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Abstract
Background: Stroke unit care is known to improve patient outcomes, but throughout India, there are few dedicated 
stroke units.
Aim: Our aim was to undertake a survey of stroke services, stroke workforce and engagement in stroke research 
across India.
Design and methods: A hospital-based survey tool, informed by the World Stroke Organization Roadmap to 
Delivering Quality Stroke Care and through discussions with local stakeholders, was developed. The tool explored 
the availability of stroke units, diagnostic services, telemedicine, thrombolysis, thrombectomy, stroke workforce, 
education and training opportunities, services to support stroke survivors and their families, and organisational 
involvement in research. Data were analysed descriptively and grouped by hospital status (private or public).
Setting: A convenience sample of healthcare professionals representing hospitals providing stroke care in India.
Participants: Respondents comprised physicians, nurses, physiotherapists, researchers and speech and language 
therapists. Where more than one representative from a hospital completed the survey tool, the responses from the 
most senior member of staff were selected and included in the analysis.
Results: Ninety-five hospitals participated (December 2017 and August 2019), resulting in data representing 15 
states and 2 union territories. Fifty (53%) hospitals were private and 45 (47%) were public. Fifty-six (59%) hospitals 
reported treating a total of 20,661 stroke patients over a 12-month period (median 300; interquartile range 173–
461). Only half of all hospitals had a dedicated stroke unit with a total of 596 stroke beds (median 9 beds per unit; 
interquartile range 6–11).
Limitations: The hospitals in this study were mainly recruited via two national conferences and an international 
conference (International Conference on the Essentials of Stroke Care); the Indian Stroke Clinical Trial Network, 
the Indian Stroke Association and the Indian Academy of Neurology. There was a high completion rate from 
representatives in Kerala; 14 states and 5 union territories were not represented. We did not seek to identify all 
hospitals caring for stroke patients and therefore do not know the number of non-identified/non-responding sites 
and, as such, the findings may not be representative. It was not possible to gain individual contact information for 
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hospital and regional government administrators who may have access to stroke data. It is likely that there have been 
major changes to stroke services as a result of the COVID-19 pandemic.
Conclusion: Dedicated stroke units, stroke-specific staff, education, training and research opportunities, diagnostic 
services and specialist treatments were mostly available within private hospitals; however, there is a paucity of 
available stroke services data. Further research is needed to map stroke service provision in a wider range of tertiary 
stroke care providers and stroke units.
Future work: Currently, there is variability in the levels and types of stroke unit resources available. The recent 
World Stroke Organization and National Accreditation Board of Hospitals and Healthcare providers joint Stroke 
Centre certification programme aims to create the standardised delivery of stroke care across India. Future work will 
involve working with the World Stroke Organization and National Accreditation Board of Hospitals and Healthcare to 
facilitate the inclusion criteria of evidence-based Care Bundles, as part of National Accreditation Board of Hospitals 
and Healthcare accreditation across India.
Funding: This article presents independent research funded by the National Institute for Health and Care Research 
(NIHR) Global Health Research programme as award number GHR 16/137/16.
A plain language summary of this research article is available on the NIHR Journals Library Website https://doi.
org/10.3310/JVNW9009.

Introduction

Stroke is recognised as a global health challenge. 
Worldwide, there are approximately 13.7 million new 
cases of stroke every year. The incidence of stroke is 
increasing in developing nations including India,1 where 
stroke is the fourth leading cause of death and the fifth 
leading cause of disability.2

In India, people typically experience a first stroke at 
58 years of age,3 and there are higher rates of death than 
in higher income countries; case fatality has been reported 
to range from 18% to 42%.4 Of those surviving, many will 
have disabilities including hemiparesis, speech deficits, 
cognitive impairment, incontinence, dysphagia, visual 
impairment and psychological problems.5

Accurate, early recognition and diagnosis is vital for 
all stroke patients in order to maximise the benefits of 
treatment. Healthcare delivery in India has three levels: 
primary, secondary and tertiary. Primary consists of 
subcentres and primary health centres. Community Health 
Centres largely form the secondary tier, while government-
funded medical colleges and hospitals, All India Institutes, 
specialised hospitals and private hospitals form the 
tertiary level. It is at the tertiary level that most patients 
seek medical help for stroke. It is well established that 
patient outcomes are improved when post-stroke care is 
delivered at the earliest opportunity on a specialist stroke 
unit and recovery from a disabling stroke greatly depends 
on early and easy access to tailored, comprehensive and 
specialist stroke care.6 However, most people in India live 
in areas with no access to stroke units or neurological 
expertise.7 There is a shortage of available data, but in 
2013, it was estimated that there were only 35 hospitals 
with dedicated stroke units throughout India, and these 

were mostly situated in private hospitals in urban areas.8 
However, there is a shortage of data on the availability of 
stroke units and associated resources.

The aim of this study was to undertake a survey of stroke 
services, stroke workforce and engagement in stroke 
research across India.

Methods

Design
Structured survey.

Survey tool development
The survey tool was informed by the World Stroke 
Organization Roadmap to Delivering Quality Stroke 
Care9 and through discussion with local stakeholders 
(four neurologists, two nurses and two physiotherapists) 
around the survey content and format. The tool had 30 
mostly closed questions including: information on the 
respondent’s profession, site characteristics [location, 
hospital status (private, fee paying) or public], stroke 
unit availability and capacity, the number of people 
admitted with ischaemic stroke and primary intracerebral 
haemorrhage (PICH), available diagnostic services (basic 
or advanced as defined by the World Stroke Organization 
Roadmap to Delivering Quality Stroke Care), treatments 
(thrombolysis and endovascular thrombectomy) and 
telemedicine. The remaining questions asked about stroke 
workforce, staff training and education, services to support 
stroke survivors and their families, and organisational 
involvement in research.

Setting
Public and private hospitals in India.
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Subjects
Respondents comprised physicians, nurses, 
physiotherapists, researchers and speech and language 
therapists. In some cases, where more than one 
representative from a hospital completed the survey tool, 
the responses from the most senior member of staff were 
selected and included in the analysis. Only one response 
was included per hospital.

The survey tool (see Appendix 2) was distributed between 
December 2017 and August 2019 in paper format to 
attendees at the Indian National Stroke Conference (New 
Delhi) and the International Conference on The Essentials 
of Stroke Care (Kerala). The survey tool was also sent 
electronically via e-mail to members of the Indian Stroke 
Clinical Trial (INSTRuCT) network, the Indian Academy of 
Neurology and Indian Stroke Association.

If the survey tool was not returned within 2 weeks, a 
maximum of two reminders were sent by e-mail. The 
survey tool was completed in English and was returned 
in person at the conferences or via e-mail. Respondents 
frequently missed out answers to some of the questions. 
Where possible, we contacted respondents by e-mail for 
missing information.

Analysis

Data from the survey tools were entered into Excel and 
imported into IBM SPSS Statistics for Windows, version 
26 [IBM Corporation, Armonk, NY, USA (IBM SPSS 
Statistics from version 19 onwards)]. Analysis was grouped 
by hospital status (private or public). Descriptive data were 
summarised using percentages, medians and interquartile 
ranges (IQR). Where respondents did not answer a 
question, frequencies and percentages were calculated 
from the hospitals with complete data. Percentages were 
calculated from the total number of responding hospitals, 
unless otherwise stated.

Results

Completed surveys were received from 95 hospitals, 
representing 15 states and 2 union territories (Table 1 and 
Figure 1). Nearly half of the survey tools returned (48%) 
represented hospitals in the state of Kerala.

Respondents were physicians (49, 52%), nurses (23, 
24%), physiotherapists (5, 5%), researchers (3, 3%), 
speech and language therapists (2, 2%) and 13 (14%) 
respondents did not specify their profession. Overall, 

data were provided for 50 (53%) private and 45 (47%) 
public hospitals.

Respondents from 58 (61%) hospitals reported that a total 
of 20,661 stroke patients were treated over a 12-month 
period (median 300 per hospital; IQR 173–461). Of these, 
14,392 (70%) had an ischaemic stroke (median 210; IQR 
109–350) and 6269 (30%) had a PICH (median 70; IQR 
40–119). Private hospitals treated 12,338 (60%), and 
public hospitals treated 8323 (40%) stroke patients.

Stroke unit availability
Respondents at 48 (50%) hospitals reported having a 
dedicated stroke unit. Of these, 36 (75%) were in private 
hospitals compared to 12 (27%) in public hospitals. Forty-
five (47%) hospitals had 596 stroke beds (median 9 beds 
per hospital; IQR 6–12). Private hospitals had a total of 
502 (84%) stroke beds (median 8; IQR 6–13) compared to 
94 (16%) (median 10; IQR 4–11) in public hospitals.

Stroke workforce
Eighty-six (91%) hospitals had access to a multidisciplinary 
team (MDT) defined as a minimum of two physicians/
doctors trained in stroke care, four nurses and a 

TABLE 1 States and union territories represented

States and union territories
Completed survey tools,  
N = 95 (%)

Andhra Pradesh 3 (3)

Assam 2 (2)

Chandigarh 1 (1.5)

Delhi 2 (2)

Gujarat 7 (7)

Karnataka 10 (11)

Kerala 46 (48)

Madhya Pradesh 2 (2)

Maharashtra 5 (5)

Orissa 1 (1.5)

Pondicherry 1 (1.5)

Punjab 1 (1.5)

Rajasthan 3 (3)

Tamil Nadu 6 (6)

Telangana 2 (2)

Uttar Pradesh 1 (1.5)

West Bengal 2 (2)
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physiotherapist10 (see Appendix 3), including all private 
hospitals who were more likely to have access to larger 
numbers of staff within the MDT (41, 82% vs. 21, 47%).

Education and training
Private hospitals had more staff with stroke-specific 
training across all professions (Table 2).

Neurology services
Of the 93 hospitals with data, 67 (72%) had a neurology 
service in their emergency department. Private hospitals 
were more likely to have a neurology service compared to 
public hospitals (45/50, 90% vs. 22/43, 51%) and these 
were frequently available 24 hours a day, 7 days a week, in 
private and public hospital settings (33/45, 73% vs. 15/22, 
68%).

Diagnostic services
Of the 89 hospitals with data for diagnostic services, 
49 (55%) had access to basic and advanced diagnostic 
services. Private hospitals were more likely to have basic 
and advanced diagnostic services (35, 72% vs. 14, 34%) 
whereas most public hospitals only had access to basic 
diagnostic services (25, 61%). A telemedicine service was 
provided by 24/92 (26%) hospitals, and these were more 
likely to be available in private hospitals (15/48, 31% vs. 
9/44, 21%).

Thrombolysis and thrombectomy
Data on the availability of thrombolysis were provided for 
91 (96%) hospitals; 64 (70%) delivered thrombolysis to 
1525 ischaemic stroke patients over a 12-month period 
(median 25; IQR 11–35). Thrombolysis was more likely to 
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be available in private compared to public hospitals (42, 
88% vs. 22, 51%). Of 89 hospitals that provided data, 
38 (43%) had performed endovascular thrombectomy, 
treating 313 patients over 12 months (median 6; IQR 3–10) 
and was more likely to be available in private hospitals (31, 
69% vs. 7, 16%).

Services to support stroke survivors 
and their families
Seventy-five (79%) hospitals had a structured healthcare 
review for patients following discharge. These varied 
in how often they were carried out: 37 hospitals (49%) 
reviewed patients every 3 months, 8 (11%) reviewed 
patients every month, 25 (33%) had variable time intervals 
ranging from 2 weeks to 12 months and 5 (7%) did not 
specify review the timeframe. A structured healthcare 
review was more likely to take place in private hospitals 
(46, 61% vs. 29, 39%).

Thirty (32%) hospitals reported having a stroke peer 
support group. A stroke peer support group was more 
likely in private compared to public hospitals (19/50, 38% 
vs. 11/44, 25%).

Sixty-four (67%) hospitals provided education and training 
for patients and their families; availability was more 
common in private hospitals (42, 66% vs. 22, 34%).

Organisational involvement in research
Data regarding research were provided by 93 hospitals; 38 
(41%) hospitals had plans to, or had recently, participated 
in stroke research including: multicentre randomised 

controlled trials, and studies based on stroke registries, 
community health and stroke prevention. Planned or 
ongoing research was more common in private versus 
public hospitals (23/48, 48% vs. 15/45, 33%).

Discussion

There are substantial differences between private 
and public hospitals in the availability of stroke units, 
diagnostic services and treatments for stroke, structured 
healthcare review and follow-up. Only half of the hospitals 
reported having a dedicated stroke unit with a total of 596 
beds. This reflects similar findings in the recent ‘State of 
stroke services across the globe: Report of World Stroke 
Organization–World Health Organization surveys’, with 
12 hospitals in India reporting that 56% of patients had 
access to a stroke unit.11 Advanced diagnostic services 
and treatments were more likely to be provided in private 
hospitals with access to a more comprehensive range 
of staff within the MDT, and a greater range of stroke-
specific education and training opportunities. A lack of 
organised stroke unit facilities, and an insufficiency of 
trained healthcare professionals, continue to be challenges 
for the provision of stroke care in India,12 particularly in 
public hospitals.

Of the hospitals with data, almost three-quarters had 
a neurology service available; these were almost twice 
as likely to be available in private compared to public 
hospitals (90% vs. 49%). Previous reports have suggested 
that across India, on average, there is 1 neurologist per 

TABLE 2 Hospitals with stroke-specific training available for their staff

Staff members with 
stroke training available

Responses all 
sites, N = 90 (95%)

Responses private 
hospitals, N = 49 (98%)

Responses public 
hospitals, N = 41 (91%)

Physicians with stroke 
expertise

58 (64) 35 (71) 23 (56)

Stroke nurses 53 (59) 33 (67) 20 (49)

Physiotherapists 46 (51) 28 (57) 18 (44)

Speech and language 
therapists

31 (34) 21 (43) 10 (24)

Pharmacists 16 (18) 12 (25) 4 (10)

Nursing assistants/
ward helpers

33 (37) 22 (45) 11 (27)

Occupational therapists 26 (29) 17 (35) 9 (22)

Palliative care team 13 (14) 10 (20) 3 (7)

Social workers/case 
managers

13 (14) 10 (20) 3 (7)
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1,250,000 people (over a third of which are located 
in metropolitan cities).13 Despite these challenges, 
there are many models of stroke care available in low/
middle-income countries (LMICs), for example, MDT 
care led by a stroke neurologist, specialist-led care by 
neurologists, physician-led care, hub and spoke models 
incorporating stroke telemedicine, and task sharing 
involving community health workers.14 As the burden of 
stroke increases in LMICs, innovative service delivery 
models may need to be explored further to determine 
if these are effective solutions to limited resources and 
workforce expertise.

In addition to the provision of stroke specialist services, 
it is well established that stroke survivors whose care is 
provided by an MDT that specialise in stroke care are more 
likely to be alive and independent 1 year after stroke.6 
While most hospitals (91%) had access to a MDT, there was 
wide variation in the type and numbers of team members. 
There is a recognised shortage of stroke-specialist staff 
in many countries globally and solutions are needed to 
train and retain health professionals with stroke-specific 
knowledge and skills.15,16 Stroke-specific education and 
training can provide staff development opportunities and 
improve outcomes for stroke patients.17

Accurate early recognition of stroke signs and symptoms as 
stroke is necessary to maximise the benefits of hyperacute 
treatment with thrombolysis and/or mechanical 
thrombectomy, where indicated, and early access to 
specialist MDT care.18,19 While the National Programme 
for Prevention and Control of Cancer, Diabetes and Stroke 
places emphasis on the importance of a timely stroke 
diagnosis,8 this survey suggests that diagnostic services 
were largely only available to patients with access to 
private health care.

Despite evidence supporting the effectiveness of 
thrombolysis and thrombectomy, access in India is often 
limited by availability and cost.14 In 2013, there were 
between 35 and 50 stroke units thrombolysing 2000 
patients every year in India, a rate of between 1% and 
5%.8,20 Recent research has identified that challenges in 
the delivery of time-dependent stroke treatments are 
largely due to pre-hospital delays, affordability, a lack 
of neurointerventionalists and thrombectomy-capable 
centres, and the need for improved access to acute 
stroke imaging modalities.14,21 While the availability 
of thrombolysis and thrombectomy is increasing, the 
lack of emergency medical service provision, delay in 
patient arrival and diagnosis, and high cost of treatment, 
remain challenges in the treatment of acute ischaemic 
stroke patients.13

Telemedicine is one service that can facilitate the 
provision of health care to underserved areas and its 
provision has been growing across India over the last 
decade.22,23 Yet, only 26% of hospitals reported the use 
of telemedicine, with little differences between private 
and public hospitals. Most telemedicine projects across 
India were conducted through government and private 
enterprises rather than within hospital settings.23 While 
telemedicine is a growing component of India’s healthcare 
system, it appears that this is happening largely outside 
of hospital centres; therefore, there is an important role 
for telemedicine in stroke in the future, although we 
acknowledge our survey was conducted pre COVID-19, 
and the availability of telemedicine may have increased as 
a result of the pandemic.24

For stroke patients and their relatives, stroke peer 
support groups may contribute to positive adjustment 
by providing them with socialisation, new relationships, 
shared experiences and hope after disability.25–27 With 
most (66%) private hospitals providing stroke education 
and training for patients and their families (34% in public 
hospitals), there is room for improvement and opportunity 
to determine the effectiveness of implementation through 
research. This could be facilitated by increasing the number 
of research-active practitioners to enable healthcare 
organisations to provide better-quality care and improve 
patient outcomes, while also building research capacity 
and capability.28–32

Currently, there is variability in the levels of types of all 
aspects of stroke unit resources (staff, education, training, 
facilities and treatment available). The recent World 
Stroke Organization and National Accreditation Board of 
Hospitals and Healthcare providers joint Stroke Centre 
certification programme aims to create the standardised 
delivery of stroke care across the country, promoting 
quality and safety of care and improving long-term stroke 
patient outcomes.33 Following roll-out of the certification 
programme, further research is needed to map stroke 
service provision, including over a wider geographic area 
and exploring the impact of the programme on key stroke 
service infrastructure, patient access and outcomes.

Limitations

Our study has several limitations. The hospitals that took 
part in this study were mainly recruited via two national 
conferences and the INSTRuCT network. There was a high 
completion rate from representatives in Kerala; 14 states 
and 5 union territories were not represented at all and for 
others we had very few responses. We did not seek to 
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identify all hospitals caring for stroke patients in India and, 
therefore, we do not know the number of non-identified or 
non-responding sites and, as such, the findings may not be 
representative of other hospitals in other regions of India. 
The survey was distributed at a national (Indian National 
Stroke Conference) and an International Conference 
(International Conference on the Essentials of Stroke 
Care), as well as through the INSTRuCT Network, Indian 
Stroke Association and Indian Academy of Neurology. 
It is possible that further responses would have been 
gained if we had also targeted other organisations such 
as the Neurological Society of India. In some cases, where 
more than one representative from a hospital completed 
the survey tool, the responses from the more senior 
member of staff were included in the analysis. However, 
we could not determine with certainty which of these 
multiple responses were the most accurate. Respondents 
frequently missed out answers to some of the questions, 
and although we contacted a number of hospitals for 
missing information, additional data were not always 
available. Since the study took place, it is likely that there 
have been major changes to the availability and delivery 
of stroke services as a result of the COVID-19 pandemic.

Equality, diversity and inclusion
We sought survey responses from a wide range of 
respondents who had an overview of stroke services 
at their respective hospitals in India. Respondents 
were mainly physicians (52%), followed by nurses 
(24%), physiotherapists (5%), researchers (3%), speech 
and language therapists (2%) and unspecified (14%), 
representing both private and public hospitals. The 
majority of respondents represented hospitals in the 
state of Kerala. We did not collect any further data about 
individual respondents as data collection was focused on 
hospital stroke services rather than individuals.

Conclusions

Dedicated stroke units, stroke-specific staff, education, 
training and research opportunities, diagnostic services and 
specialist treatments were most available within private 
hospitals; however, there is a paucity of available stroke 
services data. Further research is needed to map stroke 
service provision in a wider range of tertiary stroke care 
providers and stroke units following implementation of the 
World Stroke Organization and National Accreditation Board 
of Hospitals and Healthcare providers joint Stroke Centre 
certification programme and to explore the impact of key 
stroke service infrastructure and patient access on outcomes.
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Appendix 3 Hospitals with multidisciplinary team members

Access to number of MDT members All sites 95 (100%) Private hospitals 50 (100%) Public hospitals 45 (100%)

0 MDT members 9 (10) 0 (0) 9 (20)

1–5 MDT members 24 (25) 9 (18) 15 (33)

6–10 MDT members 62 (65) 41 (82) 21 (47)
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