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Review Article

INTRODUCTION
The world’s population is ageing and the sub‑Saharan 
Africa  (SSA) is not left out. Currently, approximately 
46 million people in the SSA are older than 60 years of age 
and the number is projected to increase to about 160 million 
by 2050.1 The proportion of older persons is estimated to rise 
from 4.5% to 12.9% by 2050 in West Africa.1 Of the many 
conditions affecting the older individuals, neurocognitive 
disorders  (NCDs) constitute a major challenge and require 
urgent attention because dementia, the most severe form, is 
associated with high morbidity and mortality.2 Managing these 
cases is expensive and increased budgetary allocation to the 
health sector is necessary in many developing economies. 
Disease burden is assessed in terms of prevalence  (total 
number of cases over base population within a time period), 
incidence  (new cases in a defined geographic area over a 
specified period which is usually a year), mortality (number 
of individuals with disease of interest that died over the 
base population) and, lastly, the disability‑adjusted life 

years (derived from the addition of years lost due to disease and 
years lived with disability).3 A vast majority of the studies on 
neurocognitive impairment in SSA have provided prevalence 
estimates as the measure of disease burden.

Cognition is defined as the mental action or process of 
acquiring knowledge and understanding through thought 
experience and the senses.4 Cognitive impairment refers to 
a group of disorders in which the primary deficit is in one 
or more domains of cognition, and this may be acquired, 
developmental or result from neurodegeneration. Clinically, 
it denotes a decline from a previous level of cognitive 
performance which when assessed objectively, yields a 
score lower than the expectation for that age. The synonyms 
are cognitive impairment, cognitive dysfunction, cognitive 
decline and cognitive disorders.

DOMAINS OF COGNITION
Cognitive ability depends on the integrity of many components 
referred to as domains. The major domains are: (i) memory – for 
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the recall of information. It is sub‑divided into episodic 
or spontaneous, semantic  (naming), procedural  (recall of 
activities or procedures) and working memory  (essential 
for day‑to‑day performance; 5 (ii) learning – for acquisition, 
retention and retrieval of new information through study, 
being taught or by experience;  (iii) language  –  knowledge 
of words and their meaning. It is assessed through speech 
coherence, content, communication skills and understanding of 
information; (iv) orientation enables individuals to maintain a 
sense of self‑continuity from the past to the future by tracking 
external events and conducting daily activities. It is assessed 
in terms of time, place and person; (v) executive function 
comprises abstraction, judgement and calculation, which 
are essential for high level of thinking and decision‑making; 
(vi) perceptual motor function refers to the ability to do things 
through awareness, of the senses. It is linked with visuo‑spatial 
ability that enables individuals to identify, integrate and analyse 
structural details in more than one dimension; (vii) complex 
attention involves ability to maintain and manipulate 
information. It influences the speed of processing information 
and execution of tasks and (viii) social cognition for responding 
to emotion‑laden stimuli and insight.[6] These domains are 
interconnected and are functionally dependent. For instance, 
semantic memory requires intact language function, while 
complex attention is essential for procedural/working memory 
testing. Optimal cognitive performance also requires intactness 
of all the six senses and mental alertness. It is possible for one 
domain to be affected and the other domains intact. On the 
other hand, multiple domains can be simultaneously affected, 
resulting in more severe impairment.

MECHANISMS OF COGNITIVE DISORDERS IN 
OLDER PERSONS
Many mechanisms have been postulated to explain the 
development of cognitive disorders in older patients.
i.	 Neurodegeneration: Old age is associated with 

progressive death of brain cells either genetically 
programmed (apoptosis/autophagy/mitophagy) or due 
to disease. 7,8 Dead neurons lose their cytoarchitecture 
and atrophy. Their remnants contain deposits of 
misfolded proteins and other cell debris such as 
amyloid that may be present in neuritic plaques and 
in tangles, hyperphosphorylated tau protein, Lewy 
bodies and prion proteins. These protein aggregates 
serve as biomarkers of neurodegenerative disease.9 
Death of neurons in specific regions of the brain has 
peculiar manifestations that aid clinical diagnosis. 
For instance, if the frontal and temporal lobes are 
affected, the individual affected may present with 
behavioural changes and speech deficits, while 
hippocampal atrophy progressing to global brain 
atrophy occurs in Alzheimer’s disease  (AD) which 
presents predominantly with memory impairment

ii.	 Vascular lesions: Neuronal functioning relies on 
adequate blood supply of oxygen and nutrients for 

metabolism. This can be disrupted when stroke occurs 
either from occlusion or rupture of blood vessel in 
the brain. The former is usually a consequence of 
atherosclerosis which progressively encroaches on 
the vascular lumen until there is complete blockage. 
Alternatively, atherosclerotic fragments or plaques may 
break off, get carried as emboli to distal circulation 
and disrupt blood supply. Stroke is common in 
older persons, and the modifiable risk factors are 
uncontrolled hypertension, diabetes mellitus, obesity 
and dyslipidaemia. 10 Long‑term hypertension causes 
medial lipohyalinosis, thickening of the vessel walls 
and narrowing of the lumen of the arterioles and 
the small perforating arteries that supply the deep 
white matter. 11 The pathological features are infarcts, 
lacunes, microbleeds and periventricular seepage of 
the cerebrospinal fluid. Multiple small infarcts result in 
compromise of cognition, but a single infarct involving 
critical areas such as the pre‑frontal cortex, thalamus 
and angular gyrus can lead to major NCD. Vascular 
lesions in the brain also cause oxidative stress which 
may co‑exist with neurodegeneration7,8,11

iii.	 Disruption of the blood–brain barrier can allow toxic 
substances to travel into the central nervous system 
unrestricted and interfere with normal brain activities. 12 
Infections, trauma and tumours are important causes

iv.	 Abnormal blood constituents with accumulation of 
toxic substances in the brain due to terminal organ 
failure (kidneys, liver and lungs); medications, hormonal 
imbalances and poor glycaemic control can impair normal 
metabolic processes and result in neuronal death or the 
compromise of cognitive processes13,14

v.	 Neurotransmitter abnormalities notably acetylcholine, 
glutamate and catecholamines can affect normal brain 
functioning and result in cognitive dysfunction. AD, 
the most common type of dementia, is associated 
with deficiency of acetylcholine in the basal forebrain 
nucleus of Meynert and characterised by severe memory 
loss5,7

vi.	 Infections: It is hypothesised that infectious agents 
such as Herpes simplex virus I, Chlamydia pneumonia 
and spirochetes can remain latent in the brain and get 
reactivated intermittently with ageing, immune decline 
and stress, resulting in viral inflammation. The resulting 
synaptic dysfunction, neuronal loss and ultimately amyloid 
deposition in the brain can lead to neurodegeneration. 15 
Recently, gut microbiomes have been postulated to play a 
role in neurodegeneration. The human immunodeficiency 
virus infection is an important cause of neurocognitive 
dysfunction culminating in dementia in SSA. With the 
advent of highly active antiretroviral drugs, which has 
enabled longer lifespan for people living with HIV/AIDS, 
the problem may increase. Although infections are 
important causes of cognitive impairment in SSA, this 
review will focus on neurodegenerative and vascular 
disorders of cognition.
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CLASSIFICATION OF NEUROCOGNITIVE 
DISORDERS
The most recent publication of the Diagnostic and Statistical 
Manual of the American Psychiatric Association (V) classified 
NCDs simply into minor and major types.16

a.	 The minor NCD is characterised by objectively determined 
deficit in one or more domains of cognition without 
impaired performance of daily activities. Subjective 
cognitive dysfunction is diagnosed when an individual 
complains of a decline in his/her mental action such as 
forgetfulness, but the deficit cannot be confirmed on 
clinical testing. Though worrisome, it is obviously not 
yet an illness but has been recognised in some studies to 
pre‑date dementia. The other minor disorders are mild 
cognitive impairment  (MCI) and vascular cognitive 
impairment (VCI)

b.	 Major NCD: Dementia is the most severe form and in this 
group of disorders, cognitive impairment is associated 
with functional decline in the absence of clouding of 
consciousness and the affected individual requires 
supervision in the advanced stages.

Mild cognitive impairment
This concept has evolved over the past four decades to 
describe the transitional phase between normal cognition and 
dementia.17 There is documented cognitive deficit in one or 
more domains on neuropsychological assessment without 
functional impairment. MCI can be regarded as symptomatic 
pre‑dementia stage on the continuum of cognitive decline. The 
affected individuals are neither normal nor demented.

Burden of mild cognitive impairment
Table I provides a summary of the prevalence estimates of 
MCI in SSA, which range between 7% and 37.9%.18‑28 It 
is essential to note that variations in research methodology 
could account for the differences in rates. The Mayo Clinic 
revised criteria dichotomised the diagnosis of MCI into 
amnestic and non‑amnestic types, which can affect single 
or multiple cognitive domains.29 The amnestic variety has 

predominant memory complaints  (concerns or detected 
on questionnaire). Individuals in this category usually 
progress to AD. The non‑amnestic variety presents with 
affectation of other cognitive domains without memory 
deficit. A community‑based study in Lalupon, Lagelu Local 
Government Area of Oyo State, found that the amnestic variety 
of MCI accounted for over 80% of the MCI cases.24

Risk factors for mild cognitive impairment
MCI can be regarded as the ‘leading edge’ for the prevention 
of dementia. It is, therefore, essential that the predisposing 
factors be properly delineated and appropriate intervention 
be implemented. Rich data now exist on the risk factors for 
cognitive impairment in SSA, which can be grouped into the 
following five categories:

Demographic
Age is by far the most important risk factor for cognitive 
impairment, and this was consistently documented in virtually 
all studies. Salthouse carried out cross‑sectional comparisons 
and showed that increased age was associated with lower levels 
of cognitive performance from the latter part of the second 
decade progressively up to the seventh decade of life, when it 
becomes clinically significant.30 The prevalence estimates in 
Table I show that much lower rates were reported in studies 
that had younger population as in Botswana and Senegal.

The association of MCI with gender is less consistent. Studies 
carried out in Cameroon and Tanzania reported association 
with female gender.23,28,31 This association can be ascribed to 
their longer lifespan and the old cultural practice of limited 
education opportunities for female children. Individuals with 
limited education are more likely to perform poorly when 
tested on certain domains of cognition that require exposure 
to Western education. It is, however, important that culturally 
appropriate and validated tests with adjustments made for 
educational status are used for community assessment of 
cognitive status. Being single is another risk factor identified 
by Tianyi et  al.28 that may suggest limited psychosocial 
stimulation as the possible reason.

Socioeconomic factors
Severe food insecurity was reported to be associated 
with a fourfold increased risk of MCI.27 Low body mass 
index (BMI) (<18.5), a surrogate of undernutrition, as well 
as poverty and food insecurity were found to be associated 
with MCI in the EPIDEMCA study.32 Lack of employment 
compounds poverty and food insecurity. Short stature was 
reported by Kobayashi et al. in the INDEPTH study in South 
Africa to increase the risk of MCI.33 A link can be drawn 
among poverty, undernutrition and food insecurity. Short 
stature reflects early life cumulative net nutrition. Therefore, 
poor nutrition in early life could deprive the brain of essential 
nutrients  for optimal functioning. A hungry individual will 
be distracted and/or pre‑occupied with the search for food. 
Hence, he/she would not pay attention to new information 
being provided and would therefore perform poorly on 
cognitive testing.

Table I: Prevalence estimates of mild cognitive 
impairment in sub-Saharan African countries

Country Prevalence 
(%)

References

Benin Republic (65 years+) 10.4 Guerchet M et al., 2009
Botswana (60 years+) 9.0 Clausen T et al., 2011
Congo (65 years+) 37.9 Mbalesso P et al., 2012
Senegal (55 years+) 10.8 Coume M et al., 2012
Tanzania 7.0 Paddick SM et al., 2015
Nigeria (65 years+) 18.4 Ogunniyi A et al., 2016
The Democratic Republic of 
the Congo

13.6 Desomais I et al., 2018

Ghana/South Africa 15.3 Vancamfort D et al., 2019
South Africa 8.5 Koyanagi A et al., 2019
Cameroon 33.3 Tianyi FL et al., 2019
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Vascular factors
Many studies in SSA have reported association of MCI 
and high blood pressure  (systolic and/or diastolic).28,34‑36 In 
Lalupon, hypertension was associated with two‑fold increased 
risk of MCI.33 Novel vascular risk factors for MCI include 
mean arterial pressure (MAP), peripheral arterial disease and 
markers of atherosclerosis. Adebiyi et al. utilised the MAP and 
pulse pressure to calculate cardiovascular risks and showed that 
when the value was >10%, there was significant association 
with cognitive impairment after adjusting for age, gender, 
educational level and years of smoking. Individuals who had 
their MAP in the fourth quartile (>115 mmHg) were up to three 
times more likely to be cognitively impaired when compared 
to those with MAP <94 mmHg. Second, low ankle brachial 
index  (ABI) which is an evidence of peripheral vascular 
disease was associated with MCI.35 In the EPIDEMCA study, 
Desormais et al. reported that MCI was significantly higher 
in those with ABI ≤ 0.90 than in those with normal values 
(20.1% vs. 12%), and there was a 52% increase in the risk of 
MCI with low ABI.25 A recent study in Uganda by Mworozi 
et al. reported that the presence of carotid artery plaque was 
associated with three‑fold increase in the risk of MCI.37

Frailty
Fraility occurs with ageing and has been associated with 
cognitive impairment. The phenotype is defined by any three 
of the following features: low grip strength, low energy, slowed 
waking speed, low physical activity and unintentional weight 
loss.38 Two components of frailty were investigated in some 
studies in SSA. Vancamfort et al. reported a 54% increase in 
the risk of MCI in South Africans and Ghanaians aged 65 years 
and older with weak hand grip,26 while slower baseline gait 
was associated with cognitive decline in the study by Ojagbemi 
et al. in Southwest Nigeria.39

Miscellaneous factors
Perceived stress which can disrupt normal brain activity 
through heightened anxiety and release of catecholamines is 
associated with increased MCI risk. 27 In the same vein, hearing 
impairment affects information reception and processing. 
It was reported in a systematic review by Taljaard et al. to 
increase the risk of MCI.40 Depressive illness was also reported 
to be a risk factor for MCI.31,41

Vascular cognitive impairment
VCI describes the spectrum of cognitive changes related to 
vascular causes from early cognitive decline to dementia. 
Harmonised data from 3146 individuals collated on diverse 
populations in eight countries mainly in Europe, Australia 
and Nigeria reported that 44% of stroke survivors developed 
post‑stoke global cognitive impairment within 2–6 months.42 
The domains of cognition affected were attention and 
processing speed, memory, language, executive function 
and perceptual motor.42 Two studies on VCI from Nigeria 
and Ghana reported that between 34% and 40% of stroke 
survivors developed VCI and another 8% and 14% progressed 
to dementia  (post‑stroke dementia, vascular and/or mixed 

dementia with AD features).43,44 The risk factors for VCI are 
older age (odds ratio [OR] = 1.05); low education (OR = 5.09); 
pre‑stroke cognitive decline  (OR  =  4.51) and functional 
disability. Medial temporal lobe atrophy on neuroimaging was 
also associated with significantly increased risk (OR = 2.25).45 
However, pre‑stroke consumption of fish was reported by 
Akinyemi et  al. to be protective.43 Akpalu et  al. reported 
that post‑stroke cognitive impairment adversely affected the 
quality of life. 46

MAJOR NEUROCOGNITIVE 
DISORDER (DEMENTIA) IN THE 
SUB‑SAHARAN AFRICA
Four decades ago, dementia was presumed to be rare in SSA 
for many reasons which included paucity of data, relatively 
young population, early deaths of cases, concealment of 
cases within households and more daunting problems of 
malnutrition and communicable diseases  (especially HIV). 
However, the situation has changed with ageing of the 
population and the availability of more studies. The global 
increase of 7.7 million new cases, approximating to one new 
case every 4 s,47 has increased public health concern, and the 
World Health Organization described dementia as a public 
health priority needing global attention.2 It is projected that the 
number of cases in SSA would increase from 2.1 million to 7.6 
million (over 250% increase) between 2015 and 2050.1 The 
main drivers of the increase in SSA are population ageing and 
adoption of Western lifestyle with increasing cardiovascular 
risk. The diagnosis of dementia is associated with stigma which 
could be enacted (elder abuse) or implied in stereotyping and 
relationship with the affected individuals and their family 
members.48

Burden of dementia
Prevalence estimates of dementia in SSA range between 
2.3% and 11%,18,19,24,49‑55 with an overall age‑adjusted figure of 
4.7% according to the Alzheimer Disease International (ADI).1 
The comparative figures for Western countries range between 
5% and 11%. 56 AD is the most common type of dementia, 
accounting for more than half of the cases.53,57 The other 
common types are vascular dementia, frontotemporal lobar 
degeneration and dementia associated with Parkinson’s 
disease  (Lewy body dementia and atypical Parkinson’s 
disease). There is a group of reversible dementia which should 
be the target for practicing physicians because appropriate 
treatment of the underlying causes can result in complete 
recovery of cognitive functions. Table II summarises the 
important distinguishing clinical and pathological features of 
the various types of dementia.

Risk factors for dementia
NCD is a spectrum, and the overlap of risk factors between 
MCI and dementia is therefore not surprising. Age is a 
universal risk factor for dementia.1,2 In a systemic review 
by the ADI, the prevalence estimates of dementia increased 
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from 1.2% in those aged 60–64  years to 17.6% for those 
over  85  years.1 The other risk factors are social isolation, 
high blood pressure, low BMI  (<18.5), alcohol, financial 
distress, low‑fibre diet, psychosocial stress and bereavement 
(death of a parent).19,24,36,50,55,57‑59 Low education and lack 
of spousal relationship were also reported to increase the 
risk in the study by Yusuf et al. in Zaria.60 The latter could 
imply depressive illness. MCI, especially the amnestic type, 
was associated with higher conversion rate to dementia in 
the Indianapolis‑Ibadan Dementia Study.61 Apolipoprotein 
E ε4 allele, located on chromosome 19 and involved with 
cholesterol transport in the brain, has recently emerged as a 
risk factor for dementia (AD) among the Yoruba.62 This was 
contrary to previous reports in Nigeria and other countries that 
found no association.19,57,58

The Lancet Commission on Dementia carried out a 
meta‑analysis of risk factors along the lifespan and categorised 
them into genetic  (specifically apolipoprotein E risk from 
birth), less education in early life, hypertension, obesity and 
hearing loss in middle life (<65 years), while smoking, social 
isolation, diabetes mellitus and low physical activity become 
important after the age of 65 years.63 The other risk factors for 
dementia are traumatic brain injury, occupational exposure 
to particulate matter and heavy metals and vitamin/dietary 
deficiencies.64

PREVENTIVE STRATEGIES
The global increase in the number of individuals affected by 
NCD, particularly dementia, can only be checked through 
purposeful interventions against the identified risk factors. 
Intervention should target the modifiable risk factors such 
as hypertension, diabetes mellitus, obesity and hearing 
impairment because nothing can be done about longevity. 
Optimal blood pressure, smoking cessation, good glycaemic 
control as well as checks to limit excessive weight gain and 
dyslipidaemia cannot be overemphasised because these 
underlie the vascular damage that eventually results in 
cognitive decline. Good nutritional advice is essential, and 
the consumption of meals providing adequate calories, rich 

in fruits and vegetables, is recommended. Preferably, the diet 
should be composed of whole grains, fish, nuts and legumes 
prepared using cholesterol‑free oil to mimic the popular 
Mediterranean diet.65 The Lancet Commission on Dementia 
recommended strategies for reducing brain inflammation; 
increasing brain cognitive reserve and reducing damage from 
oxidative stress, vascular injury and exposure to neurotoxins.63 
Brain disorders should be treated appropriately and in a timely 
fashion to prevent chronicity and neuronal losses. Treatment 
of depression and/or the development of psychosocial skills 
which combat stresses will improve brain performance. The 
use of non‑steroidal anti‑inflammatory agents is recommended 
for reducing brain inflammation. However, this must be 
done with caution to avoid potentially fatal gastrointestinal 
bleeding and renal impairment, particularly in the elderly 
population. Traumatic brain injury should be reduced by 
enforcing compliance with highway laws including wearing 
of appropriate protective gears.

Cognitive reserve can be increased through preserved 
hearing using appropriate aids and mass literacy campaigns 
with promotion of adult education at community level to 
increase literacy level. Rich social networking is considered 
beneficial and makes the older persons relevant. Elderly 
patients should be encouraged to participate in communal 
meetings and religious activities. They can also participate 
in local board games and other brain‑stimulating activities 
within their neighbourhood to improve their cognitive ability. 
The phrase ‘use it or lose it’ applies to cognitive functioning. 
Experience with cognitive stimulation therapy (CST) which is a 
group‑based, psychological and social reminiscence treatment 
for mild‑to‑moderate stages of dementia was shown to enhance 
cognitive performance. It is usually administered twice weekly 
over 7 weeks by nurses and occupational therapists. CST, in our 
experience, brought about significant improvement in overall 
cognitive performance and reduction in caregiver burden 
with reduced utilisation of clinic services.66 The era of ‘tales 
by moonlight’ that enabled the older persons to interact and 
teach the young people things of cultural value seemed to have 
passed, partly because the previous multigenerational living 
arrangements in many communities is no longer favoured by 

Table II: Distinguishing features of common degenerative dementia sub-types

Sub-type* Predominant clinical features Pattern of 
progression

Pathology

AD Memory loss pre-dominantly Progressive Amyloid deposition in plaques and tangles, elevated CSF 
tau protein; brain atrophy – global and hippocampus

VD Focal deficit, executive problems Stepladder Subcortical and cortical infarcts, lacunes, microbleeds
FTD Behavioural problems, language deficit – semantic and 

progressive aphasia
Progressive Circumscribed atrophy of the brain, astrogliosis; inclusions 

(Pick’s bodies); progranulin, TDP-43
LBD Visual hallucinations, non-motor PD features; 

neuroleptic sensitivity, REM sleep disorder
Fluctuation Lewy bodies, alpha-synuclein deposition; brain atrophy

PDD Slowness, rigidity, memory loss + executive problems Progressive Depigmentation of substantia nigra, Lewy bodies
HDD Chorea + cognitive dysfunction Progressive Atrophy of caudate nucleus, astrocytosis; trinucleotide 

repeats
*AD: Alzheimer’s disease, VD: Vascular dementia, FTD: Fronto-temporal dementia, LBD: Lewy body dementia, PDD: Parkinson’s disease dementia, 
REM: Rapid eye movement, HDD: Huntington’s disease dementia, CSF: Cerebrospinal fluid
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the current changes in social dynamics and economic pursuits. 
This needs revisiting, even in urban settlements.

Exercise and increased physical activity overlap with three 
approaches i.e., reducing inflammation; increasing cognitive 
reserve and reducing damage from oxidative stress, vascular 
injury and exposure to neurotoxins. Exercise is cost‑effective 
and should be done within the capability of the individual 
and cardiovascular tolerance. Twenty‑six out of 27 articles 
in a systemic review by Carvalho et al. showed that physical 
activity improved cognition in older persons.67 Exercise does 
this by promoting wellness, facilitating neuroplasticity with 
enhanced neuronal connection density and improvement 
in cerebral blood flow and lastly through the release of 
neurotrophins  (granulocyte colony‑stimulating factor and 
brain‑derived neurotrophic factors). The deterrents to physical 
activities in the elderly such as idleness, absence of clearly 
demarcated walkways for pedestrians on many roads, reckless 
driving by commuters (tricycle, motor cycle and commercial 
drivers) encroaching on the paths of people exercising, built‑up 
neighbourhoods, prolonged time spent sitting and watching 
television and total dependence on others  (domestic helps) 
to do chores should be discouraged through legislation and 
advocacy. Aerobic exercises interjected between discussions 
at meetings will keep older persons active.

CONCLUSION
This review has highlighted the important NCDs affecting 
older persons in SSA. MCI is the most common, and up to half 
of the individuals who recover from stroke could develop VCI. 
AD is the most common type of major NCD. The increasing 
prevalence of dementia is a source of concern, and attempts 
at stemming the tide should focus on treatable risk factors 
and improved brain stimulation. Preventive strategies aimed 
at reducing the burden of cognitive disorders deserve priority 
in SSA.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES
1.	 Alzheimer Disease International. Dementia in sub‑Saharan Africa. 

Challenges and Opportunities. ADI. Ch. 2.  London; 2017.
2.	 World Health Organization. Dementia: A  Public Health Priority. 

Geneva: World Health Organisation; 2012.
3.	 Beaglehole  R, Bonita  R, Kjellstrom  T. Basic Epidemiology. Geneva: 

World Health Organization; 1993.
4.	 Cambridge Advanced Learner’s Dictionary. Cambridge UK: Cambridge 

University Press; 2003.
5.	 Budson  AE, Price  BH. Memory dysfunction. N  Engl J Med 

2005;352:692‑9.
6.	 Harvey PD. Domains of cognition and their assessment. Dialogues Clin 

Neurosci 2019;21:227‑37.
7.	 Jellinger KA. Cell death mechanisms in neurodegeneration. J Cell Mol 

Med 2001;5:1‑7.
8.	 Rama  AK, Zhu  X, Shimohama  S, Perry  G, Smith  MA. Tipping the 

apoptotic balance in Alzheimer’s disease: The abortosis concept. Cell 
Biochem Biophys 2003;39:249‑55.

9.	 Agrawal  M, Biswas  A. Molecular diagnostics of neurodegenerative 
disorders. Front Mol Biosci 2015;2:54.

10.	 Langhorne P, O’Donnell MJ, Chin SL, Zhang H, Xavier D, Avezum A, 
et al. INTERSTROKE collaborators. Practice patterns and outcomes after 
stroke across countries at different economic levels (INTERSTROKE): 
An international observational study. Lancet 2018;391:2019‑27.

11.	 Kelly DM, Rothwell PM. Blood pressure and the brain: The neurology 
of hypertension. Pract Neurol 2020;20:100‑8.

12.	 Brainin  M, Tuomilehto  J, Heiss  WD, Bornstein  NM, Bath  PM, 
Teuschl  Y, et  al. Post Stroke Cognition Study Group. Post‑stroke 
cognitive decline: An update and perspectives for clinical research. Eur 
J Neurol 2015;22:229‑38. e13‑6.

13.	 Barbagallo M, Dominguez LJ. Type 2 diabetes mellitus and Alzheimer’s 
disease. World J Diabetes 2014;5:889‑93.

14.	 Partin KM. AMPA receptor potentiators: From drug design to cognitive 
enhancement. Curr Opin Pharmacol 2015;20:46‑53.

15.	 Tremlett H, Bauer KC, Appel‑Cresswell S, Finlay BB, Waubant E. The 
gut microbiome in human neurological disease: A review. Ann Neurol 
2017;81:369‑82.

16.	 American Psychiatric Association. Diagnostic and Statistical Manual 
of Mental Disorders. 5th ed. Washington, DC: American Psychiatric 
Association; 2013.

17.	 Petersen  RC, Doody  R, Kurz  A, Mohs  RC, Morris  JC, Rabins  PV, 
et  al. Current concepts in mild cognitive impairment. Arch Neurol 
2001;58:1985‑92.

18.	 Mavrodaris A, Powell  J, Thorogood  M. Prevalences of dementia and 
cognitive impairment among older people in sub‑Saharan Africa: 
A systematic review. Bull World Health Organ 2013;91:773‑83.

19.	 Guerchet  M, Houinato  D, Paraiso  MN, von Ahsen  N, Nubukpo  P, 
Otto  M, et  al. Cognitive impairment and dementia in elderly people 
living in rural Benin, West Africa. Dement Geriatr Cogn Disord 
2009;27:34‑41.

20.	 Clausen  TD, Mortensen  EL, Schmidt  L, Mathiesen  ER, Hansen  T, 
Jensen DM, et al. Cognitive function in adult offspring of women with 
Type 1 diabetes. Diabet Med 2011;28:838‑44.

21.	 Mbelesso  P, Tabo  A, Guerchet  M, Mouanga  AM, Bandzouzi  B, 
Houinato D, et  al. Epidemiology of dementia in elderly living in the 
3rd borough of Bangui (Central African Republic). Bull Soc Pathol Exot 
2012;105:388‑95.

22.	 Coumé M, Touré K, Thiam MH, Zunzunegui MV, Bacher Y, Diop TM, 
et al. Estimate of the prevalence of cognitive impairment in an elderly 
population of the health center of Senegalese national retirement 
institution. Geriatr Psychol Neuropsychiatr Vieil 2012;10:39‑46.

23.	 Paddick SM, Kisoli A, Samuel M, Higginson J, Gray WK, Dotchin CL, 
et  al. Mild cognitive impairment in rural Tanzania: Prevalence, 
profile, and outcomes at 4‑year follow‑up. Am J Geriatr Psychiatry 
2015;23:950‑9.

24.	 Ogunniyi A, Adebiyi AO, Adediran AB, Olakehinde OO, Siwoku AA. 
Prevalence estimates of major neurocognitive disorders in a rural 
Nigerian community. Brain Behav 2016;6:e00481.

25.	 Desormais  I, Aboyans  V, Guerchet  M, Ndamba‑Bandzouzi  B, 
Mbelesso  P, Mohty  D, et  al. Ankle‑brachial index: An ubiquitous 
marker of cognitive impairment‑The EPIDEMCA Study. Angiology 
2018;69:497‑506.

26.	 Vancamfort D, Stubbs B, Firth J, Smith L, Swinnen N, Koyanagi A. 
Associations between handgrip strength and mild cognitive impairment 
in middle‑aged and older adults in six low‑ and middle‑income countries. 
Int J Geriatr Psychiatry 2019;34:609‑16.

27.	 Koyanagi A, Veronese N, Stubbs B, Vancampfort D, Stickley A, Oh H, 
et  al. Food insecurity is associated with mild cognitive impairment 
among middle‑aged and older adults in South Africa: Findings from a 
nationally representative survey. Nutrients 2019;11. pii: E749.

28.	 Tianyi FL, Agbor VN, Njamnshi AK, Atashili J. Factors associated with 
the prevalence of cognitive impairment in a rural elderly Cameroonian 
population: A community‑based study in Sub‑Saharan Africa. Dement 
Geriatr Cogn Disord 2019;47:104‑13.

29.	 Petersen  RC, Caracciolo  B, Brayne  C, Gauthier  S, Jelic  V, 
Fratiglioni  L. Mild cognitive impairment: A  concept in 

[Downloaded free from http://www.chs-journal.com on Wednesday, October 25, 2023, IP: 102.88.36.86]



Ogunniyi: Neurocognitive disorders in sub-Saharan Africa

Nigerian Journal of Health Sciences  ¦  Volume 20  ¦  Issue 1  ¦  January-June 2020 9

evolution. J Intern Med 2014;275:214‑28.
30.	 Salthouse  TA. When does age‑related cognitive decline begin? 

Neurobiol Aging 2009;30:507‑14.
31.	 Heward J, Stone L, Paddick SM, Mkenda S, Gray WK, Dotchin CL, et al. 

A longitudinal study of cognitive decline in rural Tanzania: Rates and 
potentially modifiable risk factors. Int Psychogeriatr 2018;30:1333‑43.

32.	 Pilleron  S, Jésus P, Desport  JC, Mbelesso  P, Ndamba‑Bandzouzi  B, 
Clément JP, et al. Association between mild cognitive impairment and 
dementia and undernutrition among elderly people in Central Africa: 
Some results from the EPIDEMCA  (Epidemiology of Dementia in 
Central Africa) programme. Br J Nutr 2015;114:306‑15.

33.	 Kobayashi  LC, Berkman  LF, Wagner  RG, Kahn  K, Tollman  S, 
Subramanian  SV. Education modifies the relationship between height 
and cognitive function in a cross‑sectional population‑based study of 
older adults in Rural South Africa. Eur J Epidemiol 2019;34:131‑9.

34.	 Imarhiagbe  F, Ogunrin  O, Ogunniyi  A. Cognitive performance of 
hypertensive elderly Nigerians: A case control study. Afr J Med Med Sci 
2005;34:269‑73.

35.	 Adebiyi AO, Ogunniyi A, Adediran BA, Olakehinde OO, Siwoku AA. 
Cognitive impairment among the aging population in a community in 
Southwest Nigeria. Health Educ Behav 2016;43 1 Suppl: 93S‑9S.

36.	 Yaria  JO, Makanjuola AI, Adediran A, Olakehinde  OO, Adebiyi AO, 
Ogunniyi  A. Neurocognitive impairment in a Nigerian community: 
Pattern of cognitive dysfunction and risk factors. Afr J Med Med Sci 
2016;45:393‑401.

37.	 Mworozi  K, Ameda  F, Byanyima  RK, Nakasujja  N. Carotid artery 
plaque detected on ultrasound is associated with impaired cognitive 
state in the elderly: A population‑based study in Wakiso district, Uganda. 
J Clin Neurosci 2019;68:194‑200.

38.	 Kojima  G, Liljas  AE, Iliffe  S. Frailty syndrome: Implications and 
challenges for health care policy. Risk Manag Healthc Policy 
2019;12:23‑30.

39.	 Ojagbemi A, D’Este C, Verdes E, Chatterji S, Gureje O. Gait speed and 
cognitive decline over 2 years in the Ibadan study of aging. Gait Posture 
2015;41:736‑40.

40.	 Taljaard DS, Olaithe M, Brennan‑Jones CG, Eikelboom RH, Bucks RS. 
The relationship between hearing impairment and cognitive function: 
A meta‑analysis in adults. Clin Otolaryngol 2016;41:718‑29.

41.	 Ojagbemi  A, Akinyemi  R, Baiyewu  O. Cognitive dysfunction and 
functional limitations are associated with major depression in stroke 
survivors attending rehabilitation in Nigeria. NeuroRehabilitation 
2014;34:455‑61.

42.	 Akinyemi RO, Owolabi MO< Ihara M, Damasceno A, Ogunniyi A, 
Dotchin C, et al. Stroke, cerebrovascular diseases and vascular cognitive 
impairment in Africa. Brain Res Bull 2019;145:97‑108.

43.	 Akinyemi RO, Allan L, Owolabi MO, Akinyemi JO, Ogbole G, Ajani A, 
et  al. Profile and determinants of vascular cognitive impairment in 
African stroke survivors: The CogFAST Nigeria Study. J  Neurol Sci 
2014;346:241‑9.

44.	 Sarfo  FS, Akassi  J, Adamu  S, Obese  V, Ovbiagele  B. Burden and 
predictors of poststroke cognitive impairment in a sample of Ghanaian 
stroke survivors. J Stroke Cerebrovasc Dis 2017;26:2553‑62.

45.	 Akinyemi  RO, Firbank  M, Ogbole  GI, Allan  LM, Owolabi  MO, 
Akinyemi  JO, et  al. Medial temporal lobe atrophy, white matter 
hyperintensities and cognitive impairment among Nigerian African 
stroke survivors. BMC Res Notes 2015;8:625.

46.	 Akpalu A, Calys‑Tagoe BN, Kwei‑Nsoro RN. The effect of cognitive 
impairment on the health‑related quality of life among stroke survivors 
at a major referral hospital in Ghana. West Afr J Med 2018;35:199‑203.

47.	 Brito‑Aguilar R. Dementia around the world and the Latin America and 
Mexican scenarios. J Alzheimers Dis 2019;71:1‑5.

48.	 Adebiyi AO, Fagbola  MA, Olakehinde  O, Ogunniyi A. Enacted and 
implied stigma for dementia in a community in South‑west Nigeria. 
Psychogeriatrics 2016;16:268‑73.

49.	 Hendrie  HC, Osuntokun  BO, Hall  KS, Ogunniyi  AO, Hui  SL, 
Unverzagt FW, et al. Prevalence of Alzheimer’s disease and dementia 
in two communities: Nigerian Africans and African Americans. Am J 
Psychiatry 1995;152:1485‑92.

50.	 Ochayi  B, Thacher TD. Risk factors for dementia in central Nigeria. 
Aging Ment Health 2006;10:616‑20.

51.	 Gureje  O, Ogunniyi  A, Kola  L. The profile and impact of probable 
dementia in a sub‑Saharan Africa community: Results from the Ibadan 
Study of Aging. J Psychosom Res 2006;61:333.

52.	 Yusuf AJ, Baiyewu O, Sheikh TL, Shehu AU. Prevalence of dementia 
and dementia subtypes among community‑dwelling elderly people in 
Northern Nigeria. Int Psychogeriatr 2011;23:379‑86.

53.	 Olayinka OO, Mbuyi NN. Epidemiology of dementia among the elderly 
in sub‑Saharan Africa. Int J Alzheimers Dis 2014;2014:195750.

54.	 George‑Carey R, Adeloye D, Chan KY, Paul A, Kolčić I, Campbell H, 
et al. An estimate of the prevalence of dementia in Africa: A systematic 
analysis. J Glob Health 2012;2:20401.

55.	 de Jager  CA, Msemburi  W, Pepper  K, Combrinck  MI. Dementia 
prevalence in a rural region of South Africa: A  cross‑sectional 
community study. J Alzheimers Dis 2017;60:1087‑96.

56.	 Ferri  CP, Prince  M, Brayne  C, Brodaty  H, Fratiglioni  L, Ganguli  M, 
et al. Global prevalence of dementia: A Delphi consensus study. Lancet 
2005;366:2112‑7.

57.	 Kalaria RN, Maestre GE, Arizaga R, Friedland RP, Galasko D, Hall K, 
et  al. Alzheimer’s disease and vascular dementia in developing 
countries: Prevalence, management, and risk factors. Lancet Neurol 
2008;7:812‑26.

58.	 Ogunniyi A, Baiyewu  O, Gureje  O, Hall  KS, Unverzagt  F, Siu  SH, 
et  al. Epidemiology of dementia in Nigeria: Results from the 
Indianapolis‑Ibadan study. Eur J Neurol 2000;7:485‑90.

59.	 Ogunniyi A, Lane KA, Baiyewu O, Gao S, Gureje O, Unverzagt FW, 
et  al. Hypertension and incident dementia in community‑dwelling 
elderly Yoruba Nigerians. Acta Neurol Scand 2011;124:396‑402.

60.	 Yusuf AJ, Baiyewu O, Bakari AG, Garko SB, Jibril ME, Suleiman AM, 
et  al. Low education and lack of spousal relationship are associated 
with dementia in older adults with diabetes mellitus in Nigeria. 
Psychogeriatrics 2018;18:216‑23.

61.	 Baiyewu O, Unverzagt FW, Ogunniyi A, Hall KS, Gureje O, Gao S, et al. 
Cognitive impairment in community‑dwelling older Nigerians: Clinical 
correlates and stability of diagnosis. Eur J Neurol 2002;9:573‑80.

62.	 Hendrie HC, Murrell J, Baiyewu O, Lane KA, Purnell C, Ogunniyi A, 
et al. APOE ε4 and the risk for Alzheimer disease and cognitive decline 
in African Americans and Yoruba.Int Psychogeriatr. 2014;26:977-85. 
doi: 10.1017/S1041610214000167.

63.	 Livingston  G, Sommerlad  A, Orgeta  V, Costafreda  SG, Huntley  J, 
Ames  D, et  al. Dementia prevention, intervention, and care. Lancet 
2017;390:2673‑734.

64.	 GBD 2016 Dementia Collaborators. Global, regional, and national 
burden of Alzheimer’s disease and other dementias, 1990‑2016: 
A  systematic analysis for the Global Burden of Disease Study 2016. 
Lancet Neurol 2019;18:88‑106.

65.	 Tanaka T, Talegawkar SA, Jin Y, Colpo M, Ferrucci L, Bandinelli S. 
Adherence to a Mediterranean diet protects from cognitive decline in the 
invecchiare in Chianti Study of Aging. Nutrients 2018;10:2007.

66.	 Olakehinde  O, Adebiyi  A, Siwoku  A, Mkenda  S, Paddick  SM, 
Gray  WK, et  al. Managing dementia in rural Nigeria: Feasibility of 
cognitive stimulation therapy and exploration of clinical improvements. 
Aging Ment Health 2019;23:1377‑81.

67.	 Carvalho  A, Rea  IM, Parimon  T, Cusack  BJ. Physical activity and 
cognitive function in individuals over  60  years of age: A  systematic 
review. Clin Intervent Aging 2014;9:661-82. doi: 10.2147/CIA.S55520.

[Downloaded free from http://www.chs-journal.com on Wednesday, October 25, 2023, IP: 102.88.36.86]


