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ABSTRACT

Objective/Aim: A study was conducted to determine the spectrum of neurological disorders seen in
outpatient departments.

Materials and Methods: This study included all outpatients referred to or presented to the neurology
department Liaquat University of Medical and Health Sciences for six months from February 2021
to July 2021. The proforma includes information about their demographics, disabilities, and
diagnoses. According to the International Classification of Diseases, neurological disorders were
classified into different categories by a neurologist. We used SPSS 23.0 for entering and analyzing
data.

Results: The study period saw 470 patients visit the neurology outpatient clinic. There were more
female participants (54.6%) than male participants. Among the participants, the mean age was
43.84+18.58. There were 257 patients from urban areas (54.6%), and 213 from rural areas (45.3%).
Men were significantly more likely to suffer from vascular diseases (P-value 0.05). Psychiatric
disorders and nerve disorders are more likely to be female than male (P-value <0.05). Elderly age
groups were more likely to suffer from cardiovascular diseases, movement disorders, and dementia
(P-value < 0.05). There was a high prevalence of epilepsy in pediatrics, headaches and mental illness
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in young people, as well as nerve disease most prevalent in middle-aged and older individuals (P
value <0.05).

Conclusion: There was a higher prevalence of psychiatric disorders followed by nerve disorders and
headaches. Among different age groups, prevalence varied significantly, and there was almost no
difference by gender.

Keywords: Neurological disorders, epidemiology, clinical pattern

INTRODUCTION

Around the world, neurological diseases are the leading cause of disability adjusted life years and the
second most common cause of death.! At the global level, they contribute to 5.53% of total deaths.?
Globally, they are responsible for up to 28% of disability and contribute to over 20% of the world's
disease burden.® Around 85% of the world's population lives in developing countries, which have the
highest rate of neurological diseases.® There are several types of neurological disorders that are
prevalent in Western countries, such as tension-type headaches, migraines, prescription overuse
headaches, and Alzheimer's disease and other dementias.* The leading cause of morbidity after stroke
is Alzheimer's disease, followed by other dementias.* In developing countries, stroke rates are higher,
with 80% of strokes occurring there, according to the World Health Organization.® The number of
epileptic patients worldwide approximates 70 million, with 90% living in developing countries.®
Demographic and epidemiological changes are contributing to the growing incidence of neurological
disorders (NDs) in both developed and developing countries. There was a 3.0% increase in disability-
adjusted life-years (DALY's) caused by neurological disease, mostly epilepsy and migraines. The
global burden of NDs was 11.3 million DALYSs, while dementia was a major cause in some regions.’
Low- and middle-income countries (LMICs) are believed to suffer from a higher incidence of
neurological disease among adults.® In developed countries, the difference in neurologic disorders
and stroke-related mortality rates at older ages is around 40 to 60%, and in sub-Saharan Africa, it is
about 70%."%%° Pakistan's age-standardized death rate is almost 77% caused by non-communicable
diseases (NCDs) and injuries, according to the Worldwide Problem of Disease 2010 report.t!
Developing countries suffer from a high burden of neurological diseases, and it is imperative to
understand the incidence and pattern of neurological disorders by geography, social class, culture,
religion, and ethnicity. Mental retardation, strokes, epilepsy, febrile convulsions, headaches, and
convulsions were the most common disorders.*? There are 131/1000 individuals in Saudi Arabia
suffering from neurological disorders, according to a study conducted there. A high prevalence of
headaches, epilepsy, febrile convulsions, and mental retardation was observed in comparison to
stroke, dementia, and Parkinson's disease.® Hospital-based populations in Pakistan are not
necessarily representative of the general population when it comes to the frequency and patterns of
major neurological disease. In Pakistan, neurological diseases are not known to occur often or to be
prevalent.}* In contrast, according to data from the Global Burden of Disease Study 2010, stroke
causes more than half of disabilities due to neurological disorder. The most common neurological
disease is dementia, though migraine, epilepsy, and tetanus are also prevalent.’® There are
approximately 200,000 people in Pakistan who suffer from dementia. It is estimated that close to
200,000 people visit neurology clinics each year in Pakistan. Patients' demographics and diagnoses
may differ from one region to another. In a tertiary care hospital, patients can be identified by
demographic and diagnosis information. This includes demographic information such as gender and
age, along with the frequency of different neurological disorders. Studies, interventions, and clinical
trials conducted in communities may contribute to population health improvement, according to the
findings of this database.

Our aim was to examine the spectrum of neurological diseases in outpatient care. The distribution of
neurological disorders will also be described based on age, gender, and area. A tertiary care hospital's
outpatient neurological clinic was studied to estimation the frequency of the main NDs.
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MATERIAL AND METHODS

The study was conducted at the Liaquat University Hospital Hyderabad/Jamshoro for six months
from February 2021 to July 2021. as an observational cross sectional study. The Hospital Ethical
Committee approved the study and a written informed consent was obtained from the participants or
attendants. A study was conducted on all patients referred to the neurology outpatient department or
presenting to the OPD. The baseline characteristics, level of disability, and diagnosis of the patient
were gathered using a predesigned proforma. In accordance with the International Classification of
Disease,® the neurological conditions were classified in different categories by a neurologist.
Statistical Analysis: We performed statistical analyses with SPSS version 23.0. A Mean + Standard
Deviation method was used to analyze quantitative variables, and a frequency and percentage method
was used to analyze qualitative variables. The frequencies of diseases were calculated based on age,
gender, residence and education. When appropriate, the chi-square test and T test were applied. The
significance level was set at a P value of <0.05.

RESULTS

The study period saw 470 patients visit the neurology outpatient clinic. A majority (54.6%) of the
participants were females and the remainder were males. Among the patients, the mean age was
43.84+18.58. There were 257 patients from urban areas (54.6%), and 213 from rural areas (45.3%).
We have summarized the educational status, disability grade, and co-morbid conditions in Table-I

It was revealed that 139 patients (29.5%) had psychiatric illnesses, followed by 109 (23.1%) and 108
(22.9%) with nerve disorders and headaches. The muscular disorder was present in 69 (14.6%)
people, and the vascular disease was present in 63 (13.4%) people. There were 27 patients diagnosed
with epilepsy (5.7%). There was a reduced prevalence of the rest of the disorders. A gender-specific
trend of neurological disorders is shown in Table Il. There was a significantly higher incidence of
cardiovascular diseases among males (P-value 0.005). A significantly higher rate of neurological
disorders and psychological disorders was observed in females (P-value <0.05). The frequency of
diseases based on gender is shown in Table Il. According to the study, the majority of participants
are between the age group 17-36years. In order to determine the trends in disease among different
age groups, age stratification was used. There was a significant increase in vascular diseases among
those who were 57-70 years old (P value <0.05). It was most common to observe movement disorders
and dementia at the age of >70 (P value 0.000). There was a greater prevalence of epilepsy in pediatric
age groups (P value 0.002). There was a greater prevalence of headaches among those aged 17-36
years (P value <0.05). There were 57 patients (35.4%) from 37-56 years of age with nerve disorders
(P-value of <0.05). In the 17-36 age group, psychiatric disorders were more prevalent (P-value 0.001).
A stratified analysis of patients based on their residence revealed no significant differences in disease
patterns. Pakistanis were more likely to suffer from epilepsy and nerve disorders (P value < 0.05).

Table-1. Baseline characteristics of the study participants (n=470).

Demographic Features Frequency ‘ Percentage
Mean age 43.84+18.58
Illiterate 250 53.1%
. Matric 103 21.9%
Education -
Intermediate 38 8.0%
Bachelors and above 79 16.8%
. Urban 257 54.6%
Residence
Rural 213 45.3%
Male 213 45.3%
Gender
Female 257 54.6%
Grade 0 233 49.5%
Disability Grade 1 155 32.9%
Grade 2 33 7.0%
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Grade 3 24 5.1%

Grade 4 19 4.0%

Grade 5 6 1.2%
HTN 66 14.0%
) DM 21 4.46%

Co morbid states IHD 12 2 5%
More than 1 Premorbid states | 41 8.7%

Table-11. Neurological diseases are distributed based on gender (n=470).

Neurological Disorders Male (n=213) % Female(n=257) | % P-Value
Vascular 38 17.8% 25 9.7% 0.005*
Infections 5 2.3% 1.5% 0.46
Demyelinating diseases 0.9% 2 0.7% 0.75
Movement disorders 17 7.9% 12 4.6% 0.17
Dementia 6 2.8% 2 0.7% 0.07
Epilepsy 13 6.1% 14 5.4% 0.67
Headaches 43 20.1% 65 25.2% 0.32
Nerve disorders 30 14.0% 79 30.7% 0.05*
Muscle disorders 31 14.5% 38 14.7% 0.73
Spinal disorders 11 5.1% 12 4.6% 0.7
Psychiatric disorders 53 24.8% 86 334 0.045*

Table-111. Neurological diseases are classified according to age (n=470)

Neurological Disease <16 years 17-36 years 37-56 years 57-70 years >70 years P-Value
n=18 (3.8%) |n=172 (36.5%) n=161 (34.2%) n=99 (21%) n=20 (4.2%)
Vascular 0 7(4.0%) 24 (14.9%) 27 (27.2%) 5 (25.0%) 0.05*
Infections 0 5 (2.9%) 2 (1.2%) 1 (1.0%) 1 (5.0%) 0.327
Demyelinating diseases |1 (5.5%) 2 (1.1%) 1 (0.6%) 0 0 0.174
Movement disorders 0 3 (1.7%) 6 (3.7%) 14 (14.1%) 5 (25.0%) 0.05*
Dementia 0 0 0 4 (4.0%) 4 (20.0%) 0.05*
Epilepsy 4 (22.2%) 12 (6.9%) 6 (3.7%) 2 (2.0%) 3 (15.0%) 0.002*
Headaches 5 (27.7%) 63 (36.6%) 32 (19.8%) 7 (7.0%) 1 (5.0%) 0.05*
Nerve disorders 1 (5.5%) 28 (16.3%) 57 (35.4%) 23 (23.2%) 1 (5.0%) 0.05*
Muscle disorders 2 (11.1%) 24 (13.9%) 28 (17.4%) 15 (15.1%) 1 (5.0%) 0.360
Spinal disorders 2 (11.1%) 7 (4.0%) 9 (5.5%) 5 (5.0%) 0 0.441
Psychiatric disorders 3 (16.6%) 69 (40.2%) 43 (26.7%) 22 (22.2%) 1 (5.0%) 0.001*
Table-1V. Neurological disease distribution according to residence (n=470).
. Residence P-Value
Diseases
Rural n=213 (45.3%) Urban n=257 (54.6%0)

Vascular 27 (12.6%) 38 (14.7%) 0.33

Infection 5 (2.3%) 3 (1.16%) 0.23

Demyelinating disease 1 (0.4%) 3(1.16%) 0.48

Movement disorder 13 (6.1%) 15 (5.8%) 0.67

Dementia 4 (1.8%) 3(1.16%) 0.57

Epilepsy 10 (4.6%) 20 (7.78%) 0.23

Headache 43 (20.1%) 71 (27.6%) 0.07

Nerve disorders 51 (23.9%) 56 (21.7%) 0.47

Muscle disorders 35 (16.4%) 30 (11.6%) 0.17

Spinal disorders 13 (6.1%) 8 (3.11%) 0.12

Psychiatric disorders 62 (29.1%) 78 (30.3%) 0.68
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DISCUSSION

Pakistani researchers conducted the study to define the frequency of neurological disorders (NDs).
There are often burdens and disabilities associated with NDs, which adversely affect public health.
Among all outpatient visits in our study, 34% were from people between the ages of 45 and 66.
According to a study published in Dhaka, Bangladesh, 59.7% of admitted patients were above the
age of 40.17 It was reported in a Nigerian study that 40.8% of respondents were aged 51-60.18
According to further studies in Pakistan,*® Bangladesh,!” and African countries, the study participants
had a mean age of 45 years.'%?° We found that most patients were self-referred and that most patients
had headaches, strokes, epilepsy, depression, musculoskeletal pain, Parkinson's disease, vertigo,
cervical radiculopathy, dementia, and meningitis as their major symptoms. Several studies have come
to similar conclusions about headache disorders such as a study conducted by Alam et al., in
Peshawar, Pakistan,'® an Indian study by Anand et al.,?* and a study showed by Callixte et al., in sub-
Saharan Africa.?®2? In line with previous studies, stroke accounted for 98.2% of outpatient
visits.1"182023 Globally, 86% of stroke deaths occur in developing countries, according to WHO
estimations in 2001.2* Pakistani researchers found that stroke prevalence is much higher than
worldwide literature at (19.1%) 19000 strokes per 100,000 people.?> Approximately 44 to 843 strokes
occur for every 100,000 people in India, according to one study.?® Pakistani and Western populations
need to be studied further to determine whether stroke subtypes are more prevalent in Pakistan.?” The
prevalence of meningitis as an out-patient clinic visit was also the second highest in our study.
Epilepsy and cerebrovascular accidents were the most common presentations in a previous study.*®
Among the most common diagnoses reported in a study conducted in Bangladesh were stroke and
seizures.!” There is a high frequency of epilepsy between people under the age of 30. Epilepsy is the
second most common neurological disorder after meningitis.?® A common neurological disorder,
epilepsy affects approximately 50 million people worldwide.?® It is communal for older people to
suffer from neurodegenerative diseases. Globally, Parkinson's disease prevalence increases with age,
according to a meta-analysis. The number of people suffering from Parkinson's disease worldwide is
estimated at 7 to 10 million.*® There was a difference in dementia prevalence across geographical
regions, but dementia was common both among young and old.*? | estimated that 1.9% of the
population in South Asia suffers from dementia.®® Our neurological setting sees 45.8% of patients
with Alzheimer's disease. Mental health indicators in Pakistan predict a gloomy future, with
depression prevalence estimated at 6%, schizophrenia prevalence estimated at 1.5%, epilepsy
prevalence estimated at 1-2%, and Alzheimer's disease prevalence estimated at 1%.%* Research on
these diseases is lacking, so it is difficult to determine how many people are affected. Pakistan has a
population of 194.9 million, making it one of the world's most populous countries. It is estimated that
at least 10% of Pakistanis suffer from neurological diseases. It has been reported that, almost 75% of
government hospitals lack neurologists and >70% of medical colleges do not have neurologists.
Approximately 10 to 20 neurologists are produced in Pakistan each year, with about half of them
leaving the country.

CONCLUSION

Based on our study, most of the patients seen in the OPD have psychiatric disorders followed by
nervous disorders and headaches. There was a significant increase in disorders among certain age
groups, and few of these disorders were gender specific. It is also possible to allocate resources to
help prevent and treat NDs in Pakistan by estimating age, gender and area specific disease burdens.

REFERENCES

1. WHO. Intersectoral Global Action Plan on epilepsy and other neurological disorders 2022 — 2031
[Internet]. 2021 [cited 2022 Oct 1]. Available from: https://www.who.int/publications/m/item
/intersectoral-global-action-plan-on-eepilepsy-and-other-neurological-disorders-2022-2031

2. Sejvar JJ. Global burden of neurological disease: what’s in a name? Lancet Neurol [Internet].
2017  Nov;16(11):858-9.  Available  from:  https://linkinghub.elsevier.com/retrieve
/pii/S1474442217303332

Vol.28 No. 02 (2021): JPTCP (449-455) Page | 453


https://jptcp.com/index.php/jptcp/issue/view/79

Pattern Of Neurological Diseases In Adult Outpatient Neurology Clinics In Tertiary Care Hospital

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bower JH, Asmera J, Zebenigus M, Sandroni P, Bower SM, Zenebe G. The burden of inpatient
neurologic disease in two Ethiopian hospitals. Neurology [Internet]. 2007 Jan 30;68(5):338—42.
Available from: https://www.neurology.org/lookup/doi/10.1212/01.wnl.0000252801.61190.e8
Feigin VL, Abajobir AA, Abate KH, Abd-Allah F, Abdulle AM, Abera SF, et al. Global,
regional, and national burden of neurological disorders during 1990-2015: a systematic analysis
for the Global Burden of Disease Study 2015. Lancet Neurol [Internet]. 2017 Nov;16(11):877—
97. Available from: https://linkinghub.elsevier.com/retrieve/pii/S1474442217302995

Mathers CD, Loncar D. Projections of Global Mortality and Burden of Disease from 2002 to
2030. Samet J, editor. PLoS Med [Internet]. 2006 Nov 28;3(11):e442. Available from:
https://dx.plos.org/10.1371/journal.pmed.0030442

Singh A, Trevick S. The Epidemiology of Global Epilepsy. Neurol Clin [Internet]. 2016
Nov;34(4):837-47. Available from: https://linkinghub.elsevier.com/retrieve/
pii/S0733861916300378

Murray CJL, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, et al. Disability-adjusted
life years (DALYS) for 291 diseases and injuries in 21 regions, 1990-2010: a systematic analysis
for the Global Burden of Disease Study 2010. Lancet [Internet]. 2012 Dec;380(9859):2197-223.
Available from: https://linkinghub.elsevier.com/retrieve/pii/S0140673612616894

Birbeck GL, Meyer AC, Ogunniyi A. Nervous system disorders across the life course in resource-
limited settings. Nature [Internet]. 2015 Nov 18;527(7578):S167—71. Available from:
http://www.nature.com/articles/nature16031

Mathers CD, Lopez AD, Murray CJL. The Burden of Disease and Mortality by Condition: Data,
Methods, and Results for 2001 [Internet]. Global Burden of Disease and Risk Factors. 2006.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/21250373

Chin JH, Vora N. The global burden of neurologic diseases. Neurology [Internet]. 2014 Jul
22;83(4):349-51. Available from:
https://www.neurology.org/lookup/doi/10.1212/WNL.0000000000000610

Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global and regional
mortality from 235 causes of death for 20 age groups in 1990 and 2010: a systematic analysis for
the Global Burden of Disease Study 2010. Lancet [Internet]. 2012 Dec;380(9859):2095-128.
Available from: https://linkinghub.elsevier.com/retrieve/pii/S0140673612617280

Gourie-Devi M, Gururaj G, Satishchandra P, Subbakrishna DK. Prevalence of Neurological
Disorders in Bangalore, India: A Community-Based Study with a Comparison between Urban
and Rural Areas. Neuroepidemiology [Internet]. 2004;23(6):261-8. Available from:
https://www.karger.com/Article/Full Text/80090

M. Alam, Sardar; Khan, Haroon; and Wahid K. Spectrum of neurological disorders presenting
at a neurology clinic in tertiary care hospital in Peshawar, Pakistan. Neurol Sci [Internet].
2015;10(4):23-6. Available from: https://ecommons.aku.edu/pjns/vol10/iss4/7/

Wasay M. Neurological care in Pakistan: actions are needed. J Pakistan Med Assoc. 2003;53(12).
Organization WH. Neurological disorders: public health challenges. World Health Organization;
2006.

WHO. International Statistical Classification of Diseases and Related Health Problems 10th
Revision. 2011 [cited 2022 Oct 1]; Available from: www.who.int

Chowdhury RN, Hasan AH, Rahman YU, Khan SI, Hussain AR, Ahsan S. Pattern of
neurological disease seen among patients admitted in tertiary care hospital. BMC Res Notes
[Internet]. 2014 Dec 31;7(1):202. Available from: https://bmcresnotes.biomedcentral.
com/articles/10.1186/1756-0500-7-202

Owolabi L, Shehu M, Shehu M, Fadare J. Pattern of neurological admissions in the tropics:
Experience at Kano, Northwestern Nigeria. Ann Indian Acad Neurol [Internet]. 2010;13(3):167.
Available from: http://www.annalsofian.org/text.asp?2010/13/3/167/70875

Eze CO, Kalu UA. Pattern of neurological admissions in the tropics: experience at Abakaliki
South-Eastern  Nigeria. Niger J Med [Internet]. 23(4):302-5. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/25470855

Vol.28 No. 02 (2021): JPTCP (449-455) Page | 454


https://jptcp.com/index.php/jptcp/issue/view/79

Pattern Of Neurological Diseases In Adult Outpatient Neurology Clinics In Tertiary Care Hospital

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Tegueu CK, Nguefack S, Doumbe J, Fogang YF, Mbonda PC, Mbonda E. The spectrum of
neurological disorders presenting at a neurology clinic in Yaoundé, Cameroon. Pan Afr Med J
[Internet]. 2013;14. Available from: http://www.panafrican-med-
journal.com/content/article/14/148/full/

Anand KS, Singh M, Chandra SM. Pattern of neurological disorders above the middle aged
population in JIPMER, Pondicherry. Neurol India [Internet]. 41(3):157—64. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/29542573

Callixte KT, Clet TB, Jacques D, Faustin Y, Francois DJ, Maturin TT. The pattern of
neurological diseases in elderly people in outpatient consultations in Sub-Saharan Africa. BMC
Res Notes [Internet]. 2015 Dec 17;8(1):159. Available from:
http://www.biomedcentral.com/1756-0500/8/159

Gajurel B, Parajuli P, Nepali R, Oli K. Spectrum of neurological disorders admitted in Tribhuvan
University Teaching Hospital Maharajgunj. J Inst Med Nepal [Internet]. 2013 Oct 13;34(3):50—
3. Available from: https://www.nepjol.info/index.php/JIOM/article/view/8918

Khealani BA, Hameed B, Mapari UU. Stroke in Pakistan. J Pak Med Assoc [Internet]. 2008
Jul;58(7):400-3. Available from: http://www.ncbi.nlm.nih.gov/pubmed/18988415

Kamal AK, Itrat A, Murtaza M, Khan M, Rasheed A, Ali A, et al. The burden of stroke and
transient ischemic attack in Pakistan: a community-based prevalence study. BMC Neurol
[Internet]. 2009 Dec 1;9(1):58. Awvailable from: http://bmcneurol.biomedcentral.com
/articles/10.1186/1471-2377-9-58

Prasad K, Vibha D, Meenakshi. Cerebrovascular disease in South Asia — Part I: A burning
problem. JRSM Cardiovasc Dis [Internet]. 2012 Oct 1;1(7):1-7. Awvailable from:
http://journals.sagepub.com/doi/10.1258/cvd.2012.012025

Wasay M, Khatri IA, Kaul S. Stroke in South Asian countries. Nat Rev Neurol [Internet]. 2014
Mar 11;10(3):135-43. Available from: http://www.nature.com/articles/nrneurol.2014.13

Khatri IA, lannaccone ST, llyas MS, Abdullah M, Saleem S. Epidemiology of epilepsy in
Pakistan: review of literature. J Pak Med Assoc [Internet]. 2003 Dec;53(12):594—7. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/14765939

Wen PY, Huse JT. 2016 World Health Organization classification of central nervous system
tumors. Contin Lifelong Learn Neurol. 2017;23(6):1531-47.

Caliskan A, Badem H, Basturk A, YUKSEL M. Diagnosis of the parkinson disease by using
deep neural network classifier. IU-Journal Electr Electron Eng. 2017;17(2):3311-8.

Pringsheim T, Jette N, Frolkis A, Steeves TDL. The prevalence of Parkinson’s disease: A
systematic review and meta-analysis. Mov Disord [Internet]. 2014 Nov;29(13):1583-90.
Available from: https://onlinelibrary.wiley.com/doi/10.1002/mds.25945

Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. The global prevalence of
dementia: A systematic review and metaanalysis. Alzheimer’s Dement [Internet]. 2013
Jan;9(1):63. Available from: https://onlinelibrary.wiley.com/doi/10.1016/j.jalz.2012.11.007
Ahmad A, Owais K, Siddiqui M, Mamun K, Rao F, Yousufzai AW. Dementia in Pakistan:
national guidelines for clinicians. Pakistan J Neurol Sci. 2013;8(3):17-27.

Amin A G, Ahsan A V. Mental health morbidity pattern in Pakistan. 1999;

Vol.28 No. 02 (2021): JPTCP (449-455) Page | 455


https://jptcp.com/index.php/jptcp/issue/view/79

