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Abstract
Background Few population-based studies have been
conducted to determine the burden of neurological
diseases in sub-Saharan Africa. A better understanding of
the magnitude and impact of these disorders is pivotal to
effective planning and provision of neurological services.
Methods A cross-sectional survey of 2392 adults in
Odeda Local Government Area, Ogun State, Southwest
Nigeria was conducted between May and June 2015.
Trained non-medical interviewers administered a
screening instrument designed to measure the prevalence
of neurological diseases and disability, while positive
responders were subsequently examined by neurologists.
Diagnoses were made clinically according to well-
established criteria.
Results The mean age of respondents was 37.2±16.1
years. A total of 842 cases of neurological diseases/
disability were diagnosed in 815 individuals (26 individuals
with more than one disorder). The all-cause neurological
morbidity rate was 352 per 1000, while the crude
prevalence rates of common neurological disorders were
304.3 per 1000 for primary headaches, 16.3 per 1000
for tropical ataxic neuropathy, 7.11 per 1000 for stroke,
5.85 per 1000 for essential tremor and 4.18 per 1000
for Parkinson’s disease. Neurological years lost due to
disability was 2806.18 per 100 000.
Conclusion This study provides evidence of a high
neurological disease burden within the communities
surveyed, which may be representative of Southwest
Nigeria. In comparison with findings from previous studies
within the same region, this report suggests a persistence
of toxiconutritional disorders and postinfectious
neurological sequelae on one hand and increased
prevalence of non-communicable neurological disorders
such as stroke and Parkinson’s disease.

burden of neurological disorders globally and
particularly in the sub-Saharan Africa (SSA)
region.4–6 Available neuroepidemiological
data from countries in the SSA region such
as Nigeria are often derived from hospital-
based studies, whereas results from previously
conducted population-
based surveys may
require substantial updates due to changes in
population structure, lifestyle and epidemiological transition.7–9
Study objective
The objective was to determine the prevalence of neurological disorders in adult
residents of Odeda Local Government Area
(OLGA) of Ogun State in Southwest Nigeria.

Methods
Study design
This was a descriptive, two-
phase, cross-
sectional study conducted between May and
June 2015. The first phase involved application of a screening tool, while the second
phase entailed neurological examination
of positive responders identified in the
first phase. Non-
medical interviewers were
recruited and trained to apply the screening
instrument, while neurologists performed
neurological examinations on identified positive participants.
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Background
Neurological disorders are common and
costly, accounting for 6.3% of the global
burden of diseases and affecting over
one billion people.1 Cerebrovascular disease
is the second leading cause of mortality
globally, while migraine is one of the three
most prevalent conditions in the world.2
Despite the huge public health significance
of these diseases, their global impact is often
largely underestimated.3 The Global Initiative on Neurology and Public Health and
international surveys of country resources
have shown a paucity of information on the

Study setting
This survey was conducted in communities of
OLGA, one of the 10 local government areas
of Ogun State, Southwest Nigeria, with a population of 109 522. This administrative unit is
located between 7o13′00″−7o21′66″ north and
3o31′00″−3.5o16′67″ east and has a land mass
of 1560 km2. OLGA comprised both urban
and rural communities, while its residents are
predominantly Yoruba (Egba dialect). The
economy is mainly agrarian, with major food
crops being cassava, yam, cocoyam, plantain,
maize and vegetables, and major cash crop
cocoa. However, other economic activities
include quarrying, trading and artisanship.
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Christianity, Islam and traditional religion are the major
religions.
The study area’s health service arrangements consist of
primary health centres, one in each ward and staffed by
nurses, and community health extension workers. Private
clinics also filled the gap for primary healthcare. Secondary
level healthcare is obtained from general hospitals, while
tertiary level care is available at the Federal Medical
Centre, Abeokuta. At the time of this study, neurological manpower was limited to two neurologists and two
specialty registrars in neurology. Electroencephalography
and CT were available within the study area, whereas MRI
and neurosurgical support were accessed from neighbouring states, which were 66.3–123.7 km away.
Inclusion criteria
Inclusion criteria included consenting adults aged 18
years and above at study onset (1 May 2015) and residents
within OLGA for the preceding 6 months.
Sampling technique
A two-stage cluster sampling technique was employed. In
the first stage, the smaller administrative units of OLGA
were classified into predominantly urban/semiurban and
rural based on information provided by the local health
authority. A ballot was done to pick one of two urban/
semiurban wards and two of eight rural wards: Obantoko
ward for urban/semiurban and Odeda and Alabata wards
for the rural wards.
Cluster sampling size formula for descriptive survey was
used and calculated as the following:
2
2
n
 = g × z × p × q/d 
n: minimum sample size; g: design effect=2; z: standard
normal deviate=1.96 at 95% confidence level; p: estimated prevalence=5.3% (crude point prevalence of least
prevalent condition—migraine in a previous survey)1; q:
1−p; d: degree of precision=2%.

	

n=2×

1.962 ×0.053×0.947
0.022


n=964.06
n=964
Six clusters of at least 161 respondents each (two
clusters from each ward) were proposed. However, the
sampled population exceeded the calculated minimum
sample size due to the eagerness of residents within the
selected clusters to take part in the screening.
Screening instrument
The screening instrument to measure the prevalence of
neurological disability in resource-poor setting developed
by Bower et al10 was used (online supplementary appendix
1). This tool has 24 history questions and 16 examination tasks and has been validated in two SSA countries
and found to have sensitivity and specificity of 100% and
82.4%, respectively.11 This instrument was translated to
Yoruba language following standard procedures for ease
of administration to the mainly Yoruba-speaking study
population.12
2

Study protocol
Permission was obtained from the OLGA health authority
and community gatekeepers—the heads of various
communities and traditional rulers/village heads.
Residential houses were visited in each selected cluster
and consent was obtained to speak with the head of the
households, which was usually the oldest individual or
any adult in his/her absence. The number of family units
living within the house and a listing of individuals 18 years
or older were obtained. This provided the base population for the study. Only adults that were present at the
single visits were screened for neurological disorders.
Interviews were conducted in the local language
(Yoruba) and English language. Survey sites were located
and boundaries identified with the help of OLGA
primary health staff and local people. Five non-medical
interviewers were recruited and trained on the use of the
screening instrument at the neurology outpatient clinic
of Federal Medical Centre, Abeokuta, and an interobserver agreement kappa value of 0.95 was achieved.
Phase 1 screening was in three steps. The initial step
included allocation of study identification numbers and
collection of sociodemographic data such as age (verified
by birth records or historical events), sex, tribe, occupation, marital status and highest educational attainment
entered into a pro forma.13 The second step consisted of
22 history questions, while the third step entailed performance of 16 simple tasks. An individual was considered
to ‘screen positive’ if at least one history question and/or
one examination task was positive.
In phase 2, positive responders were further evaluated
by neurologists who took focused histories and performed
neurological examinations, after which respondents
were classified with or without a neurological disease or
disability. Subjects without prior neurological diagnoses
were counselled by the investigators on the nature of
the conditions and importance of accessing further relevant clinical and follow-up care at the neurology clinic
of the Federal Medical Centre, Abeokuta. However, those
with prior neurological diagnoses and care plan were
provided with appropriate health information based on
specific needs.
Case ascertainment
Diagnoses made were predominantly clinical except for
half of identified people with epilepsy in whom interictal
electroencephalograms were completed at the neurophysiology unit of Federal Medical Centre, Abeokuta (the
remaining half either did not consent or were unable to
travel).
Data management
Anonymised data were entered into Microsoft Excel for
cleaning and were transferred to the Statistical Package
for the Social Sciences (SPSS) V.20 for analysis. Sociodemographic variables were computed and presented
as mean±SD for continuous variables and frequencies and percentages for categorical variables. Crude
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significant differences in prevalence rates of neurological diseases between subgroups, while Fisher’s exact test
was used instead of Pearson’s χ2 test for two-by-two tables
with cells with frequency less than five. For variables with
normal distribution, comparison between groups was
performed using independent t-test. A 5% significance
level (p value less than or equal to 0.05) was considered
significant.

Figure 1 Study flow chart. Ex, examination; Hx, history;
LGA, Local Government Area.

prevalence rates of neurological diseases and disabilities were calculated and presented as period prevalence
rates. Pearson’s χ2 test was used to determine statistically

Results
Outcome
A total of 1891 households were enumerated, with a base
population of 3064 aged 18 years and above (figure 1).
The response rate was 78.0% (N=2392). A total of 2392
adults were screened, 1470 (61.5%) were women and 922
(38.5%) were men. The mean age of respondents was
37.2±16.1 years, while the age range was 18–114 years. The
largest age group was 18–29 years (39.4%), while 13.3%
of the study population were 60 years or older (table 1).
The majority of participants in this study were of
Yoruba ethnicity (86.4%) and were literate (77.4%). The
first phase of screening identified 936 positive responders
(39.1% population), while the second phase yielded
neurological disorder and disability diagnoses in 815
people (842 cases of neurological disorders and disability
were identified in 815 people, with 25 people with two
cases and 1 person with three cases). One hundred and
one individuals had non-
neurological diseases
twenty-
and disabilities (eg, syncope, osteoarthritis, cataracts and
musculoskeletal pain) and were excluded in the final classification and analyses.

Table 1 Study population

Gender

Location

Age groups
(years)

Female (% total
Male (% total population) population)

Total (% total
population=2392)

18–29
30–39

373 (15.5)
229 (9.5)

571 (23.8)
345 (14.4)

944 (39.4)
574 (23.9)

40–49

125 (5.2)

226 (9.4)

351 (14.6)

50–59

62 (2.5)

141 (5.8)

203 (8.4)

60–69

71 (2.9)

101 (4.2)

172 (7.1)

70–79
≥80

42 (1.7)
20 (0.8)

54 (2.2)
32 (1.3)

96 (4.0)
52 (2.2)

Age groups
(years)

Urban (% total
population)

Total (% total
Rural (% total population) population=2392)

18–29
30–39

653 (27.2)
376 (15.7)

291 (12.1)
198 (8.2)

40–49

205 (8.5)

144 (6.0)

351 (14.6)

50–59

118 (4.9)

85 (3.5)

203 (8.4)

60–69

86 (3.5)

86 (3.5)

172 (7.1)

70–79
≥80

49 (2.0)
24 (1.0)

47 (1.9)
28 (1.1)

96 (4.0)
52 (2.1)
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Prevalence of neurological diseases and disability
Eight hundred and forty-
two cases of neurological
diseases and disability were diagnosed in 815 individuals,
with a composite crude prevalence rate of 352 per 1000
(95% CI 333.1 to 352.0 per 1000) (table 2).
Primary headache disorders constituted the most prevalent neurological disorder in this survey (n=729; 30.5% of
study population). Infrequent episodic tension headache
was excluded from this survey due to its universality and
little or no medical importance. Only frequent episodic
and chronic tension-
type headaches were diagnosed
and analysed, with 704 (62.8%) and 14 (71.4%) women,
respectively.
Tropical ataxic neuropathy (TAN) was the second
most diagnosed condition in this cohort (16.3 per 1000,
95% CI 11.9 to 22.2 per 1000), while movement disorders
(10.5 per 1000, 95% CI 7.1 to 15.4 per 1000) and stroke
(7.11 per 1000, 95% CI 4.4 to 11.3 per 1000) were the
third and fourth leading causes of neurological disease
and disability.
Women had higher prevalence of migraine (men 5.4
per 1000, 95% CI 2.3 to 12.6 per 1000; women 11.5 per
1000, 95% CI 7.3 to 18.5 per 1000), while men had significantly higher neurological morbidity from movement
disorders (men 18.4 per 1000, 95% CI 11.5 to 29.3 per
1000; women 5.4 per 1000, 95% CI 2.7 to 10.6 per 1000).
The highest observed age-specific all-cause neurological morbidity in this study was in the eighth decade,
while smaller peaks in the sixth decade for both sexes and
in the 18–29 years age group in women alone were noted
(table 3).
The peak age-specific morbidity in the 70–79 years age
group was due to higher prevalence rates for movement
disorders, stroke and TAN.

Discussion
Nigeria in 2015, when this study was conducted, was
projected to have had 51.5% of its population within the
15–59 years age group, whereas only 4.5% of the entire
nation were 60 years and older.14 During the same period,
the median age was estimated to be 17.9 years. The
younger overall age of our study population is consistent
with Nigeria’s quite youthful demographic profile.
However, in comparison with an earlier neuroepidemiological survey in Igbo-Ora, Southwest Nigeria, where the
entire population was screened, this study had a higher
proportion of older subjects (20% and 6% above 30 years
and 60 years in Igbo-Ora survey; 60.5% and 13.4% in
populations of over 30 years and 60 years, respectively, in
OLGA survey).7 Improving standards of living and better
access to immunisation and healthcare may account for
the trend towards longer lifespan. Thus, higher prevalence rates of Parkinson’s disease (PD), dementia and
strokes were anticipated.
There was a female preponderance among respondents
(61.5%), which may be due to women working from or
4

nearer their homes, thereby being more accessible and
available for participation in this study.15
A composite neurological morbidity prevalence rate
of 352 per 1000 in OLGA depicts a higher neurological
disease and disability burden in contrast to Igbo-
Ora,
Southwest Nigeria (64.5 per 1000) and Bangalore, India
(9.84–40.7 per 1000).7 16 Aside from the different base
population, our inclusion of primary headache disorders—a veritable cause of neurological morbidity—may
explain the higher prevalence rates in OLGA.
Headaches
Tension-type headache was the most common disorder
in this study and consistent with the 2011 Global Burden
of Disease prevalence estimate of 1.6 billion people living
with tension-
type headaches.6 However, a lower prevalence of migraine (<1%) was obtained in this survey,
compared with global estimates of 3%–7% and local estimates of 5.3%–18.9%.17–22
The older age of this study population may be a factor,
as previously reported by Osuntokun et al,7 where the
highest age-specific prevalence was in the first decade of
life.
Epilepsy
A lower crude prevalence rate of 2.93 per 1000 was found,
compared with global estimates (4–8 per 1000) and local
studies (4.1–28 per 1000).23–25 A key factor may be the
exclusion of children, who have higher prevalence rate
for epilepsy, while more widespread immunisation
coverage, increasing knowledge, prevention and treatment of febrile convulsions are possible causes of lower
prevalence of epilepsy.
Stroke
Similarly high prevalence of stroke survivors has been
reported in South-South Nigeria (8.51 per 1000 and 14.6
per 1000).26 27 On the other hand, there have also been
lower rates observed in North Central Nigeria (1.31 per
1000).28 This wide variation may be due to differences in
availability and accessibility of acute stroke care services,
health-seeking behaviour and case fatality rates.
Tropical ataxic neuropathy
TAN diagnosis required the presence of two or more of
optic disc pallor, impairment in Rinne’s test, impairment
of pain, fine touch and vibratory perception above the
malleoli, and impaired tandem gait.29
This study’s prevalence of 16.3 per 1000 for TAN in
the adult population of OLGA29 appeared to be significantly higher than previously described in Igbo-Ora by
Osuntokun.7 However, a comparison of the age-specific
prevalence rates suggested otherwise. Osuntokun et al7
reported a crude prevalence of 1.85 per 1000 for the
entire predominantly young study population but much
higher age-specific prevalence rates in the sixth decade at
7.29 per 1000 and ninth decade at 29.7 per 1000. Thus, it
would appear that TAN still persists in an endemic form
as earlier reported by Oluwole et al30 in Ososa, another
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Unclassified myelopathy

Others

*Fisher’s exact test.
†Pearson’s χ2 test.
‡Statistically significant.

 

Poliomyelitis

Neuroinfections and
sequelae

3
1

Mental retardation

–

Myasthenia gravis

1

3

1

14

Medication overuse
headache
 

–

Carpal tunnel

Spondylotic myelopathy

Tropical ataxic neuropathy

Sciatic nerve injuries

Nutritional diseases

–

1
8

Cluster headache

 

5

262

–

10

7

4
3

Migraine

Tension-type headache

Writers’ cramp

Neurological injuries

Stroke

Primary headaches

Parkinson’s disease

Movement disorders

Essential tremors

 
 

Epilepsy
Dementia

1.08 (0.2 to 6.1)

3.25 (1.1 to 9.6)

1.08 (0.2 to 6.1)

3.25 (1.1 to 9.6)

1.08 (0.2 to 6.1)

15.18 (9.1 to 25.3)

8.67 (4.4 to 17.1)

1.08 (0.2 to 6.1)

5.42 (2.3 to 12.6)

284.16 (256.0 to
314.2)

10.8 (5.9 to 19.8)

7.59 (3.7 to 15.6)

4.33 (1.7 to 11.0)
3.25 (1.1 to 9.6)

–

–

2

1

1

3

3

1

25

9

1

17

442

1

4

3

3
3

Cases
(n=1470)

Cases
(n=922)

Prevalence
per 1000 (95% CI)

Female

Male

Point prevalence rates of neurological diseases

Neurological disease

Table 2

1.36 (0.4 to 5.0)

0.68 (0.1 to 3.9)

0.68 (0.1 to 3.9)

2.04 (0.7 to 5.9)

2.04 (0.7 to 5.9)

0.68 (0.1 to 3.9)

17.00 (11.5 to 25.0)

6.12 (3.2 to 11.6)

0.68 (0.1 to 3.9)

11.56 (7.3 to 18.5)

300.68 (277.8 to
324.6)

0.68 (0.1 to 3.9)

2.72 (1.0 to 6.9)

2.04 (0.7 to 5.9)

2.04 (0.7 to 5.9)
2.04 (0.7 to 5.9)

Prevalence
per 1000
(95% CI)

0.379*

1.000*

0.681*

1.000*

0.731†

0.469†

0.249†

0.04†‡

0.44*
0.68*

P value

842

1

5

1

1

1

3

6

2

39

17

2

22

704

1

14

10

7
6

Cases
(N=2392)

All

352.0 (333.1 to 352.0)

0.42 (0.1 to 2.3)

2.09 (0.9 to 4.9)

0.42 (0.1 to 2.3)

0.42 (0.1 to 2.3)

0.42 (0.1 to 2.3)

1.25 (0.5 to 3.7)

2.50 (1.1 to 5.5)

0.84 (0.2 to 3.0)

16.3 (11.9 to 22.2)

7.11 (4.4 to 11.3)

0.84 (0.2 to 3.0)

9.20 (6.1 to 13.9)

294.31 (276.4 to 312.9)

0.42 (0.1 to 2.3)

5.85 (3.5 to 9.9)

4.18 (2.3 to 7.7)

2.93 (1.4 to 6.0)
2.51 (1.1 to 5.5)

Prevalence
per 1000
(95% CI)
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Table 3 Age specific all-cause neurological morbidity

Age groups
(years)

Prevalence of
neurological
Cases in men, morbidity in men
n (population) per 1000 (95% CI)

Cases in
women, n
(population)

Prevalence of
neurological
Cases in men
morbidity in women and women, n
per 1000 (95% CI)
(population)

Prevalence of
neurological
morbidity per 1000
(95% CI)

18–29

120 (373)

321.7 (276.3 to
370.7)

186 (571)

325.7 (288.5 to 365.2) 306 (944)

324.1 (295.1 to
354.7)

30–39

65 (229)

283.8 (229.3 to
345.4)

121 (345)

350.7 (302.2 to 402.4) 186 (574)

324.0 (287.0 to
363.3)

40–49

39 (125)

312.0 (237.4 to
397.8)

81 (226)

358.4 (298.7 to 422.8) 120 (351)

341.8 (294.2 to
393.0)

50–59

33 (62)

532.2 (409.9 to
651.0)

48 (141)

340.4 (267.3 to 421.9)

81 (203)

399.0 (334.1 to
467.6)

60–69

22 (71)

309.8 (214.4 to
424.9)

41 (101)

405.9 (315.3 to 503.4)

63 (172)

366.3 (297.9 to
440.5)

70–79

33 (42)

785.7 (640.6 to
882.9)

27 (54)

500.0 (371.1 to 628.9)

60 (96)

625.0 (525.1 to
715.3)

≥80

12 (20)

600.0 (386.6 to
781.2)

14 (32)

437.5 (281.7 to 606.7)

26 (52)

500.0 (368.9 to
631.1)

All

324 (922)

351.4 (321.3 to
382.8)

518 (1470)

Southwest Nigerian town where a prevalence of 6% was
reported.
Movement disorders
Essential tremor was the most prevalent movement
disorder identified in this work, being much higher than
in earlier reports by Osuntokun et al30 in Igbo-Ora and
Haimanot et al31 in central Ethiopia, but closer to the
prevalence rate reported in Lagos by Okubadejo et al.32
The older age of study subjects is likely to account for a
higher prevalence rate compared with earlier works as it
is well established that incidence and prevalence of essential tremor rise with ageing.33
The crude prevalence of PD was much higher than
global estimates of 1–2 per 1000 because only adults
18 years or older formed the base population rather
than the entire population as denominator. Nevertheless, this finding suggests increased prevalence of PD
when compared with a study conducted decades ago in
Igbo-Ora for the prevalence of PD in individuals older
than 39 years.34 Increasing average life expectancy as
well as increasing awareness of PD and availability of
medications for PD with accompanying global decline
in PD mortality may be responsible for the increased
prevalence.35–37
Strengths of the study
This work was population-
based with the advantage
of eliminating the ‘iceberg’ phenomenon typical of
hospital-based studies. All types of neurological diseases
were screened for, rather than a specific disease entity.
Thus this study provided a panoramic view of neurological disease burden in community studies.
6

352.3 (328.4 to 377.2) 842 (2392)

352.0 (333.1 to
371.4)

Study limitations
With regard to case ascertainment, neuroimaging could
have increased accuracy and reliability of diagnoses, especially for stroke diagnosis and exclusion of other causes
of headaches. However, the Questionnaire for Verifying
Stroke-Free Status (100% sensitivity, 86% specificity) was
used in order to increase the sensitivity of stroke diagnosis in the survey,38 while headache diagnoses and classification were based on the International Classification of
Headache Disorders-3.18
With regard to base population, a much larger base
population would have increased the generalisability of
the findings.

Conclusions
This study provides evidence of a high neurological disease
burden within the communities surveyed, which may be
representative of Southwest Nigeria. Compared with findings from previous studies within the same region, this
report suggests a persistence of toxiconutritional disorders and postinfectious neurological sequelae on one
hand and increased prevalence of non-
communicable
neurological disorders such as stroke and PD. Faced with
this rising trend in neurological morbidity, there is a
need to increase delivery and access to neurological care
services as well as health education of local communities.
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