIR Serious Games 2024 Jan 11;12(1):e48900. doi: 10.2196/48900 

50.  Wu AY, Munteanu C. Understanding Older Users’ Acceptance of Wearable Interfaces for Sensor-

based Fall Risk Assessment. Proceedings of the 2018 CHI Conference on Human Factors in 

Computing Systems New York, NY, USA: Association for Computing Machinery; 2018. p. 1–13. doi: 

10.1145/3173574.3173693 

51.  Jacklin K, Pitawanakwat K, Blind M, Lemieux AM, Sobol A, Warry W. Peace of mind: A community-

industry-academic partnership to adapt dementia technology for Anishinaabe communities on 

Manitoulin Island. Journal of Rehabilitation and Assistive Technologies Engineering SAGE 

Publications Ltd STM; 2020 Jan 1;7:2055668320958327. doi: 10.1177/2055668320958327 

52.  Stawarz K, Preist C, Tallon D, Wiles N, Kessler D, Turner K, Shafran R, Coyle D. Design Considerations 

for the Integrated Delivery of Cognitive Behavioral Therapy for Depression: User-Centered Design 

Study. JMIR Ment Health 2020 Sep 3;7(9):e15972. doi: 10.2196/15972 



53.  Stawarz K, Liang IJ, Alexander L, Carlin A, Wijekoon A, Western MJ. Exploring the Potential of 

Technology to Promote Exercise Snacking for Older Adults Who Are Prefrail in the Home Setting: 

User-Centered Design Study. JMIR Aging 2023 May 24;6(1):e41810. doi: 10.2196/41810 

54.  Caine K. Local Standards for Sample Size at CHI. Proceedings of the 2016 CHI Conference on Human 

Factors in Computing Systems New York, NY, USA: Association for Computing Machinery; 2016. p. 

981–992. doi: 10.1145/2858036.2858498 

 


	Understanding the Socio-cultural Challenges and Opportunities for Affordable Wearables to Support Post-Stroke Upper-Limb Rehabilitation: A Qualitative Study
	Abstract
	Introduction
	Aims and Approach

	Methods
	Study Design
	Recruitment and participants
	Procedures
	Analysis
	Theme 1: Sociocultural Factors Affecting Rehabilitation Practices
	Theme 3: Challenges of Home-Based Rehabilitation, During and Beyond the Pandemic
	Theme 4: Attitudes towards rehabilitation technologies


	Discussion
	Principal results
	Socio-Technical Considerations: How to Fit ULR Technologies into Everyday Life
	Designing for gendered norms and expectations
	Designing with technological literacy and acceptance in mind
	Designing for different approaches to treatment
	Designing for low-resource settings
	Practical considerations and design recommendations


	Conclusions
	Acknowledgments
	Conflicts of Interest
	Abbreviations
	References

