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Background:Although the burden of neurological disorders is highest among populations in developing countries
there is a dearth of data on the clinical spectrum of these disorders.
Objective: To profile the frequency of neurologic disorders and basic demographic data in an adult neurology out-
patient service commissioned in 2011 in Kumasi, Ghana.
Methods: The study was conducted at the neurology clinic of the Komfo Anokye Teaching Hospital in Kumasi,
Ghana. Over a three year period, all medical records of patients enrolled at the out-patient neurology clinic
was reviewed by a neurologist and neurological diagnoses classified according to ICD-10.
Results: 1812 adults enrolled for care in the neurology out-patient service between 2011 and 2013. This
comprised of 882 males and 930 females (male: female ratio of 1.0: 1.1) with an overall median age of 54
(IQR, 39–69) years. The commonest primary neurological disorders seen were strokes, epilepsy and seizure
disorders, and movement disorders at frequencies of 57.1%, 19.8%, and 8.2% respectively.
Conclusions: Cerebrovascular diseases, epilepsy and movement disorders were among the commonest
neurological disorders and the major contributors to neurologic morbidity among Ghanaians in an urban
neurology clinic.

© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Neurological disorders account for more than 6% of the global
burden of diseases with a greater preponderance of mortality and
disability-adjusted life years represented in low-and middle income
countries [1]. Available data suggest a dearth of trained neurologists in
developing countries. For instance, while the estimated neurologist to
population ratio in sub-Saharan countries is 0.03 per 100,000 popula-
tion, that in the Americas and in Europe are 0.89 and 4.84 respectively
[2–4]. The coupling of lack of skilled human resources with the absence
of the needed health infrastructure for neurological services in develop-
ing countries means that outcomes of neurological disorders in these
settings would be poor unless urgent actions are taken to redress this
situation.

Another corollary of the lack of neurologists in resource-limited
settings is that the burden of neurological disorders within the commu-
nity and indeedwithin hospital settings are notwell characterised. Data
on the practise of neurology from African settings are required to shed
rsity of Science & Technology,
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light on the spectrum of neurological disorders and the available level
of care for patients with these disorders. In Ghana, aWest African coun-
try with a population of 25 million, there are 6 neurologists located in 3
referral hospitals in two major cities—Kumasi and Accra. In 2011, an
out-patient clinic for neurology services was opened at the Komfo
Anokye Teaching Hospital, a tertiary referral centre situated in Kumasi
in the central belt of Ghana. The aim of this study is to profile the
frequency of neurological disorders and describe basic demographics
of patients in our neurology out-patient service over a 3-year period
from 2011 to 2013.

2. Methods

This study was approved by the Committee on Human Research
Publication and Ethics (CHRPE) of the School of Medical Sciences,
Kwame Nkrumah University of Science and Technology, and the
Komfo Anokye Teaching Hospital (KATH), Kumasi. This is a retrospec-
tive study conducted at the neurology clinic of the Komfo Anokye
Teaching Hospital in Kumasi, Ghana. The neurology clinic was
established in 2011 by the lead author upon completion of fellowship
training. The clinic runs once a week and receives referrals for adults
N16 yearswith neurologic disorders from 6 out of the 10 administrative
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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regions of Ghana and serves an estimated population of 10 million. A
quarter of referrals to the clinic are received fromhealth centres located
within the northern andmiddle belts of Ghanawhile the remainder are
referred from within the teaching hospital particularly after patients
have been discharged as in-patients. Occasionally paediatric neurology
referrals are received. The clinic has two neurologists (F.S.S. and J.A.)
and one nurse (E.B.). A review of neurologic disorders at the clinic
from 2011 to 2013 was performed by a review of medical charts of
patients by the two neurologists.

Neurologic diseases were classified according to the 10th revision of
the International Statistical Classification of Diseases and Related Health
Problems (ICD-10) as follows: [1] inflammatory diseases of the central
nervous system, [2] systemic atrophies primarily affecting the central
nervous system, [3] extrapyramidal and movement disorders, [4]
other degenerative diseases of the nervous system, [5] demyelinating
diseases of the central nervous system, [6] episodic and paroxysmal dis-
orders, [7] nerve, nerve root and plexus disorders, [8] polyneuropathies
and other disorders of the peripheral nervous system, [9] diseases of
myoneural junction andmuscles, [10] cerebral palsy and other paralytic
syndromes, [11] and other disorders of the nervous system. Clinical
diagnoses were made by history taking and neurological examination
followed by laboratory, radiological and electrophysiological studies as
indicated. The range of laboratory testing available included complete
blood count, ESR, renal and liver function tests, radiological testing
including X-rays, computerised tomography and magnetic resonance
imaging and an EEG which became available in late 2013. Among data
recorded were age and gender and these were entered into excel
spreadsheets by data entry clerks.

2.1. Statistical analysis

Means andmedians were compared using either the student's t-test
orMann–Whitney's U-test for paired comparisons or ANOVA or Kruskal
Wallis tests for more than 2 group comparisons. Statistical significance
was set at a two-tailed p-value b 0.05 with no adjustment for multiple
comparisons. Statistical analysis was performed using GraphPad Prism
version 7 (GraphPad Software, Inc).

3. Results

3.1. Demography and frequency of classes of neurological disorders

In 2011, 2012 and 2013 a total of 715, 542 and 556 new patients
respectively were enrolled for care at the neurology clinic. Thus a total
of 1812 patients have been referred to the neurology clinic between
Table 1
Neurological disorders in Kumasi, Ghana according to ICD-10 classification.

ICD-10 Classification Neurological di

Episodic & paroxysmal disorders Stroke
Epilepsy & seizu
Headaches

Extrapyramidal & movement disorders Movement diso
Nerve, nerve root & plexus disorders Peripheral nerv
Diseases of myoneuronal junction & muscle
Inflammatory diseases of the Central Nervous System Intra-cranial inf

Transverse mye
Demyelinating diseases of the central nervous system Multiple scleros
Other neurodegenerative diseases of the nervous system Dementing illne

Friedreich's ata
Cerebral palsy & other paralytic syndromes Neuro-developm

Compressive m
Non-neurological disorders Neuro-psychiat

Brain tumours
Neuro-cutaneou
Cranio-trauma
Unclassified
Total
January 2011 and December 2013. This comprises 882 males and 930
females (male:female ratio of 1.0:1.1) with an overall median age of
54 (IQR, 39–69) years. The median (IQR) age of females of 55 (38–72)
years compared with that of males of 54 (40–66) years, p = 0.04. As
shown in Table 1, the commonest primary neurological disorders seen
were strokes, epilepsy and seizure disorders, and movement disorders
at frequencies of 57.1%, 19.8%, and 8.2% respectively. However a patient
could have more than one diagnosis hence a total of 1836 diagnoses
were made. The top two most frequently co-existing neurological
disorders were post-stroke seizure disorders (n = 12) and vascular
dementia (n = 8).

As shown in Table 2, the number of visits to neurology clinic has
increased from 1399 visits in 2011 to 2144 in 2013. Similarly, the pro-
portion of visits to the OPD outfit for neurology services increased
from 2.0% to 4.1% over the period. Patients after enrolling at the clinic
are followed up between one to six monthly appointments.
3.2. Strokes and cerebrovascular disorders

Out of 1048 patients with stroke and other cerebrovascular
disorders, 483 were males and 565 were females with a male:female
ratio of 1.0:1.2. The median (IQR) age of females of 61 (50–74) years
was significantly higher than that of males, 57 (49–67) years, p =
0.0003 with an overall median age of 59 (IQR, 49–72) years. The
modal age range for males and females were 51–60 years and 71–80
respectively as shown in Fig. 1. 207 out of 1048 (19.8%) had cranial CT
scan performed soon after stroke to allow for stroke typing — 115 had
ischaemic strokes, 61 had intra-cerebral haemorrhagic strokes and 31
had sub-arachnoid haemorrhages. The median (IQR) age of patients
with haemorrhagic, sub-arachnoid and ischaemic strokes were 50
(43–57) years, 52 (43–67) years and 65 (52–72) years respectively
with p b 0.0001 (Kruskal Wallis test) and the male/female proportions
for the respectively CT-typed strokes were 34/27, 61/54 and 8/
9. There were only 6 referrals of transient ischemic attacks for
evaluation.

Medications available for the control of hypertension among stroke
survivors include ACE-Inhibitors, Angiotensin Receptor Blockers, Beta-
blockers, Calcium Channel Blockers, Diuretics and methyldopa and
hydralazine when needed. A range of oral hypoglycaemic agents
including Metformin, first and second generation sulphonylureas, and
thiazolidinediones are available on National Insurance for patients as
is Insulin. Commonly prescribed statins include Atorvastatin,
Rosuvastatin and Simvastatin while antiplatelets such as Aspirin and
Clopidogrel are available for secondary stroke prevention. Available
sorders Frequency, n Percent (%)

1048 57.1
re disorders 363 19.8

30 1.6
rders 151 8.2
e disorders 40 2.2

12 0.7
ections 16 0.9
litis 6 0.3
is & Neuromyelitis optica 7 0.4
sses 42 2.3
xia 3 0.2
ental disorders 5 0.3

yelopathy 50 2.7
ric disorders 18 1.0

16 0.9
s disorders 1 0.1

1 0.1
27 1.5

1836 100



Table 2
Neurology clinic attendance in Kumasi, Ghana between 2011 and 2013.

Year Total OPD
attendance

Number of
neurology visits

% of OPD visits to
neurology clinic

2011 68,335 1399 2.0
2012 65,620 1900 2.9
2013 52,400 2144 4.1
Total 186,355 5443 2.9
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rehabilitation services include physiotherapy, however speech and
occupational therapy services are not.
3.3. Epilepsy and seizure disorders

363 patients had epilepsy with active convulsive seizures, 184 were
males and 178 were females with a male:female ratio of 1.0:1.0 and
median (IQR) ages of 29 (20–52) and 28 (19–42) years respectively,
p N 0.05. The modal age of epilepsy and seizure disorders was between
12 and 20 years for both sexes as shown in Fig. 2. The median age of
seizure onset was 12 (IQR: 5–54) years. 343 (94%) patients had
generalised seizures (336 tonic–clonic, 5 absence and 2 myoclonic
types) and 20 (6%) had focal seizures (18with secondary generalisation
and 2 simple partial). Ninety (25%) patients with seizure disorders had
cranial CT scans ofwhich 70 (78%)were normal hencewere classified as
having idiopathic epilepsy, and 20 (12%) were thought to have
symptomatic or secondary seizures from previous strokes (n = 14),
alcohol-related seizures (n = 3), meningioma (n = 1), neuro-
cysticercosis (n = 1), post-head trauma (n = 1). Inter-ictal electroen-
cephalographic evaluations were performed only to 15 patients with
abnormal findings in 6 cases. Four of the 6 with abnormal electroen-
cephalographic evaluations had focal EEG findings and the remaining
2 had generalised epileptiform discharges. Antiepileptic medications
and their cost per month of treatment for management of epilepsy
include Carbamazepine (≈$20–30 per month), Sodium valproate
(≈$30–60permonth), Phenytoin (≈$10–20permonth), Levetiracetam
(≈$40–60 per month), Topiramate (≈$25–40 per month), with very
limited role for Phenobarbitone.
Fig. 1. Age and gender distribution of stroke patients at a
3.4. Movement disorders

151patients hadmovement disorders ofwhich120hadParkinsonism
and 31 had hyperkinetic movement disorders comprising 16 Essential
Tremors, 6 with choreo-athetoid movements disorders, 5 with
dystonia, 2 tics and 2 myoclonus. Among patients with Parkinsonism,
male-to-female ratio was 2.1:1.0 with a median age (IQR) of 65 years
(58–74) overall with no significant differences in age according to
gender. 85% with Parkinsonism had idiopathic Parkinson's disease,
10% had vascular Parkinsonism and the remainder had Parkinson plus
syndromes (Multiple System Atrophy). Parkinson's disease patients
are treated with Levo-dopa with a peripheral decarboxylase inhibitor
which are given free of charge to patients as donation by the Parkinson
Disease in Africa project. The Parkinson's Disease in Africa project is a
collaborative effort between the Parkinson's Institute, Instituti Clinici
di Perfezionamento of Milan, Italy and three Ghanaian hospitals,
Komfo Anokye Teaching Hospital, Korle-Bu Teaching Hospital and
Comboni Hospital and recently with hospitals in Zambia. Furthermore,
this partnership is driving research into Parkinson's disease and training
clinicians in neuro-degenerative diseases in resource-limited settings.
3.5. Dementias, cranial infections & cephalgias

34 cases of dementing illnesses were diagnosed — 22 vascular
dementia, 10 Alzheimer's disease, 1 Binswanger's disease and 1
fronto-temporal dementia. Median (IQR) age for vascular dementia
compared Alzheimer's disease was 66 (60–72) years vs 76 (71–89)
years, p = 0.001.

There were 14 consultations on account of cranial infective diseases
including 7 HIV patients with cerebral toxoplasmosis [5] and progressive
multifocal leucoencephalopathy [2]; 5 cases of post-bacterial meningitis
follow up and 2 cases of Herpes Simplex encephalitis. Out of 30 consulta-
tions for headaches, 19were due to primary cephalgias and 11 due to sec-
ondary causes. Primary headacheswere commonly due tomigraine (n=
9), tension-type headaches (n= 5), trigeminal neuralgia (n= 4), cluster
headaches (n = 1); while secondary headaches were due to sinusitis
(n = 6), idiopathic intracranial hypertension (n = 2), hypertension-
related cephalgia (n = 2) and post-traumatic cephalgia (n = 1).
neurology clinic in a tertiary referral centre in Ghana.



Fig. 2. Age and gender distribution of patients with seizure disorders at a neurology clinic in a tertiary referral centre in Ghana.
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3.6. Demyelinating disorders of the CNS

Seven females aged between 18 and 30 met clinical, neuro-
radiological criteria as well as demonstrable presence of oligoclonal
bands for the diagnosis of demyelinating inflammatory disorders of
the CNS. Four out of the seven patients had Neuromyelitis optica on
clinical grounds without evidence of Anti-aquaporin-4 autoantibody
confirmation due to cost and unavailability of the test in-country.
3.7. Spinal cord disorders & peripheral nerve disorders

Of 56 disorders referable to the spinal cord, 50 were compressive
myelopathy due to degenerative disc disorders and 6 were non-
compressive were transverse myelitis of presumed infective aetiology.
The distributions of 40 peripheral nerve disorders were as follows: 24
symmetrical polyneuropathy, 13 mononeuropathies involving the
cranial nerve VII (n = 8), cranial nerve III (n = 1), cranial nerve VIII
(n = 1), median nerve (n = 1) and common peroneal nerve (n = 2);
2 sacral plexopathies and one polyradiculopathy due to chronic inflam-
matory demyelinating polyradiculopathy.
3.8. Neuromuscular junction & muscle disorders

Of the 6 cases of myasthenia gravis, gender distribution was equal
and median age was 23 (range: 18 to 39) years. Primary muscle
disorders included 5 cases of post-inflammatory myopathy and one
case of dermatomyositis.
3.9. Miscellaneous

There were 18 primary neuro-psychiatric diagnoses — 16 with
generalised anxiety disorders, 1 each with panic disorder and depres-
sion. Of 16 cases of cranial tumours — 9 were astrocytomas, 2 were
meningiomas, and 1 each with acoustic neuroma in a patient type 2
neurofibromatosis, pituitarymacroadenoma, andmetastaticmelanoma.

Out of 27 cases with non-conclusive evaluations — 12 presented
with cerebellar signs, 6 presented with syncopal attacks with seizures
as differential diagnosis, 5 had vertiginous spells, and 4 presented
with dysphasia on non-vascular origin. Notably, we had one case of
head trauma due to the presence of a vibrant neuro-surgery department
at our institution where cases of cranio-trauma are primarily seen.

4. Discussion

In this cohort of 1812 patients referred to an adult neurology
specialist clinic in an urban Ghanaian setting, we found that stroke
was the commonest presenting neurologic disorder followed by
epilepsy and movement disorders. At the global level epilepsy, head-
aches and cerebrovascular disorders are among the top three prevalent
neurological disorders [5–9] seen at specialist neurology services whilst
in primary care setting headaches, epilepsy and vertebral disorders
featured most frequently [10–14]. Thus with the notable exception of
headaches which had a lower frequency in the present study, the
spectrum of neurologic disorders concur with other similar studies. In
Ghana headaches are managed by Primary Physicians while epilepsy
traditionally has been seen by Psychiatrists due to unavailability of
specialised neurology services.

Themajor contributor of neurological disorders in the present study
was non-infectious diseases such as stroke, epilepsy and Parkinson's
disease contrary to previous studies conducted in sub-Saharan Africa
where infectious disorders of the nervous systemweremost commonly
observed [15–21]. There are however important differences in study
designs worth noting. Most studies conducted in SSA like the present
one are retrospective in design and have either focused on in-patient
admissions or combined in-patient and out-patient neurology cases.
Some studies have combined paediatric and adult neurology cases and
were either conducted in a rural setting or urban settings. Finally, very
few studies have been conducted within community settings to
characterise the burden of neurological disorders [22,23] where
tremors, headache, stroke, peripheral polyneuropathy and upper limb
mononeuropathy were prevalent among the elderly population. The
focus for the present study was to provide an in-depth characterisation
of the spectrum of neurologic disorders in an out-patient setting where
follow-up of caseswould allow for full evaluation to establish diagnosis.
It is most likely that the array of cases captured in this series was
strongly influenced by the high proportions of in-patients referrals
received from our teaching hospital. This could for instance explain
the high frequencies of strokes observed in this cohort.

The explosion of vascular risk factors such as hypertension,
dyslipidaemia and diabetes mellitus in many developing countries has
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led to escalating rates of cardiovascular diseases mainly stroke and
ischemic heart diseases [24,25]. Hence it is not surprising that stroke
is the commonest neurologic disorder in our cohort. Stroke patients
were relatively younger compared with those in developed countries.
We have recently published data on stroke admissions and mortality
between 1983 and 2013 from Kumasi to show that nearly 40% of
patients presentingwith stroke for admission succumb and that thema-
jority of stroke survivors are discharged with severe functional limita-
tions [26–28]. It is remarkable that only six cases of transient ischemic
attack (TIA) were reflected in this cohort, an observation that may be
explained by the low perceived awareness of the relevance of TIAs
and health-seeking behaviour patterns for cerebrovascular disorders
in resource-limited settings in general. Hence as has been suggested, a
comprehensive approach to tackling themenace of stroke in developing
countries is urgent since stroke affects the population at the prime of
their life [29,30]. We found vascular dementia the commonest form of
dementia within this cohort and this is largely attributable to lack of
awareness of and poor control of vascular risk factors.

Over 85% of people living with epilepsy are found in low- and
middle-income countries including sub-Saharan Africa [31]. There was
no gender predilection among patients with epilepsy as has been
previously reported [32] and a median age of seizure onset of
12 years. A recent community-based multicentre study in SSA reported
amedian age of seizure onset of 5.3 years froma sample of both children
and adults [32]. Seizure semiology in this cohortwas severely limited by
lack of EEG and neuro-imaging hence although 94% had generalised
seizures, it is possible that a reasonable proportion may have had
focal-onset seizureswith secondary generalisation. The recent introduc-
tion of EEG services at the clinic is an exciting addition to the diagnostic
armamentarium to improve care of patients with epilepsy (kind
donation by co-author A.A.).

Neuro-degenerative disorders such Parkinson's disease and
Alzheimer's disease were also frequent in this cohort. Although
community-based surveys have reported a low prevalence of
Parkinson's disease among rural African compared to the Western
populations [33–35], it featured as the thirdmost common neurological
disorder in this urban hospital-based study. The median age of patients
with Parkinsonismwas 65 years and this is comparable to other cohorts
fromSSA [34–36]. Themanagement of neurodegenerative diseases such
as Parkinson's disease is challenged [37,38] in our settings by the lack of
life-saving medications such as Levodopa which in our centre is
provided free of charge to patients by the kind donation by the
Parkinson's Disease in Africa Project. Projections by WHO suggest that
by 2025, about three-quarters of the estimated 1.2 billion people aged
60 years and older will reside in developing countries with a prediction
that dementia rates will rise at an alarming rate in these settings in
tandem with an ageing population [39–42]. In the present cohort, the
relative frequency of dementia was low and could be due to several
reasons including the perception that such illnesses are perceived as
“normal part of ageing” and also the fact that patients with dementia
may be referred to see Psychiatrists in our hospital for management.
Strategic planning and resource allocation is urgently required to
prepare health care services for this impending epidemic of Neuro-
degenerative disorders in developing countries.

Patients with primary headaches and infections of the nervous
system were often managed by primary care physicians hence the low
frequency of these disorders in this study. Although considered a rarity
in hot tropical climates, 7 females with central nervous system demye-
linating diseases were observed. In particular four of these seven
patients had semiology suggestive of Neuromyelitis optica with long
segment transverse myelitis and optic neuritis, however testing anti-
bodies against Aquaporin-4 proteins could not be conducted. Further
studies are needed to clarify the burden, clinical forms and outcomes
of demyelinating disorders in tropical Africa.

Management of neurological disorders has been challenged by lack
of diagnostic support for patients. CT and MRI scans are paid for by
patients out-of-pocket and EEG services only became available late
2013. The clinic does not have an EMG/NCS services and are sourced
from the national capital 240 km away from the clinic in Kumasi.
These limitations have impacted on our ability to establish and sub-
classify neurological disorders in this cohort. However these patients
were evaluated by trained neurologists and were mostly diagnosed on
clinical grounds with laboratory confirmation a significant proportion
of cases. A further challenge in patient management is the inability to
afford medications on a sustainable basis for their clinical conditions.
With a median age of 54 years, patients with neurological disorders in
our cohort were either retired or unemployed due to disability, hence
enlisting neurology care within National Health Insurance would be a
major step towards alleviating the health economic burden. With
increasing numbers of patients visiting the neurology clinic, the need
for training more neurologists has become the more urgent to improve
quality and standards of care.

In conclusion, within this adult urban neurology clinic in Kumasi,
we found non-communicable diseases such as stroke, epilepsy and
Parkinson's disease contributed significantly to the burden of neurolog-
ical disorders.
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