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Background: The neurology register is based in a tertiary care center in a rural 
north‑west India. The center caters to a predominantly rural population. The present 
study is based on the data retrieved from this registry over a period of 1  year. 
Materials and Methods: Details of the patients reporting to the Department of 
Neurology are entered in a registry. For the purpose of this study, 1‑year data (from 
August 1, 2013, to July 31, 2014) of patients (with complete information and final 
diagnosis) were analyzed. Results: Out of a total of 2431 patients, 1296  (53.3%) 
were males and 1135 (46.7%) were females. The six major neurological disorders 
identified were epilepsy and seizures, headache, spondolysis with neurological 
manifestations, cerebrovascular disease, Parkinsonism, and neuropathies. 
Conclusion: Six neurological disorders account for more than two‑thirds of the 
patients with neurological disorders, whereas epilepsy, seizures, and headache 
together constituted more than one‑third.
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maintain a record of patients presenting to the neurology 
OPD which is directly manned by the neurologists. 
Patients of all age groups presenting to the Department 
of Neurology are included in the register. Variables such 
as age, sex, occupation, residence, and income relating 
to the patient are entered in the register after eliciting 
information on the same from the patient in a structured 
format. In case of disoriented and minor patients, history 
on the variables is collected from guardian/parent of 
the patient through an in‑person interview at the time 
of registration. Each interview lasts about 15–20  min. 
A  detailed survey is conducted on each patient to 
establish the diagnosis. A  provisional diagnosis is made 
based on the history and examination after which a 
unique number is allotted to each patient and his/her 
further recordings are made on the same number. The 

Original Article

Introduction

Neurology as a branch of science and medicine, in 
particular, has reached an exciting period in its 

growth curve. Newer initiatives such as the Human 
Brain Project and US Brain Research through Advancing 
Innovative Neurotechnologies across the world will 
catapult neurology as the most happening branch of 
medicine.[1] However, the benefits of these initiatives 
may not be felt across geographies and populations as 
most of the neurology services worldwide have a definite 
urban bias. With a large concentration of neurologists 
based in the bigger cities, the rural areas tend to suffer. 
This urban‑rural divide in neurological health services 
is felt more in developing countries like India where 
97% of neurologists practice in cities and less than 3% 
neurologists are available to treat the population in the 
rural area, where majority of the Indians live.[2]

Materials and Methods
The neurology clinic in our center was established in 
August 2012 and runs outpatient department  (OPD) on 
3 weekdays. A hospital‑based register was established to 
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same number is used for the conduct of investigations 
and follow‑up after which a final diagnosis is made. The 
final diagnosis is also entered in the register.

Methods
The study was approved by the institutional ethics 
committee. For the purpose of this study, data for 1 year 
from August 1, 2013, to July 31, 2014, were screened. 
However, only patient data with complete information 
were included for analysis. Therefore, of a total of 
3067  patients entered in the registry, 2431  (79.2%) 
patients with complete data were included. In the patients 
having two or more diagnoses, the predominant diagnosis 
was taken and the patient was only entered once.

The data were entered in the Excel spreadsheet based 
on the diagnosis. In certain disorders, subdiagnosis 
was also made and data were entered accordingly 
[Tables  1 and 2]. The data were analyzed using the 
Excel software of Windows 8 Professional version.

Results
A total of 2431  patients were analyzed, of which 
1296  (53.3%) were males and 1135  (46.7%) were 
females. Maximum number of males  (17.8%) 
were in the age group of 41–60  years, whereas 
females were maximum in the age group of 
21–40  years  (17%)  [Table  1]. The mean age of all 
patients in years was 42.61  (standard deviation  [SD] 
19.83), with mean age of males as 44.51  (SD 20.59) 
and females as 40.45 (SD 18.3).

Epilepsy and seizures  (E&S) was the most common 
diagnosis in males  (22.1% of males), whereas headache 
was the most common diagnosis in females  (23% of 
females). Together, these two disorders accounted for 
37.4% of the total patient load. These were followed 
by spondylosis with neurological manifestations  (8.2%), 
cerebrovascular diseases  (7.9%), Parkinson’s 
disease  (4.5%), and neuropathies  (4.4%). The age‑wise 
distribution of these six diagnoses is shown in Figure 1.

In the subgroup analysis of 541 patients of E&S, 34% had 
generalized‑onset epilepsy whereas 49% had focal E&S. 
Seventeen percent were either with dissociative reaction 
or their epilepsy types could not be differentiated. 
On further analysis, it was found that 4.4% of total 
epilepsy patients or 13% of generalized‑onset epilepsy 
patients were juvenile myoclonic epilepsy (JME). Active 
neurocysticercosis  (NCC) was the most common cause 
of focal seizures  (18.7%) and constituted 9.2% of total 
E&S [Tables 2‑4].

Headache was the second most common diagnosis with 
368  (15.1%) of patients suffering from this disorder, of 
which 106  (4.4%) were males and 262  (10.8%) were 

females. In this group, migraine was the most common 
diagnosis with 61% of total headaches. It was found 
that 15.9% of all females had this type of headache 
whereas only 3.4% of males presented with migraine. 
Tension‑type headache was the next most common 
headache which was 16.5% of the total headaches, with 
males constituting 6.5% and females 10% [Tables 2‑4].

Spondylosis with neurological manifestations was 
the third most common group with 8.2% of patients 

Table 1: The age‑ and sex‑wise distribution of the study 
participants

Age group 
(years)

Males 
(n=1296), n (%)

Females 
(n=1135), n (%)

Total (n=2431), 
n (%)

0‑20 192 (7.9) 185 (7.8) 377 (15.5)
21‑40 359 (14.8) 413 (17.0) 772 (31.8)
41‑60 433 (17.8) 352 (14.5) 785 (32.3)
61‑80 282 (11.6) 174 (7.2) 456 (18.8)
>80 30 (1.2) 11 (0.5) 41 (1.7)

Table 2: Main diagnosis of neurological disorders among 
study participants (n=2431)

Main diagnosis Patient, n (%)
Headache 368 (15.1)
Parkinsonism 109 (4.4)
Epilepsy and seizures 541 (22.2)
CNS demeylination 28 (1.1)
Cerebrovascular disease 192 (7.8)
Meningoencephalitis 44 (1.8)
Spondolysis with neurological manifestations 199 (8.1)
Peripheral neuropathies 108 (4.4)
Muscular and neuromuscular disorders 17 (0.6)
Myelopathies 36 (1.4)
Cranial neuropathies/neuralgias 85 (3.4)
MND 14 (0.5)
Vertigo/BPPV 42 (1.7)
Dementia 28 (1.1)
CV JNX anomaly 10 (0.4)
Ataxia 14 (0.5)
Dyskinesia 63 (2.5)
Syncope 29 (1.1)
NPH, IIH, HCP 21 (0.8)
Psychiatric disorders 85 (3.4)
Static encephalopathy/MR 48 (1.9)
Sleep disorders 16 (0.6)
Head injury and sequelae 70 (2.8)
Brain tumors 31 (1.2)
Others/miscellaneous 99 (4.0)
Nonneurological 105 (4.3)
Undiagnosed 29 (1.1)
CNS: Central nervous system, MND: Motor neuron disease, 
BPPV: Benign paroxysmal positional vertigo, CV JNX: Cervicovertebral 
junction, NPH: Normal pressure hydrocephalus, IIH: Idiopathic 
intracranial hypertension, HCP: Hydrocephalus, MR: Mental 
retardation
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falling in this group. Eleven percent of total males and 
5% of total females were suffering from this problem. 
Single   prolapsed inter vertebral disc (PIVD)  causing 
a single radiculopathy whether it was cervical or 
lumbosacral was the most common diagnosis which was 
48.2% of total patients in this group. Of total males, 
4.62%, and of total females, 3.2% had this diagnosis. 
Cervical radiculomyelopathy was the next most common 

entity with 3.1% of total patients, and 37% of patients in 
this group had this disease. Lumbar canal stenosis was 
seen in 14.5% in this group, which was 1.2% of total 
patients [Tables 2‑4].

Cerebrovascular diseases were the fourth most common 
group of disorders, with 7.9% of patients – 5.3% males 
and 2.6% females. Of the total males and females, 10% 
and 5.6%, respectively, had this disorder. Infarction was 
the most common entity in this group comprising 75% 
of all cerebrovascular disorders, in which 51% were 
males and 24% were females. Intraparenchymal bleed 
was present in 19.8% constituting 13.5% males and 
6.3% females. Cerebral venous thrombosis was seen as 
4.7% of total cerebrovascular disease [Tables 2‑4].

Parkinsonism and Parkinson’s disease was the fifth 
most common entity with 5.5% of patients falling in 
this group. Of these, 2.9% were males and 4.1% were 
females. 78% of this group had idiopathic Parkinson’s 
disease  –  35% males and 43% females. In this group, 
22% had Parkinson’s plus syndromes. Dyskinesias were 

Table 3: The six most common study participants
Diagnosis Total patients 

(n=2431), n (%)
Number of males 
(n=1296), n (%)

Number of female 
(n=1135), n (%)

Epilepsy and seizures 541 (22.3) 293 (22.1) 248 (21.8)
Headache 368 (15.1) 106 (8) 262 (23)
Spondolysis with neurological manifestations 199 (8.2) 142 (11) 57 (5)
Cerebrovascular disease 192 (7.9) 128 (10) 64 (5.6)
Parkinsonism 109 (4.5) 53 (4) 56 (4.9)
Neuropathies 108 (4.4) 77 (6) 31 (2.7)

Figure 1: Age-wise distribution of six common diagnoses

Table 4: Subgroups in the six main diagnosis
Diagnosis (%) Subgroup (%) Further specific subgroup
Epilepsy and seizures (22.3) Generalized onset (34) JME

Focal seizures (49) NCC
Pseudoseizure/unclassified (17)

Headache (15.1) Migraine (61)
Tension‑type headache (16.5)
Others (22.5)

Spondolysis with 
neurological 
manifestations (8.2)

PIVD single (48.2)
Lumbar canal stenosis (14.5)
Cervical radiculomyelopathy (3.1)

Cerebrovascular disease (8) Infarction (75)
Hemorrhage (19.5)
Cerebral venous thrombosis (4.7)

Parkinsonism (5.5) Idiopathic Parkinson’s disease (78)
Parkinson’s plus syndromes (22)

Neuropathies (5.4) Demeylinating neuropathies AIDP
CIDP

Distal symmetrical neuropathy (40)
Mononeuropahty (37)
Multiple mononeuropathy

JME: Juvenile myoclonic epilepsy, NCC: Neurocysticercosis, AIDP: Acute inflammatory demyelinating polyneuropathy, PIVD: Prolapsed 
inter vertebral disc
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segregated separately, and they constituted 1.2% of total 
patients. If we club movement disorders together, then 
they constituted 6.7% of total patients [Tables 2‑4].

Peripheral neuropathies as a group were the sixth most 
common entity with 5.4% of patients. Distal symmetrical 
neuropathy was the most common subgroup with around 
40% of patients (28.5% males, 11.5% females) followed 
by mononeuropathy in 37% of patients

Discussion
As a group, E&S was the most common diagnosis 
with nearly one‑fifth of the patients. As the center 
mainly deals with referrals from secondary care 
centers, this group of patients ranged from newly 
diagnosed to difficult‑to‑treat patients. In the so‑called 
refractory/difficult to treat epilepsy category, JME stands 
out as it is frequently misdiagnosed and labeled as 
either partial seizure, complex partial seizure, or even 
dissociative reactions.[3‑5] NCC was the most common 
entity in focal group. A study from the National Institute 
of Mental Health and Neuro Sciences,[6] Bangalore, 
reported a diagnosis of NCC in 2% of all epilepsy 
patients whereas, in another study from Delhi, NCC was 
the cause in 2.5% of all intracranial space‑occupying 
lesions.[7] A study from South India reported NCC as the 
cause in one‑third of all cases of active epilepsy.[8]

As per the GBD 2015, Neurological Disorders 
Collaborator Group  –  “migraine was the cause 
of around 13.1% of disability‑adjusted life 
years  (DALYs) lost to the world population.”[9] In our 
analysis, migraine was the most common headache 
with female‑to‑male ratio of nearly 5:1. It was the 
most common disease in females with around 15% 
of total females suffering from a migraine. As per the 
clinical course of the disease, it was most prevalent in 
the age group of 20–40  years, which comprised 44% 
of all our patients with migraine. This subset of female 
patients was the reason why females were maximum 
in the age group of 20–40  years. Most of the patients 
were already diagnosed as migraine but were on either 
inadequate treatment or at times the prophylaxis was 
not emphasized upon. The nonpharmacologic aspects 
of disease management were also not given adequate 
attention. The findings from our study were similar 
to other studies in this regard.[9‑11] Surprisingly, 
tension‑type headache was also more common in 
females and was found to be nearly as twice more 
than reported in previous data.[9,12,13]

Spondylosis with neurological manifestations as a 
group was specifically taken together as a subset of 
patients with vertebral column diseases secondary 
to degeneration, disc disease, without any trauma or 

infection, but with definite neurological manifestations. 
In a study by Singhal et  al., it was found that 3.8% of 
new indoor patients were due to this group of disorder.[14]

Cerebrovascular diseases are the leading cause of 
mortality and morbidity in the spectrum of neurological 
disease.[15] In our study, it was the fourth most common 
disease entity as against the most common entity 
in one similar study from Ghana, Africa.[16] Around 
8% of the patients presented with this disorder, of 
which three‑fourths were arterial infarction, one‑fifth 
hemorrhages, and rest were venous thrombosis and 
infarcts. As is the global trend, half of our patients with 
infarcts were in the age range of 61–80 years and around 
37% were in the age range of 41–60 years. Most of the 
patients managed by us during the study period were 
followed up patients, and none of the arterial infarcts 
were thrombolysed. Thrombolysis as an intervention 
was later taken up as part of our Telestroke project.[17]

Parkinsonism was not clubbed with other dyskinesias 
as they may not be having a pure degenerative etiology. 
GBD 2015, Neurological Disorders Collaborator Group 
found that Parkinson caused 0.8% loss of DALYs and 
1.2% of deaths.[8] 1.2% of patients were reported as 
cases of dementia and included Alzheimer’s disease 
and frontotemporal and vascular dementia. The findings 
correlated with the prevalence estimates for dementia 
from an earlier field‑based study from our area.[18]

Distal symmetrical neuropathy secondary to diabetes 
mellitus was the most common entity strengthening the 
fact that diabetes and its complications have really spread 
itself in rural India.[19,20] Mononeuropathy secondary 
to trauma, iatrogenic, or otherwise was next common 
entity. People in the rural areas have a preference for 
intramuscular injections, and sural/common peroneal 
nerve injury secondary to this is a very commonly 
encountered.[21]

Cranial neuropathies were clubbed in different diagnostic 
groups  –  cranial neuropathies and trigeminal neuralgias, 
in which cranial neuropathies constituted 2.9% of total 
patients  (males 1.4% and females 1.5%). This was done 
due to difference in the etiologies and management of 
cranial neuropathies. If these are added to the neuropathies, 
then this would have been group of 8.3% patients and it 
would be the third largest group of neurological disorders 
preceded only by headache and E&S.

Conclusion
The spectrum of neurological disorders in rural India does 
not differ markedly from urban India and the western 
world. The big three – headache, E&S, and Cerebrovascular 
accidents (CVA) –  still constitute to the main bulk of 
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patients. Spondylosis with neurological manifestations is 
another major problem, and as a neurologist we must be 
aware of the finer nuances of this disorder.
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