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Organization of neurology services in India: Unmet needs and 
the way forward

Mandaville Gourie-Devi
Emeritus Professor of Neurology, Institute of Human Behavior and Allied Sciences, Chairperson of Department of Neurophysiology and Senior 
Consultant in Neurology, Sir Gangaram Hospital, New Delhi, India

Recognition of the magnitude of the burden and disability 
and mortality consequent to neurological disorders has led 
to global initiatives of declaring them as a �global epidemic�, 
emphasizing public health approach and integration of 
neurology care with general health care. Epidemiological 
transition with increase in neurological disorders in India, 
the gross mismatch between the need and the available 
trained manpower and infrastructural facilities are posing 
challenges to health planners and policy makers for providing 
neurological care to the community. Alternative approaches of 
optimal utilization of  rural, community health, satellite clinic 
and district models of the health care with close interaction 
with tertiary centres, nongovernmental agencies and private 
sector may facilitate achieving the goal of taking neurology 
care to the �unreached�.

Key words: Neurological disorders, burden, prevalence, 
disability, health care models, neurological services

multiple sclerosis, cerebrovascular disease, poliomyelitis, 
tetanus, meningitis, Japanese encephalitis).[1] Further 
rise in burden is expected and by 2030 it is estimated 
to be 6.77% [Table 1]. An increase in mortality due to 
neurological disorders from 11.67% of the total mortality 
in 2005 to 12.22% in 2030 is also anticipated.[1] Thus 
neurological disorders can be considered as a global 
epidemic calling for a global campaign to promote 
advocacy, improve awareness, education and prevention 
and to enhance neurology care.[3]

The prevalence of neurological disorders globally 
in the year 2005 was 155.36 per 1000 population, 
nearly a third of them due to nutritional deficiency 
and toxins [Table 2].[1] While dementia is estimated 
to increase in 2030, the decrease in prevalence rate of 
all neurological disorders to 143.5 can be attributed to 
control of infectious diseases and improved nutritional 
status. Based on the projections of United Nations 
that by 2025, there will be 1.2 billion elderly people 
in the world and 71% will be living in the developing 
countries, it is expected that neurological disorders in 
the elderly will show a significant rise, particularly in 
the developing world.

Neurological disorders pose a great challenge to 
healthcare in developing countries in view of limited 
resources and manpower that are inadequate to tackle 
the increasing burden. Recognizing the urgency 
to meet the challenges, a �Committee on Nervous 
System Disorders in Developing Countries� formed 
by the Board on Global Health, Institute of Medicine, 
National Academy of Sciences, USA (the author was a 
member of this committee) reviewed the magnitude, 
pattern, causes, prevention and low-cost treatment 
of common neurological disorders. The committee 
strongly recommended integration of neurological care 
into the public health system and emphasized that this 
approach is a recognized way of increasing coverage 
through an affordable and accessible service involving 
the community.[4]

Global Scenario of burden of
Neurological Disorders

The recent report published by the World Health 
Organization �Neurological disorders, public health 
challenges� states that about one billion people 
worldwide suffer from neurological disorders and that 
6.8 million people die annually from these disorders.[1] 
The spectrum of neurological disorders includes 
epilepsy, stroke, headache, Alzheimer�s disease and 
other dementias, Parkinson�s disease, multiple sclerosis, 
brain injuries, neuroinfections etc. Stroke is the second 
most common cause of mortality and a major cause of 
disability.

Neurological disorders accounted for 4.2% of the global 
burden of disease in 1996[2] which has significantly 
increased to 6.29% in 2005 assessed by the disability 
adjusted life years (DALYs) for common neurological 
disorders (epilepsy, dementia, Parkinsons�s disease, 
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Emerging Health Scenario in India

India, with a population of more than one billion, 
is facing new challenges in the health sector due to a 
paradigm shift in disease burden. Added to the burden of 
communicable diseases with emerging and re-emerging 
infections and nutritional deficiency disorders, 
there is epidemiological transition with increasing 
incidence of non-communicable disorders (NCD), 
some attributable to lifestyle and others to increased 
life expectancy.[5] Amongst the NCDs, neurological 
disorders have been recognized to lead to significant 
mortality, morbidity, disability and socioeconomic 
loss. Epilepsy, cerebrovascular disorders, migraine, 
dementia, Parkinson�s disease, motor neuron disorder, 
traumatic injuries, brain damage due to birth trauma, 
neuromuscular disorders, demyelinating disorders 
and neurological disorders consequent to nutritional 
deficiency and exposure to neurotoxic substances 
contribute to significant burden. Further, widely 
prevalent infections of the nervous system such as 
tuberculosis, malaria, cysticercosis and viral infections, 
particularly Japanese encephalitis and HIV also lead to 
neurological deficits. 

The unique characteristics of neurological disorders 
such as chronicity, progressive degeneration, limited 
therapeutic options and lack of specific treatment 
for many diseases, further contribute to the disease 
burden and morbidity. The effect of stigma associated 
with epilepsy, particularly in developing countries, on 
disease burden cannot be easily estimated since it leads 
to complexities in diagnosis and management and a 
large treatment gap.[6] Redeeming features are recent 
developments including (i) advances in diagnostic 
modalities of imaging, immunological and molecular 
tests, (ii) introduction of new therapeutic strategies 
such as thrombolysis, immunomodulating agents 
(immunoglobulins, interferon) and (iii) use of new 
drugs for treatment of epilepsy, Parkinson�s disease and 
neuroinfections which have ushered a sea change in the 
clinical practice of neurology, enabling early diagnosis 
and more effective treatment leading to improved 
outcome of the disease.

Indian Scenario of Neurological Disorders

Population-based neuroepidemiologic surveys 
during the last 15 years, using standardized WHO 
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Table 1: Burden of neurological disorders, in disability adjusted life years (DALYs) in the World 
Year 2005 2030
Population 6441919466 7917115397
Total DALYs 1469 610 066 1526745574
Disorder DALYs   % Per DALYs   % Per
   100000   100000
   population   population
Epilepsy 7307975 0.50 113.44 7441536 0.49 93.99
Alzheimer and other dementias 11077525 0.75 171.96  18394267 1.20 232.34
Parkinson�s disease 1616523 0.11  25.09   2015065 0.13 25.45
Multiple sclerosis 1509696 0.10  23.44   1648303 0.11  20.82
Migraine 7659687 0.52 118.90   7596089 0.50   95.95
Cerebrovascular disease 50784770 3.46 788.35  60864051 3.99 768.77
Poliomyelitis   115167 0.01   1.79     13261 0.00 0.17
Tetanus  6422611 0.44  99.70   3173636 0.21 40.09
Meningitis 5336882 0.36  82.85   2038968 0.13  25.75
Japanese encephalitis   561038 0.04   8.71    149931 0.01 1.89
Total for all neurological disorders 92391874 6.29 1434.23 103335108 6.77 1305.21
Source[1]

Table 2: Prevalence of neurological disorders in the world
Year 2005 2030
Population 6441919466 7917115397
Disorder Number Per 1000 Number Per 1000
Epilepsy 39891898 6.19 50503933 6.38
Alzheimer and other dementias 24446651 3.79 44016718 5.56
Parkinson�s Disease   5223897 0.81 7236712 0.91
Multiple sclerosis 2492385 0.39 3279199 0.41
Migraine 326196121 50.64 412894420 52.15
Cerebrovascular disease  61537499 9.55 76826249 9.70
Neuroinfections 18169479 2.82 13290180 1.68
Nutritional and neuropathies 352494535 54.72 285369403 36.04
Neurological injuries 170382211 26.45 242728912 30.66
Total 1000834676 155.36 1136145726 143.50
Source[1]
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questionnaire with modifications,[7-9] in different 
regions of the country have shown the prevalence rate 
of neurological disorders to vary from 967 to 4070 per 
100000 population [Table 3].[10-16] The Parsis, a distinct 
ethnic group, have an unusually high prevalence rate, 
but they do not represent the general population of the 
country. In these surveys, infections of the nervous 
system and traumatic injuries of brain, spinal cord and 
peripheral nerves have not been included and therefore 
it would be an underestimate of the total burden of 
neurological disorders. 

All age groups are affected with peaking in the 
elderly above 60 years of age. In India according to 
the 2001 census[17] there are 77 million people above 
the age of 60 years and it is expected that by 2025 
there will be a huge increase to 177 million with 
consequent significant rise in age-related disorders 
such as cerebrovascular disorders, Parkinson�s disease 
and dementia. Contradicting the perception of the 
policy-makers and administrators that neurological 
disorders are seen mostly in the urban population, 
neuroepidemiologic surveys have demonstrated that the 
prevalence in the rural population is significantly higher 
than in the urban population. In a large community-
based survey in Bangalore of a population of 102557 
comprising an urban population of 51502 and rural 
population of 51055, the prevalence rates were 2190 
and 4070, respectively, with a ratio of 1:1.85.[15] This 
fact is critical for planning infrastructure and trained 
manpower for providing equitable neurology care in 
the country.[18] Prevalence of some common disorders 
is shown in Table 4. Based on the prevalence studies, it 
may be estimated that in India there are 20 to 30 million 

people with neurological disorders and the common 
disorders include epilepsy (6 to 8 million), headache (10-
12 million), strokes (1 to 2 million). Transient ischemic 
attacks are not included in surveys and hence the actual 
burden of cerebrovascular disorders will be higher than 
these projected figures. 

Special mention needs to be made regarding care of 
people with epilepsy in view of the associated stigma, 
the myths and misconceptions about the nature of 
the disorder[19,20] and the consequent burden to the 
patients and their family members, factors which 
are not considered while determining the disability 
adjusted life years (DALYS). Some of the crucial 
factors leading to a wide treatment gap of 38 to 80% 
in the country[19,21] are stigma associated with epilepsy 
preventing patients seeking medical advice, lack of 
awareness that epilepsy is a brain disorder and that 
it can be treated. It is therefore important to move 
forward from descriptive neuroepidemiologic studies to 
interventional strategies for prevention and treatment 
of neurological disorders.[22]

Disability Consequent to Neurological
Disorders

Neurorehabilitation forms an integral component of 
neurology services since disability due to neurological 
disorders, unlike other diseases, is a major issue. 
The disabilities are categorized as affecting mobility, 
disturbance of cognition and behavior, causing pain, 
disturbance of consciousness and function.[23] Further, 
a specific neurological disability may result from 
a combination of different impairments or a single 
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Table 3: Prevalence of total neurological disorders - Indian scenario
Author Place Year Nature of population Population surveyed Prevalence rate/100000
Gourie-Devi[10] Gowribidanur 1987 Rural 57,660 1,382
Bharucha[11] Bombay  1987 Urban  851 (Parsis) 9400
Kapoor[12] Ballabgarh 1989 Rural 48,798 3,487
Razdan[13] Kuthar Valley 1994 Rural 63,645 967
Das[14] Malda 1996 Rural 37,286 2,856
Gourie-Devi[9,15] Bangalore 1996 Total 1,02,557 3,126
  2004 Rural 51,055 4,070
   Urban 51,502 2,190

Table 4: Prevalence of common neurological disorders in India (per 1000 population)
Disorder Gourie-Devi Bharucha Kapoor Razdan Das Gourie-Devi
 1987 1987 1989 1994 1996 2004
Epilepsy 4.63 4.7 4.02 2.47 3.05 8.83
Headache 1.73 N.A 16.95 N.A 18.58 11.19
Stroke 0.52 17.6 0.88 1.43 1.26 1.50
Mental retardation and 
Cerebral palsy 1.63 2.4 1.09 3.3 0.64 1.42
Parkinson�s disease 0.07 7.1 N.A 1.4 0.16 0.33
Peripheral neuropathy 0.52 15.2 N.A 2.99 0.75 1.28
Post poliomyelites sequelae 0.99 N.A 4.95 2.18 0.55 1.1
NA-data not available
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impairment may lead to multiple disabilities. There 
are only a few published reports on the magnitude 
and severity of disability consequent to neurological 
disorders. There are two hospital-based studies and 
one community-based study. Taly and Chaudhuri[24] 

in the hospital-based study at the National Institute of 
Mental Health and Neurosciences, Bangalore, observed 
that at discharge from the hospital 92% of 1093 
patients had disability with varying degree of severity. 
Follow-up after six months showed that the disability 
persisted in 79% but there was a slight favorable 
change with increase in the proportion of those with 
mild disability. However, there was significant impact 
on the quality of life since 80% of them required 
assistance for daily activities. In the other hospital-
based study at the Postgraduate Institute of Medical 
Education and Research, Chandigarh, Prabhakar et 
al.,[25] reported that 12 months after discharge from 
the hospital, 60% of 258 patients had either partial or 
no improvement or even worsening of the disability. 
Assessment using Dysfunction Analysis Questionnaire 
showed that there was significant dysfunction in social, 
vocational, personal, family and cognitive domains.[26] 
The dysfunction varied across different neurological 
disorders and was more in the elderly. In the isolated 
report on community survey as a component of 
Bangalore Urban Rural Neuroepidemiological survey 
(BURN), disability assessment done using modified 
Barthel�s index showed that 20% of 3128 persons 
identified with neurological disorders, had significant 
disability and it was twice more common in the rural 
region compared to the urban.[27] These studies draw 
attention to the need for a comprehensive rehabilitation 
program for care of neurologically disabled people 
in the �post-acute phase� so that they can function as 
useful citizens as stated in the policy statement by the 
World Health Organization.[28] Apart from rehabilitation 
focused on motor, sensory and cognitive deficits there 
is a need for psychosocial rehabilitation and effective 
utilization of community resources.[29,30]

Economic Burden of Neurological Disorders

The economic aspects of the burden of neurological 
disorders include direct cost of outpatient care, 
drugs, emergency admissions, in-patient care and 
expenses for transport, particularly from remote areas 
to centers of healthcare and hospitals. Indirect costs 
are unemployment, under-employment, income lost 
by family members, disability-associated issues and 
excess mortality. Intangible costs are attributable to 
pain, disability and suffering. Economic burden of 
neurological disorders, with the exception of epilepsy, 
has not been determined in India. In a well-designed 
study by Thomas et al.,[31] conducted in six medical 
centers, one each from six states including Andhra 

Pradesh, Gujarat, Kerala, Karnataka, Maharashtra and 
Tamil Nadu, the annual cost of epilepsy per patient 
was INR 13755. Based on this data and the number 
of people with epilepsy in the country, the economic 
burden was estimated to be INR 68.75 billion. An 
important issue emanating from this study was that the 
indirect costs of travel expenses to the hospital situated 
at a considerable distance and the consequent loss of 
productivity amounted to 14% of the total annual cost. 
In the absence of data for other neurological disorders, it 
may be assumed that the indirect cost would be almost 
similar. Providing neurology care at the level of the 
community at the �doorstep� will mitigate this problem 
to a considerable extent.

Public Health Perspective

Conventionally, the emphasis in neurological practice 
has been on meticulous clinical examination, logical 
interpretation of the clinical profile and systematic and 
thorough investigations followed by complete synthesis. 
Focus has been on research to understand the disease 
process, to develop new and more precise diagnostic 
techniques and novel therapeutic modalities. These 
approaches have indeed been highly rewarding and need 
to be vigorously pursued to find answers to research 
questions. Additionally, in view of the large burden 
of neurological disorders, a public health approach 
to provide primary healthcare at the community level 
and develop a robust system for referral of complex 
problems to specialists and centers of excellence has to 
be put in place.[32] Close interaction of the health sector 
with politicians, administrators, economists and social 
scientists is the backbone of a public health model. 
The World Health Organization (WHO) had launched 
the initiative of �Neurology and Public Health� in 1993 
with the goals: i) to draw attention to neurological 
illnesses and emphasize the frequency and severity 
of these disorders, ii) to acknowledge neurological 
disorders as public health problems, iii) to emphasize 
the possibilities for their prevention and iv) to ensure 
care and treatment for people with neurological illnesses 
at all levels, particularly at the primary level. To achieve 
these objectives, the approach was to promote a national 
and international policy for improving neurology care, 
to convince the governments to consider neurological 
disorders as a public health problem and to increase 
public awareness of neurological disorders. It was 
reiterated that (i) prevention of stroke through national 
intervention programs to reduce the risk factors of 
hypertension, diabetes mellitus, smoking, obesity, 
lifestyle modification, (ii) control of infestations such as 
cysticercosis and (ii) reduction of birth injuries which 
contribute to significant proportion of epilepsy, will be 
possible through public health approach.[32]

Through the collaborative effort of WHO and the World 
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Federation of Neurology, the status of neurology care 
and the lacunae in manpower and facilities across 109 
countries from the six WHO regions (Africa, Americas, 
Eastern Mediterranean, Europe, South-East Asia and 
Western Pacific) was published in the Neurology 
Atlas.[33] Valuable data for neurological services at 
the primary level, availability of specialists, beds, 
specialized neurology services etc. obtained through 
questionnaire from one key person in each country, has 
been included (author was the key person for India). 
This crucial information will be very useful for rational 
formulation of policies and health planning to develop 
the required neurological services.[34]

Organization and Delivery of Neurology
Services 

The current scenario in the country is far from 
satisfactory with a gross mismatch of the burden of 
neurological disorders and the availability of trained 
neurologists, other essential health professionals and 
infrastructural facilities. The ratio of one neurologist for 
population varies widely among developed countries 
from one to two neurologists per 20000 to 100000; in 
developing countries the ratio is much higher at one 
neurologist for 3 to 5 million people and in many regions 
of the world there are no neurologists.[35] In the US there 
is one neurologist per 26200 and in Africa it is one per 
5,009,908 [Table 4].[36,37] The scenario is grim in India 
with one neurologist for 3,200,000 in 1998, which has 
slightly improved to the current ratio of one neurologist 
for 1,250,000 and 800 neurologists for a population of 
more than one billion people [Table 5].[38,39]

A high-powered committee was set up by Government 
of India, the Technology Information Forecasting and 
Assessment Council (TIFAC) to assess the technology 
and manpower requirements in various fields including 
health (author was a member of the subcommittee to 
assess the needs in neurology).[40] Even with a modest 
expectation of one neurologist for 200,000, the 
requirement would be more than 5000 neurologists and 
since only 80 to 90 neurologists are trained annually in 
the country, half a century or more is likely to elapse 
before this goal is achieved.[39] A third or more of the 

neurologists are located in the metropolitan cities 
of Bangalore, Chennai, Delhi, Hyderabad, Kolkata 
and Mumbai and others in big towns but hardly any 
specialist care is available to the people in the rural 
areas. The exception to this bleak national scene is 
Kerala with 126 neurologists for a population of 31 
million with a ratio of approximately 1:250,000 and 
reasonable distribution across 12 of 14 districts, with 
the sole exception of clustering of neurologists in the 
Trivandrum district (personal communication Dr. 
Abdul Salam Naha, President of Calicut Neurological 
Society). Keeping in view the constraints of specialist 
manpower, TIFAC recommended that there is a 
need to conceptualize and consider alternative 
strategies for organizing services at the peripheral, 
regional and tertiary levels [Table 6]. The crucial 
recommendations were to improve neurology care at 
all levels of the hierarchy of the health care pyramid, 
enhance manpower and meet the growing technology 
requirements. There is also an urgent need to upscale 
capacity-building by increasing the number of training 
institutes and the annual intake of candidates without 
compromising on the standard of training. It goes 
without saying that the place of neurology in the 
medical curriculum has to be expanded.

Models for Delivery of Neurology Care

The existing structure of the healthcare system in the 
country would influence the pattern of medical practice 
and consequently the care of people with neurological 
disorders. For developing models useful guidelines 
comprise, 1) policy statement to consider neurological 
disorders as a public health problem; 2) decentralization 
of care and development of resources and skills at the 
primary level; 3) close interaction between general 
practitioners, physician and specialist neurologist; 
4) training in diagnosis and management of common 
and treatable neurological disorders (epilepsy, stroke, 
migraine, peripheral neuropathy, Parkinson�s disease 
etc) for health providers; 5) ensuring continuity of 
care and adequate documentation of medical records; 
6) adequate and regular supply of essential drugs; 7) 
establishing systems/network for referral of patients to 
tertiary centers for intensive and advanced diagnostic 
techniques and treatment; 8) partnership between 
governmental and nongovernmental agencies with 
focused goals of providing comprehensive neurology 
care and 9) spreading awareness and public education 
about neurological disorders with specific emphasis on 
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Table 5: Average population per neurologist 
Country Population
United States 26200
Canada 53000
United Kingdom 164000
Latin America 202000
Middle East 613000
Asia 902000
Sub-Saharan 1540000 (711856-5009908) 
India
 1998 3200000
 2002 2180000
 Present position  1250000

Table 6: Neurological Services for India by the year 2020 
Services  Population Existing Projected
Peripheral center 2,000,000 Nil 500
Regional center 10,000,000 55 100
Apex center 50,000,000 10 20
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preventive aspects, particularly with reference to stroke 
and epilepsy.

Various models shown in Figure 1 are complementary 
to each other with �bottoms up� approach and hierarchal 
level of expertise and facilities.[41] A strong system of 
two-way communication needs to be in place with 
the care of the patient entrusted to the local physician 
after diagnostic tests and acute management has been 
completed and further line of treatment decided at the 
tertiary center.

Rural model
The prevalence of neurological disorders in the rural 

areas, as mentioned earlier, is almost twice that in the 
urban area and since 70% of India�s population lives 
in the villages, of the estimated 20-30 million people 
with neurological disorders 15 to 20 million of them 
will be in the rural regions.[15] Availability of neurology 
care at the village level would avoid the costs involved 
in travel, loss of wages during the period and most 
importantly delay in treatment. Rural models for 
providing neurology care with reference to epilepsy, 
implemented in Karnataka, West Bengal, Malawi, Kenya 
and Eucador have been found to be feasible, practicable 
and successful in achieving the desired goals.[42-46] This 
concept can be expanded to include other common 
neurological disorders. 

Community health center model
Most of the medical colleges and medical institutions 

have their peripheral Community Health Centers 
(CHC) which provide general healthcare and undertake 
immunization programs covering generally a population 
of 50000 to 100000 and some of them closely interact 
with primary health centers. Many of the CHCs also have 
mobile health services reaching out to interior villages. 
Resident doctors who provide healthcare can be trained 
to diagnose and treat common neurological disorders 
and the patients requiring more detailed investigations 
and management can be provided care at the parent 
institution.[47]

Satellite clinic model
Through a joint venture and active commitment of a 

tertiary institute, in this case the National Institute of 

Mental Health and Neurosciences, the local government 
agencies at the taluk/district level and nongovernmental 
agencies, neurology services were provided in five 
peripheral centers located within 50 to 100 km of the apex 
center through satellite outreach clinics. The clinical 
expertise of consultants combined with the facilities 
in the peripheral hospital and the contribution of free 
drugs by the NGOs for common neurological disorders 
during monthly camps at a fixed place and on q fixed 
day of the week, was found to be a viable model.[48] It 
was observed that common neurological disorders such 
as epilepsy, migraine, peripheral neuropathy, movement 
disorders etc could be easily managed. Duplication of 
this model by other institutions will help in reaching 
out to smaller towns and villages.

District model 
There are 593 districts in the country with population 

ranging from 1.5 to 2 million and it is estimated that 
there will be approximately 45000 to 60000 people with 
neurological disorders in a district. A district model 
for healthcare delivery has the advantages that it is an 
independent administrative unit and the administrative 
head, the district health officer, has powers for planning 
health-related activities, implementation and monitoring 
health programs at the district level. Intersectorial 
coordination is possible and all health programs of 
the primary health centers and taluks are under the 
jurisdiction of the district. The Bellary district model 
for mental healthcare has been shown to be feasible for 
the integration of mental healthcare with general health 
services and became the cornerstone of the National 
Mental Health Plan with implementation in 25 districts 
and currently plans are afoot to extend the program to 
cover 100 districts. Based on this experience, a district 
model of epilepsy care was developed by the author 
and colleagues with the support of WHO, essentially 
focusing on training of district medical officers in 
identification, diagnosis and treatment of epilepsy.[41,49,50] 
Over a two-year period during six workshops 148 
district medical officers from 11 states were trained 
and evaluation of the training program by comparison 
of pre-test to post-test questionnaire showed that there 
was significant improvement of knowledge, skills and 
confidence in providing care to people with epilepsy. 
Based on this road map, the experience emerging from 
mental health and epilepsy services can be translated 
to provide comprehensive neurology care by suitable 
modifications of the training modules.

Tertiary center 
Facilities for neurology care are available in about 60 

medical colleges, which may be considered as regional 
centers. It was planned in the TIFAC[39,40] that by 2020 
there should be at least double the number of centers. 
Presently there are 262 medical colleges[51] and if 
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facilities for neurology care are created in at least 50% 
of the medical colleges, the defined goal of expanding 
neurology care and training of medical professionals 
can be achieved. Centers with advanced state-of-the-art 
facilities are now available in 10 apex centers. There 
is a need to increase these centers to at least 20 by the 
year 2020. All these figures pertain to the government 
sector only and since affordability is a major concern, 
the emphasis is on this sector. An increasing number 
of hospitals in the private sector are offering excellent 
care but at a prohibitive cost. 

Integration and Interaction of Models of
Neurology Care

It must be reiterated that the various models of 
neurology care suggested are not mutually exclusive 
but are complementary as shown in Figure 2. While 
common neurological disorders like migraine and 
epilepsy can be easily managed at the peripheral centers, 
cerebrovascular disorders after the initial emergency 
care can be referred to the tertiary center which is 
functionally linked and in proximity to the peripheral 
centers. The respective role of medical professionals 
and specialist neurologists may be defined as shown 
in Figure 2. It is envisaged that nodal neurologists at 
the tertiary centers, be it at the national or state level, 
would have a crucial responsibility of training medical 
professionals in addition to providing neurology care of 
a high order. The necessary infrastructure for providing 

neurological services along with regular supply of drugs 
at different levels of the healthcare pyramid ranging 
from basic essential facilities at the primary care level to 
advanced state-of-the-art facilities at the tertiary centers 
along with appropriate manpower has to be established. 
Enlisting the support of nongovernmental agencies and 
the private sector is also an essential component of 
providing neurology care. This network if operationally 
effective and efficient, can lead to a national program for 
neurology care, as envisaged and enunciated by WHO 
and the World Federation of Neurology.[33] On the anvil 
is the agenda to harness telemedicine, which currently 
is restricted to a few institutes in the country and 
exploit the full potential to enhance the clinical network 
between the tertiary and primary care centers. 

Conclusions 

It has been brought into focus that neurological 
disorders need to be recognized as a public health 
problem and advocacy be promoted  to draw the attention 
of health planners and administrators in view of the 
magnitude of the problem of 30 million or more people 
with neurological disorders in the country. The grossly 
inadequate number and misdistribution of neurologists  
with the major proportion concentrated in metropolis 
and bigger towns and lack of infrastructure has 
deprived a large proportion of the patients, particularly 
the economically challenged and those in rural and 
remote areas, of neurology care. Alternative models of 
neurology care drawing upon the rich experience of 
healthcare delivery through rural community health 
centers, satellite clinics and district models with 
close interaction with the specialist neurologists in 
tertiary institutes, having a pivotal role in training the 
medical professionals in the peripheral centers, form 
the backbone of national program for neurology care 
in the country. Concentrated action in this direction is 
an urgent necessity.

Foot note
The author is currently Member of the World 

Health Organization Expert Advisory panel on 
Neurosciences. Earlier served as (i) Convener, Sub-group 
on Neurological, Neurosurgical, Psychiatric Disorders 
and Addictions, Technological Information, Forecasting 
and Assessment Council (TIFAC) for 2020, Department 
of Science and Technology, New Delhi; (ii) Member of 
Committee on �Neurology in Public Health�, World 
Health Organization;(iii) Member of Committee on 
Nervous System Disorders in Developing Countries� 
Board on Global Health, Institute of Medicine, National 
Academy of Sciences, USA and (iv) Resource person for 
India for development of �Atlas: Country resources for 
neurological disorders� World Health Organization and 
World Federation of Neurology.
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Figure 2: Integration of neurology care at various levels of health care
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