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Abstract

Stroke remains the second leading cause of global disability with 87% of stroke-related disability 

occurring in low- and middle-income countries (LMICs). In LMIC countries, access to acute 

stroke interventions is often limited, making effective post-stroke rehabilitation potentially the best 

available intervention to promote post-stroke recovery. Here, we build on our experience as an 

illustrative example of barriers individuals with stroke face in accessing rehabilitation services and 

review the literature to summarize challenges to providing effective rehabilitation in LMICs. First, 

we focus on barriers individuals with stroke face in accessing rehabilitation in LMICs, including 

health system barriers, such as lack of national guidelines, low prioritization of rehabilitation 

services, and inadequate numbers of skilled rehabilitation specialists, as well as patient factors, 

including limited health literacy, financial constraints and transportation limitations. Next, we 

highlight consequences of this lack of rehabilitation access, including higher mortality, poorer 

functional outcomes, financial burden, caregiver stress, and loss of gross domestic product at 

a national level. Finally, we review possible strategies that could improve access and quality 

of rehabilitation services in LMICs, including creation of inpatient stroke units, increased 

training opportunities for rehabilitation specialists, task-shifting to available healthcare workers 

or caregivers, telerehabilitation, and community-based rehabilitation services.
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INTRODUCTION

Stroke is the second leading cause of disability and mortality worldwide, and 87% of 

stroke-related disability occurs in low- and middle-income countries (LMICs).1 This burden 

is further exacerbated by the lack of rehabilitation experts in many regions of the world. 

On average, LMICs have just 10 total skilled rehabilitation experts for every one million 

population whereas high-income countries average over 400 occupational therapists, 900 

physical therapists, 400 speech therapists and 20 physical medicine and rehabilitation 

physicians per one million population (Figure 1).2 Overall, a survey by the World Stroke 

Organization found that specialized stroke rehabilitation services were present in only 

18% of responding LMICs as compared to 91% of HICs, thus highlighting the dearth of 

rehabilitation opportunities available to individuals recovering from stroke in the majority of 

LMICs.3

The World Health Organization’s Rehabilitation 2030 Action Plan acknowledges how 

rehabilitation, the most effective method for improving long-term stroke outcomes after 

acute interventions, is an integral part of quality healthcare.4 While high-income countries 

(HICs) have a variety of options and skilled specialists for stroke rehabilitation, LMCIs do 

not, even though stroke incidence and fatalities are higher in LMICs than HICs. In this 

review, we discuss the current state of stroke rehabilitation services in LMICs using our 

experience in Zambia as an illustrative case and highlight barriers to rehabilitation and their 

consequences as well as opportunities for improving post-stroke rehabilitation (Table 1).

STROKE REHABILITATION FROM THE ZAMBIAN PERSPECTIVE

Patients with stroke in Zambia face a multitude of challenges on the road to recovery, 

beginning with limited access to rehabilitation services during their acute hospitalization 

for stroke. While most hospitals are staffed with physical therapists, their numbers are 

small and patient volume is high, such that any given patient may only be evaluated 

once or twice during their hospitalization. We prospectively studied rehabilitation services 

provided for adults hospitalized with stroke at the University Teaching Hospital, Zambia’s 

national referral hospital in the capital city of Lusaka over one year. In this cohort of 250 

adults with stroke, only 27% (n=67) received any physical therapy evaluation during their 

hospitalization. Those that did receive rehabilitation services received only a median of 1 

(interquartile range 1–2) sessions during their hospitalization (unpublished data). Of note, 

our hospital has only 33 physical therapists working in both the inpatient and outpatient 

settings of the children’s hospital, women and newborn hospital, and adult hospital housed 

on our campus. There are no physical medicine and rehabilitation doctors at our hospital or 

within Zambia. Furthremore, occupational therapists and speech therapists are nearly absent 

across Zambia, and none are employed at our hospital so these services are unavailable to 

patients hospitalized at our facility. Similar findings have been reported from other hospitals 

in the region, including a study at Kilimanjaro Christian Medical Center Hospital, the largest 

and highest volume healthcare facility in Tanzania, where only 47% of adults hospitalized 

with stroke received access to rehabilitation during their hospitalization, and speech therapy 

was entirely unavailable.5
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After discharge, the vast majority of Zambian patients return directly home into the care of 

a family member who serves as an informal caregiver. Post-discharge inpatient rehabilitation 

facilities are not available in the public sector, and in-home nursing and rehabilitation 

services do not exist. Patients and their families often do not have the financial means 

to purchase ambulatory aids or wheelchairs and, thus, may be reliant on family members 

to physically carry them between locations. Private vehicles are a luxury meaning that 

many patients with limited mobility remain reliant on public transportation unequipped 

for individuals with disability. With the majority of the population living at least several 

kilometers from the nearest health facility, impaired mobility and the cost of transportation 

serve as further barriers to accessing post-discharge rehabilitative services.

In our cohort, only 33% of discharged patients with stroke were actively participating 

in physiotherapy at 90-days post-discharge, of whom 45% attended multiple sessions 

per week, 37% attended weekly sessions, 3% attended sessions every other week, and 

16% attended monthly sessions. Among patients not receiving physiotherapy, barriers to 

participation identified were varied and multifactorial, including lack of referrals, distance 

to the nearest health facility with physiotherapy services, limited finances for transportation, 

and uncontrolled chronic diseases, such as hypertension, that rendered them unable to 

participate in therapy (unpublished data).

BARRIERS TO STROKE REHABILITATION IN LMICs

In this section, we highlight common barriers that stroke survivors in LMICs encounter 

when accessing rehabilitation services. As illustrated in Figure 2, these barriers are 

numerous, multifactorial, and occur at every step in the rehabilitation care pathway.

Health Systems Factors

Barriers to accessing stroke rehabilitation in many LMICs begin with health systems-related 

factors. For example, most LMICs lack rehabilitation staff, especially those with specialized 

training in stroke recovery, and rehabilitation facilities are few, centered in urban areas, 

under-funded, and largely under-equipped.6, 7

Competing Health System Demands.—In addition to lack of rehabilitation specialists, 

competing healthcare demands in LMICs also leads to difficulty growing capacity for stroke 

rehabilitation. A study of healthcare providers’ priorities and their perceptions regarding 

the feasibility of implementing those priorities demonstrated that healthcare workers from 

HICs were in a better position to prioritize, facilitate and implement specialized stroke 

rehabilitation services while healthcare providers from LMICs were more supportive of 

the intensification of existing rehabilitation services, however vague, due to the expense 

associated with developing specialized services.8

Non-transferrable clinical practice guidelines.—Challenges with competing 

demands has been further illustrated in attempts to actualize stroke rehabilitation programs 

outside of HICs. Less than half of LMICs have guidelines and protocols on standards 

of care for stroke rehabilitation methods and frequency.3 However, several middle-income 

countries, including South Africa and the Philippines, have adopted stroke rehabilitation 
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guidelines that were developed in HICs.9 Unfortunately, these proved difficult to implement 

in practice, primarily due to a lack of resources and especially in rural areas. As such, the 

approach of blanket implementation of stroke rehabilitation guidelines without adaptation to 

the local context and available resources is unlikely to be successful. Locally contextualized 

guidelines are needed for successful implementation of national stroke rehabilitation plans in 

LMICs.

Lack of facilities/equipment.—Even amongst those individuals with stroke who do 

access rehabilitation services in LMICs, the therapeutic modalities available to them are 

often very limited. A wide array of physical rehabilitation options that cater for specific 

stroke-related deficits exist in many HICs, ranging from motor skill exercises, mobility 

training, constraint-induced therapy and range of motion therapy to functional electrical 

stimulation, virtual reality or even robotic technology.10 Modalities also exist for cognitive 

and emotional rehabilitation. However, only a limited range of therapeutic options exist in 

most LMIC settings. A 2021 study of rehabilitation services across nine hospitals in one 

rural South African district found that patients’ needs were not met due to a lack of assistive 

devices that could be used for mobility training, such as walkers, canes, wheelchairs and 

ankle braces, resulting in very limited rehabilitation options and compromising patients’ 

recovery potential.11

Lack of stroke rehabilitation specialists.—Furthermore, rehabilitation therapists 

available in LMICs are more likely to have a multidisciplinary focus rather than a focus 

on stroke alone and to be entry-level therapists with limited experience, thus further 

compromising rehabilitation options available to individuals with stroke.8, 12 Ultimately, 

lack of specialized personnel and standardized overarching structures for rehabilitation 

services in combination with limited expertise for stroke rehabilitation and poor processes 

leads to poor quality services and, ultimately, poor patient outcomes.13

Severely limited resources in rural areas.—Furthermore, when present, stroke 

rehabilitation centers and services in LMICs are almost entirely limited to urban areas, 

though the majority of people in LMICs live in rural areas.7 Rural areas are served with 

primary level health facilities providing basic diagnostic and therapeutic healthcare and 

often serving large populations spread over long distances. These facilities are usually 

staffed by health personnel with no specific training in rehabilitation, often requiring patients 

in need of rehabilitation to be referred to higher level facilities. Rural healthcare facilities 

in LMICs also tend to be underfunded and are even less likely to have stroke rehabilitation 

therapists compared to more urban hospitals.14, 15 Finally, the rural communities are less 

attractive employment sites for physiotherapists and other needed rehabilitation specialists, 

making it unlikely that the human resource gap in rural areas will be closed in the near 

term.16

Poor upstream acute stroke care.—It is also important to note that most patients 

with stroke in LMICs lack access to acute stroke interventions that would result in 

improved long-term stroke outcomes, including intravenous tissue plasminogen activator 

and endovascular interventions, that result in improved long-term stroke outcomes.17 
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Stroke units, defined as standardized systems of primarily nursing-based care for patients 

with stroke, have resulted in significant improvement in functional outcomes in the 

settings where they have been implemented as well. These systems are associated with 

substantial reductions in death (odds ratio [OR] 0.87), death/dependency (OR 0.79), and 

death/institutionalized care (OR 0.78) independent of acute interventions.18 Unfortunately, 

stroke centers are also lacking in most LMICs, especially in sub-Saharan Africa.17 As a 

result, patients surviving their acute stroke hospitalization in LMICs are likely to have more 

substantial disability and functional impairment than their counterparts from HICs, thus 

increasing their needs for specialized rehabilitation services.

Patient Factors

In addition to barriers related to health systems factors, personal factors also substantially 

impact a stroke survivor’s ability to obtain necessary rehabilitation services. In Zambia and 

other sub-Saharan Africa settings, adult stroke survivors receive few inpatient and outpatient 

physical therapy sessions not only as a result of inadequate rehabilitation services, but also 

due to individual challenges such as insufficient finances, long distances to rehabilitation 

facilities, and lack of transportation.19

Limited Transportation Options.—For persons with stroke and other disabilities, 

transportation to and from health centers can be challenging. Small mini-buses, trucks, 

motorcycles and even boats and canoes make up some of the most common modes of 

transportation in most LMICs. Further, public transportation in most LMICs is poorly 

organized and does not specifically cater for persons with disability, thus limiting their 

overall mobility and ability to participate in rehabilitation activities at healthcare facilities.20 

As a result, stroke survivors are often carried on the backs of caregivers to access health 

facilities in rural areas with limited transportation options.16 This is not safe nor sustainable 

where distances to health centers can be vast.

Even in more urban areas, poor access to assistive devices such as wheelchairs, crutches, and 

walking frames is limited for many patients due to financial constraints resulting in patients 

or their families having to improvise mobility assistance. For example, many patients resort 

to using sticks in the absence of canes which lack anti-slip properties and put them at 

significant risk of falls. Poor urban planning in many LMICs also means there is little 

consideration of the mobility needs for patients with disability. Lack of dedicated walkways, 

handrails, designated toilets and parking for persons with disabilities, and lack of access 

ramps all limit overall mobility of people with disability. Specifically, these factors limit 

access to physiotherapy and rehabilitation services for the people most in need of those 

services even when rehabilitation services are available.

Financial Constraints.—In addition to costs associated with transportation to 

rehabilitation facilities and assistive devices, individuals must also pay for rehabilitation 

sessions themselves. These costs are borne by the patient and their caregivers, as public 

options for medical aid and medical insurance are limited in most LMICs. The prolonged 

nature of rehabilitation makes the cumulative costs high, considering that many families in 

LMICs are living in extreme poverty (defined as living on less than $1.90 US dollar per 
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day). Furthermore, many people in LMICs are day laborers, dependent on working each day 

in order to earn a daily wage. If a caregiver is required to attend rehabilitation sessions with 

the patient, this further results in loss of the caregiver’s daily wages as well.

Role of traditional medicine.—The use of herbal mediccations and traditional systems 

of care is common in LMICs. For example, 43% of stroke survivors in a Ghanaian study 

were found to have used herbal medicines after their stroke, often preferring these treatments 

due to beliefs that they will cure stroke, lead to faster recovery, and be more effective 

compared to conventional allopathic therapies.21 As such, accessing traditional systems of 

care may lead to reduced engagement in rehabilitation services.

Health literacy levels.—Low levels of health literacy and general education among many 

people in LMIC makes understanding stroke and the role of physiotherapy and rehabilitation 

difficult.22 Furthermore, many cultural groups in LMICs lack chronic disease models23 

leading to the expectation amongst patients and their caregivers that stroke recovery is quick 

and complete. A failure to achieve that recovery then leads to a withdrawal from ongoing 

physiotherapy as there is no perceived short-term benefit while its associated costs continue 

to be high.

Lack of formal caregivers.—Because rehabilitation and skilled nursing facilities 

providing formal post-stroke care are limited in most LMICs, stroke survivors, especially 

in sub-Saharan Africa, are often informally cared for at home by family members, including 

parents, spouses, and children.6 These informal caregivers usually lack previous medical 

training in stroke care and rehabilitation and further lack health systems support such as 

visiting nurses or formal in-home medical aides. The sudden nature of stroke also means 

that caregivers have to learn an immense amount of very complicated information about the 

disease and its long-term effects over a short period of time. Unlike other medical conditions 

that allow a gradual transition to home-based care needs, the abrupt nature of stroke and a 

lack of post-discharge inpatient rehabilitation services means families and caregivers have 

a limited time to prepare to independently meet the complex care needs of stroke survivors 

in the home. Caregivers are thus scarcely educated or trained to assist stroke survivors’ 

in activities of daily living, turning or feeding mechanisms to prevent complications such 

as decubitus ulcers and aspiration pneumonia, or safe handling of assistive devices, if 

available.24, 25

IMPACT OF LIMITED ACCESS TO REHABILITATION SERVICES IN LMICs

Consequences to Individuals with Stroke

Poor stroke outcomes, exacerbated by the lack of rehabilitation services, result in a variety 

of challenges for many stroke survivors in LMICs, both physical and psychological. In 

the short-term, recovery of optimal motor function and independence in activities of 

daily living is best achieved in the days and weeks immediately following a stroke, 

with recovery in the majority of individuals that survive stroke reported to occur within 

the first 30 days to 12 weeks.10 A study in Nigeria showed a shorter length of acute 

stroke hospitalization in patients with higher rate of in-patient physiotherapy utilization.26 
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Rehabilitative measures such as early mobilization have also been shown to reduce 

the occurrence of immobility-associated in-hospital complications, including, deep vein 

thrombosis, aspiration pneumonia, contractures, and decubitus ulcer formation.10, 26 Thus, 

lack of access to in-hospital physiotherapy likely results in longer hospitalization, higher 

rates of in-hospital mortality, and poorer overall recovery among stroke survivors.

Long-term, motor deficits affect stroke survivors’ ability to function independently and 

lead to increased dependence on others, reduceds quality of life and limited options for 

gainful employment, which in turn might limit their access to rehabilitation services.27 

Targeted interventions such as gait and balance training that utilize assistive devices have 

shown positive effects even more than one year after stroke onset.28 However, retaining 

stroke survivors in long-term rehabilitation programs in most LMIC settings is difficult and 

financially unfeasible.

Approximately one-third of stroke survivors will also experience language impairment as a 

consequence of their stroke, which poses a unique challenge in adaptation and adjustment 

that may impact a stroke survivors’ social participation.29 Speech and language therapy has 

been shown to significantly improve functional communication of patients with language 

impairment from stroke.30 However, speech and language therapy services are scarcely 

available in many LMICs and, when present, are primarily found in private facilities 

which cater for fewer patients than public facilities.31 As a result, stroke survivors with 

speech impairment in LMICs largely rely on informal caregivers, who frequently lack 

training in language disability, for communication assistance or recovery programs,31, 32 

thus perpetuating long-term dependency.

Consequences to Caregivers

Assuming the caregiver role in settings of limited rehabilitation facilities places a significant 

burden on caregivers’ livelihoods. Female daughters were most likely to be caregivers 

in many sub-Saharan African settings, including South Africa and Nigeria.25, 33, 34 As 

shown in Uganda, female caregivers often already have a regimented and full schedule of 

completing the daily household work which is then further compounded with the additional 

responsibilities of washing, toileting, feeding, and exercising the stroke survivor under their 

care.35 For caregivers who function as the primary wage-earners for families, taking on 

the role reduces hours at work and places a significant financial burden on the family.34 

Ultimately, caring for stroke survivors can result in a decrease in the family’s ability to 

afford essentials, including food and utilities, let alone participate in costly rehabilitation 

services.

The limitations in rehabilitation facilities and education in LMICs also render caregivers 

liable to their own poor health outcomes. A stroke survivor’s physical dependence in 

combination with the limited training caregivers receive can cause physical injury to their 

caregivers, including musculoskeletal strain.36 Furthermore, attending to stroke survivors’ 

continuous needs, including nocturnal bowel and bladder dysfunction, has been correlated 

with poor sleep and fatigue in caregivers from Nigeria and Malawi.32, 37
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In addition to physical strain, the continuous demands exacted on informal caregivers is 

correlated with poor mental health outcomes. In many LMIC settings, caregivers have a 

sense of duty and commitment to their ill family members, but witnessing stroke survivors’ 

suffering as well as post-stroke mood changes, including survivors’ anger and resentment, 

has been shown to lead to depression and burnout among caregivers.34, 35 In sub-Saharan 

Africa, depression and burnout may be further exacerbated when caregiving responsibilities 

fall on one person with limited support from other family members, thus leading primary 

caregivers to forego attendance at church or recreational time with family and friends, both 

important community traditions.32 Together, these factors have been shown to negatively 

impact mental health among caregivers of stroke survivors in sub-Saharan Africa.

Consequences at the National Level

Globally, the rate of moderate or severe functional disability due to stroke in LMICs is 77%, 

markedly higher than 38% reported from HICs.38 In parallel, the burden of stroke in people 

younger than 65 years has increased in LMICs over the last few decades.39 With more young 

people affected in LMICs, this impacts the available workforce and depletes the country 

economically. While data exploring the economic burden caused by stroke in LMICs is 

largely lacking, the potential for costs associated with a high stroke burden to negatively 

impact a country’s economic growth is apparent. For example, India lost $8.7 billion USD in 

2005 due to coronary heart disease (CHD), stroke, and diabetes. This number was projected 

to increase to $54 billion USD by 2015, resulting in a fall in India’s gross domestic product 

of 1%.40

OPPORTUNITIES FOR IMPROVING STROKE REHABILITATION IN LMICs

Despite the limited availability of rehabilitation services in LMICs, the benefits of 

rehabilitation after stroke and consequences of limited access to rehabilitation have been 

well demonstrated as described above. Thus, it is imperative that LMICs discover ways 

to maximally utilize and expand the reach of available human resources to improve 

stroke-associated outcomes while also expanding the workforce of rehabilitation specialists 

in the long-term. Here we review potential opportunities for improving access to stroke 

rehabilitation in LMICs.

Training more rehabilitation specialists.

Skilled rehabilitation practitioners are lacking in LMICs as are the number of training 

programs in these disciplines.2, 41 In order to address the long-term shortage of rehabilitation 

specialists in LMICS, training opportunities must be increased, and this training should 

ideally extend to the doctoral level. Moreover, rehabilitation has previously received little 

attention from governments, which has contributed to poor service availability and lack of 

coordination between services. Organization of services through stroke units and linking 

them to community health services might create employment opportunities for rehabilitation 

specialists.2 Thus, there is a need to lobby governments in LMICs to prioritize rehabilitation 

services in both the inpatient and community settings in order to improve stroke outcomes 

across the stroke care continuum.
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Development of stroke units.

The creation and integration of stroke units in hospitals is an important starting point 

to address current barriers to stroke rehabilitation in LMICs. Stroke units are proven to 

reduce stroke-associated morbidity and mortality by providing multidisciplinary care by 

a team that include physicians, nurses, physical therapists, occupational therapists, speech-

language pathologists, and social workers, which allows for systematic integration of early 

rehabilitation strategies.18

Low-resourced stroke centers have been successfully implemented in several LMICs and 

shown benefit. For example, the Brazil National Stroke Project was launched in 2008 and 

supported the construction of acute stroke centers around the country from 2008 to 2012. 

The number of stroke centers increased from 20 to 37 in the public sector and from 15 

to 45 in the private sector.42 Implementation of stroke clinical practice guidelines in one 

of these stroke centers led to a 53% relative reduction in in-hospital mortality.43 In South 

Africa, stroke mortality rates decreased from 33% to just 16% after implementation of stroke 

units.44 Thus, ensuring improved acute stroke care by increasing access to stroke centers 

and, where possible, acute stroke interventions will likely lead to improved long-term post-

stroke rehabilitation outcomes in LMICs as well.

Community-based rehabilitation (CBR).

CBR was originally proposed by the World Health Organization following the Declaration 

of Alma-Ata in 1978 in an effort to enhance the quality of life for people with disabilities 

and their families; meet their basic needs; and ensure their inclusion and participation in 

society by utilizing locally available resources.45 The 2006 United Nations Convention on 

the Rights of Persons with Disabilities further advocated for comprehensive rehabilitation 

services focusing on health, employment, education and social services to ensure people 

with disabilities had the opportunity to attain and maintain maximum independence, full 

physical, mental, social and vocational ability, and full inclusion and participation in all 

aspects of life.46 Ideally, CBR programs are cost-effective, comprehensive programs with an 

equity and participatory focus. However, in practice, they often practice a top-down service 

delivery approach, are funded in non-sustainable ways primarily by external donors, have 

scarce resources, and lack community support.47, 48 For example, a CBR program in rural 

Uganda found that more than half of its participants with physical disabilities had high levels 

of functional impairment, and this was associated with reduced access to assistive devices 

and increased use of medical health care.49 Still, when implemented well, these programs 

can be effective. A CBR program in Afghanistan found participants demonstrated reductions 

in emotional and social challenges, unemployment and communication difficulties with 

improvements in overall well-being, even in the midst of ongoing conflict.50

Group Sessions.

Group rehabilitation therapy is defined as sessions involving more than two participants at 

the same time with tasks assigned according to each individual’s level of ability and an 

emphasis on improving functional activities and increasing patient motivation, activity and 

social participation. For example, circuit class therapy, a supervised group class in which 
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individuals rotate through various stations, each of which is focused on a different task, has 

been shown to be safe and improve walking ability, walking speed and balance.51

Task-shifting and caregiver-led rehabilitation.

Task-shifting is defined as delegating a function normally performed by a qualified 

professional to someone with a lower level of education or to a person trained specifically 

to carry out that given task. This usually involves, for example, delegating tasks that would 

normally be performed by a medical doctor to specifically trained nurses or community 

healthcare workers. Task-shifting mechanisms have been successful in management of 

HIV and maternal and child health related problems and screening for non-communicable 

diseases and cardiovascular disease risk factors (Joshi et al, 2014).52 A study in Nigeria 

on training of non-neurologist health workers (predominantly nurses and community health 

workers) for stroke care demonstrated that a one-day training workshop on stroke diagnosis 

and care significantly improved levels of stroke care knowledge. However, whether these 

knowledge gains translated to change in behavior and improvement in practice was not 

evaluated.53

However, results from the few randomized controlled trials of caregiver-led post-stroke 

rehabilitation interventions that have been completed have been promising. A Cochrane 

review found low to moderate evidence that caregiver-led exercises were valuable in 

augmenting stroke rehabilitation without increasing caregiver burden. However, the review 

was limited by small participant numbers and heterogeneity of studies.54 For example, the 

ATTEND trial, a family-led rehabilitation randomized controlled trial in India, compared 

outcomes among 1200 stroke survivors provided rehabilitation by trained and supported 

family members versus usual care (no formal rehabilitation program).55 Because no 

difference in dependency, death, or level of disability was found between the two 

groups, the investigators recommended training healthcare assistants or utilizing CBR 

and group approaches. Another randomized trial in rural China employed a nurse-led, 

caregiver-delivered model of stroke rehabilitation compared to usual care (limited access to 

rehabilitation services and support).56 While participant satisfaction was high, it, too, failed 

to show a significant difference in outcomes with the authors recommendeding incorporation 

of community health workers and the use of mobile technologies to further augment 

potential benefits of such programs. However, similar studies performed in HICs found 

patients and caregivers had improved quality of life and a reduced sense of psychological 

burden even though there was no difference in patients’ functional outcomes (Table 2).57, 58 

As such, further work is needed to understand how to achieve demonstrable improvements 

in rehabilitation outcomes when these programs are instituted in LMIC settings without 

sacrificing participant satisfaction and safety as well as the low associated caregiver burden 

is essential if these programs are to result in improved access to quality stroke rehabilitation 

in LMICs.

Stroke Telerehabilitation.

Home-based telerehabilitation is defined as the use of mobile telecommunication devices 

by health personnel to provide remote evaluation, support, and guidance to persons with 

disability, either in their homes or at a distant health facility.59 An intensive telerehabilitation 
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program in China found it was non-inferior to standard in-person rehabilitation in several 

domains.60 A recent Cochrane review comparing the effectiveness of telerehabilitation to 

in-person rehabilitation found no difference between the two despite wide heterogeneity 

among studies.61 Though many studies report cost-savings benefits of telerehabilitation, 

studies specifically measuring cost-effectiveness of these interventions are lacking.

Given the scarcity of health personnel in LMIC settings, telerehabilitation programs 

may expand the reach of limited health personnel. Though few, studies in LMICs 

have demonstrated the acceptability and feasibility of telemedicine programs among 

patients treated for various medical conditions, including neurological conditions.62 A 

cross-sectional survey among West African stroke survivors reported that the majority 

would be willing to consider telerehabilitation services. Less than 30% of the cohort 

were currently receiving physiotherapy services, citing financial constraints due to cost 

of physiotherapy services and transportation and premature discharge from physiotherapy 

as barriers to access. Though majority of participants were urban dwellers, only 35% 

owned a smartphone, although 80% had a family member who owned one.63 A single-arm 

pilot program using a mobile phone application-assisted stroke rehabilitation program in 

Ghana over a 12-week period noted improvement in some stroke disability scores and 

was acceptable among users.64 Another single-center study in Uganda also assessed the 

feasibility of using a mobile phone application with individualized support versus standard 

of care. Though the study was not powered to determine the efficacy of the intervention, it 

was found to be feasible and acceptable with good satisfaction reported by both providers 

and participants.65 Challenges faced by telerehabilitation programs such as these in LMICs 

include mobile phone network instability, computer illiteracy, lack of access to video 

capable devices, electricity outages, shared phones among multiple family members, and 

cost considerations for airtime and reimbursement of health care providers. However, 

considering the potential time and cost-saving benefits and potential to expand the reach 

of limited human resources, deliberate systemic and institutional changes to support such 

programs may prove beneficial in the long-term.

CONCLUSION

The current availability and quality of stroke rehabilitation services is highly proportional 

to a country’s economic resources. As a result, despite experiencing a higher burden of 

stroke and stroke-related morbidity and mortality, residents of LMICs face multiple health 

systems and personal barriers to accessing quality stroke rehabilitation that could improve 

stroke survival and functional outcomes. Measures can be put in place to close the gap 

between services available in HICs and those available in LMICs, including expanding 

training opportunities for skilled rehabilitation specialists, implementing cost-effective and 

low-resourced systems of acute stroke care, developing CBR and group rehabilitation 

sessions, utilizing telerehabilitation programs, and task-shifting rehabilitation programs to 

lower level healthcare workers and/or informal family caregivers. However, all of these 

strategies will require governments in LMICs to prioritize stroke rehabilitation services 

as a crucial component of achieving the World Health Organization’s Rehabilitation 2030 

Action Plan. Prioritizing stroke rehabilitation in LMICs has the potential to lead to better 
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stroke survival and stroke outcomes and, ultimately, to less stroke-related disability at the 

individual and population level and improved national economic productivity.
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Figure 1. 
Estimated number of rehabilitation specialists per one million population in high-income 

countries (HICs) versus low- and middle-income countries (LMICs).2

Abbreviations: PM&R: physical medicine and rehabilitation.

Kayola et al. Page 16

Am J Phys Med Rehabil. Author manuscript; available in PMC 2024 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Pathway to stroke rehabilitation services and associated barriers. The left half of the figure 

demonstrates a typical patient pathway to accessing stroke rehabilitation services while the 

right half of the figure lists common barriers encountered at each step of the pathway.
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Table 1.

Overview of barriers and consequences of limited access to stroke rehabilitation services in low- and middle-

income countries as well as potential opportunities to improve access to these services.

Barriers

Health Systems Factors

• Competing health systems demands

• Non-transferrable clinical practice guidelines

• Lack of rehabilitation facilities and equipment

• Lack of stroke rehabilitation specialists

• Severely limited resources in rural areas

• Poor upstream acute stroke care

Individual Factors

• Limited transportation options

• Costs associated with rehabilitation, including lost wages of patients and caregivers

• Use of traditional medications in lieu of conventional therapies

• Low health literacy

• Lack of formal caregivers

Consequences

Individual Consequences

• Poor functional outcomes

• Dependence on others

• Social withdrawal

• Worsening of financial status

• Unemployment

Caregiver Consequences

• Poor physical health

• Poor mental health

• Reduced financial status

Population-Level/National Consequences

• Loss of economic productivity

• Decline in gross domestic product

Opportunities

• Increased training opportunities for rehabilitation specialists

• Development of stroke units

• Community-based rehabilitation programs

• Group rehabilitation sessions

• Task-shifting interventions

• Caregiver-led rehabilitation
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• Telerehabilitation programs
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