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Mild cognitive impairment history and current
procedures in low- and middle-income countries
a brief review

Larissa Hartle'2®, Helenice Charchat-Fichman'

ABSTRACT. Mild cognitive impairment (MCI) is a widely studied concept that has changed over time. Epidemiology, diagnosis,
costs, prognostics, screening procedures, and categorization have been extensively discussed. However, unified guidelines are
still not available, especially considering differences between low- and middle-income countries (LMIC) and high-income countries
(HIC). Objectives: To contextualize and identify the main areas under investigation regarding MCI diagnosis and to investigate how
much of the current knowledge is compatible with the diagnosis in an LMIC. Methods: This brief review followed the framework
outlined for a scoping review and goes through the history of MCI and its diagnosis, the differences and relevance of LMIC
research regarding the concept, and the current criteria for diagnosis. Results: Results show that the unique characteristics
of LMIC influence the development of cognitive decline and how suitable procedures suggested by HIC can be used by LMIC
to identify pathological aging processes in their early stages. Conclusion: Neuropsychological assessment of activities of daily
living performance, considering the difference between omission and commission errors, is a more accessible course of action
as a screening procedure for cognitive decline in LMIC.
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HISTORIA E PROCE_DIMENTOS ATUAIS EM PAISES DE BAIXA E MEDIA RENDA PARA 0 COMPROMETIMENTO COGNITIVO LEVE:
UMA BREVE REVISAO

RESUMO. O comprometimento cognitivo leve (CCL) € um conceito amplamente estudado que mudou ao longo do tempo.
Epidemiologia, diagndstico, custos, progndsticos, procedimentos de triagem e categorizagdo ja foram amplamente debatidos.
No entanto, diretrizes unificadas ainda ndo estdo disponiveis, especialmente considerando as diferencas entre paises de baixa
e média renda (PBMR) e paises de alta renda (PAR). Objetivos: Contextualizar e identificar as principais areas de pesquisa em
relacdo ao diagnostico do CCL e investigar quanto do atual conhecimento é compativel com o diagndstico em PBMR. Métodos:
Esta revisdo se guiou a estrutura delineada para uma scoping review, percorrendo a histéria do CCL, o diagndstico, as diferencas
e arelevancia da pesquisa de PBMR para o conceito € 0s critérios atuais para diagnostico. Resultados: Os resultados mostram
que as caracteristicas Uinicas dos PMBR influenciam o declinio cognitivo e como os procedimentos sugeridos por PAR podem
ser usados por PBMR para identificar processos de envelhecimento patoldgico em seus estagios iniciais. Conclusao: A avaliagdo
neuropsicoldgica de atividades de desempenho de vida didria, considerando a diferenca entre erros de omisséo e comisséo, é
um curso de acdo mais acessivel como um procedimento de triagem para declinio cognitivo em PMBR.

Palavras-chave: comprometimento cognitivo leve, envelhecimento, atividades cotidianas, distlrbios cognitivos.
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globally since 1950 — reaching more than 70 years old.
By 2050, the report estimates that global life expectancy
will exceed 80 years old in Europe, Latin America, and
Oceania. In Africa and Asia, it is expected to surpass 70
years old. The numbers are growing faster in developing
countries, where 80% of older adults are expected to be
living by 2050.

Different pathological conditions are related to ag-
ing. The cognitive decline caused by neurodegenerative
disorders is one of them.? Such disorders cause extensive
disability in the long term, and no or few treatments
are available. For this reason, these disorders, grouped
under the term dementia, today are a considerable
economic and public health challenge.® Worldwide, the
global costs of dementia are increasing and went from
US$ 604 billion in 2010 to US$ 818 billion in 2015.
In 2017, the mean value of care was estimated to be
US$ 321,780 per person with dementia, more than
two times the health expenses of older adults without
the condition.®

If some decades ago it was enough, regarding neuro-
degenerative disorders, to differentiate between normal
aging and dementia, today early detection is the goal to
enable early interventions.® In this context, mild cogni-
tive impairment (MCI) increases as a relevant concept.
MCl s seen as a preclinical stage of dementia.” Although
there are other prognostics,? people diagnosed with MCI
have a higher rate of dementia development than those
not diagnosed.? Of diagnosed dementia cases, 75%
are Alzheimer’s disease (AD).” Population studies that
indicate the prevalence of MCI in the population vary
significantly in their results due to different diagnostic
criteria, differences between prospective and retrospec-
tive analyses, and according to which MCI subtypes
are being sought.!® The estimate of older adults with
MCI ranges from 12 to 18% globally,® although some
studies reach percentages as high as 42% in particular
countries.™

There are fewer data available in low- and middle-in-
come countries (LMIC), although dementia increase is
more prominent in those places.”*? In Latin American
countries (LAC), the reported prevalence of dementia
varies between 2 and 13.7%."? Usually, there are more
MCI cases than dementia,' so a number higher than
this should be expected. In Brazil, one study reported
an incidence rate per 1000 person-years for MCI 0f 13.2,
whereas globally the same incidence is usually between
8.5 and 31.9%."® Direct and indirect costs of dementia
in Brazil are estimated to be more than US$ 16,000
per patient annually,' so any percentage becomes a
challenge not only to individuals and their families but
also to society.
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Even so, most of the current discussion about MCI
comes from the landscape in high-income countries
(HIC).*? Thus, it is imperative to (1) contextualize and
identify the main areas under investigation regarding
MCI diagnosis and (2) investigate how much of the cur-
rent knowledge is compatible with the diagnosis in an
LMIC context, which were the aims of this brief review.

METHODS

This brief review followed the framework outlined for a
scoping review proposed by Arskey and O’Malley™ with
some modifications regarding the analysis of the results.
It can be divided into two parts. First, with the object of
mapping the main areas where research about MCI is
being done, an initial literature search was conducted.
The terms (mild cognitive impairment) AND diagnosis
AND ((cognition) OR (neuropsychological assessment)
OR (functionality) OR (activities of daily living)) were
used in PubMed to retrieve data from two resources from
the last five years: MEDLINE and PubMed Central. Given
the overwhelming number of results, they were briefly
analyzed until new results were considered superfluous
to define the areas of interest useful to address the main
research question. This first search defined this review
article’s initial structure, i.e., Historic, Diagnosis, Cogni-
tion performance, and Activities of daily living sections.

After the first search, a second search with the
same keywords was conducted regarding the Scielo
database to retrieve data on LMIC. Results were ana-
lyzed in the same way, but this time regarding their fit
to the sections already defined. As advised by Arksey
and O’Malley,’ we also checked the bibliography of all
studies included and hand-searched key journals. After
identifying the relevance of each topic to address LMIC’s
context influencing diagnosis, the Cognition section was
merged with the Diagnosis section, and the Activities of
daily living section was divided into Activities of daily
living assessment, Activities of daily living performance
awareness, and Types of errors in activities of daily
living performance.

HISTORIC

The term MCI was used for the first time by Reisberg
et al. in 1982.%¢ It referred to the third stage on a scale
of seven stages regarding AD progression. At that time,
it was characterized mainly by a decline in memory ca-
pacity. The scale, named the Global Deterioration Scale,
goes from a typical aging profile to severe dementia,
where all basic activities of daily living (ADL) and verbal
and psychomotor behaviors are compromised.’® In the



same year, other authors also named mild dementia as
the third of five stages of Alzheimer’s progression.'” This
scale was called the Clinical Dementia Rating (CDR).
Morris'® described the same condition ten years later.
This scale resembles the current MCI concept but is not
identical to it."

It was Petersen who in 1999 refined the concept and
started its current use.®'® Regarding this definition,
MCI was first described as the initial stage of AD. It was
characterized predominantly by a decline in memory
more than that expected for a specific age but not yet
sufficient for the diagnosis of dementia.’ In 2004, the
diagnostic entity of MCI was expanded. It went from
being a stage of AD marked by memory decline to (1)
embrace other cognitive domains and (2) be associat-
ed with other etiologies besides AD. Some examples
are cognitive impairment related to vascular disease,
frontotemporal and Lewy body dementia, and sleep
and mood disorders.® On the basis of this new defini-
tion, MCI was divided into four subtypes: (1) amnestic
single-domain; (2) amnestic multiple-domain — when
there is memory decline concomitantly with decline in
other functions; (3) non-amnestic single-domain; and
(4) non-amnestic multiple-domain — when there is no
memory decline, but there are one or more compro-
mised functions other than memory.®

But studies using different criteria lead to distinct
classifications.?® Other categories have been proposed
mostly because there is no clear and specific guideline
to identify MCI.?* Criteria have been modified over time
and have not yet reached a consensus.? Nevertheless,
the American Academy of Neurology concluded from
an evidence-based medical review that the construct of
MCI is of great clinical utility given the higher rate of
conversion of diagnosed individuals to dementia com-
pared to undiagnosed individuals.? Besides that, the
Diagnostic and Statistical Manual of Mental Disorders
also incorporated similar concepts. The fourth version
of the “Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV)” mentioned Age-Related Cognitive
Decline in the section “Other Conditions That May Be a
Focus of Clinical Attention”. On the other hand, DSM-V
incorporated Mild Neurocognitive Disorder in the neu-
rocognitive disorders chapter, with diagnostic criteria
similar to MCI.®

DIAGNOSIS

Although there are no unified guidelines to diagnose
MCI, today neuropsychological assessment is seen as a
useful tool to detect the condition.® Different options
have similar diagnostic accuracy,? but brief options
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seem to primarily identify only the amnestic subtype,
whereas other types would need a more comprehen-
sive battery.? Studies using the Mini-Mental State
Examination (MMSE) as a gold standard show MoCA
as the best tool to screen for MCL,?* although there are
recommendations not to use MMSE as a measure for
comparison.” In Argentina, MoCA was found to have
good accuracy in identifying both MCI and dementia,
but it is influenced by educational level.?® In fact, more
comprehensive analyses show MoCA as more suitable
for screening for dementia than for MCI.?? In Brazil,
one study also found that MoCA is the most recom-
mended tool to screen for dementia, but it is not so
accurate when screening for cognitive decline before a
dementia diagnosis or for low educational levels.?

In these scenarios, characterized by a population
with a more diverse culture and education background,
other options seem to have advantages but are better for
detecting dementia than MCI.?>*° Analyses comparing
medical diagnosis to the assessment of processing speed
measures reached similar results.?! Therefore, there is
still room for discussion on how to detect MCI, espe-
cially considering its heterogeneity and considering the
different contexts seen in LMIC and HIC.

For example, another way of diagnosing MCI in
HIC is the use of biomarkers. HIC have been using
biomarkers in research and clinical settings, but the
approach seems to be restricted to those countries and
some upper-middle-income countries.'? Biomarkers are
measurable biological indicators of a physical condition.”
Examples are analysis of tau and phospo-tau protein,
cerebrospinal fluid, beta-amyloid, fibrillar AB burden,
and brain imaging.®?' Current studies indicate that
tau protein levels and beta-amyloid in the brain can
be handy not only to detect MCI, but also to define its
etiology.® Biomarkers can also help determine the like-
lihood of progression from MCI to AD® and even detect
cognitive alterations before MCI occurs.?! Although
this would make a preclinical diagnosis possible, the
biomarkers’ clinical utility and benefits have also been
questioned.**** The method is accurate and valued in
research settings, but the cost is high,?* and most LMIC
do not have access to the equipment needed.*?

Due to all these disadvantages and difficulties, neu-
ropsychological assessment is still a more reasonable
approach to detect MCI, especially in LMIC.” Consid-
ering the original criteria proposed by Petersen,® the
diagnosis is made on the basis of a cognitive decline
complaint verified by clinical analyses, such as neuropsy-
chological assessment. It must be determined whether
there are one or more cognition areas affected, and the
neuropsychological assessment is extremely useful to
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do s0.*? According to the original criteria, ADL should
also be analyzed. They should be preserved in MCI to
make a differential diagnosis between this condition
and dementia.

Although these conventional criteria exist, there is
no unified approach to MCI diagnosis,® and different
cutoff points are used to define when a cognitive domain
is impaired.® Besides that, these criteria cover a broad
spectrum of heterogeneous profiles and can present
themselves as the initial stage of different dementias
and affect other cognitive domains. Individuals with
amnestic MCI single domain, for example, have an
increased risk for developing AD. On the other hand,
attention, concentration, and visuospatial deficits may
indicate Lewy body dementia. Behavioral changes,
inappropriate behavior, and executive problems can
indicate a dysexecutive MCI and possible frontotem-
poral dementia.® There is, however, also a possibility of
staying stable or improving after an MCI diagnosis.**
Moreover, data from autopsy and imaging studies reveal
that mixed pathologies are common.®

Moreover, there are still other factors that can affect
MCI categorization, and education is one of them.*
This is crucial when thinking about how MCI and de-
mentia affect LMIC, where access to education is not
the same as in HIC. A Brazilian study found a 12.7%
higher rate of MCI among illiterates. An analysis of
Brazilian older adults without dementia showed that
education was the best predictor of MMSE total score.®
This means years of education impact neuropsycho-
logical assessment results and, therefore, detection of
cognitive decline. The results of other studies show that
educational levels influence performance in the majority
of analyzed tests regarding different cognitive domains®
and are also linked to functional disability and frailty.*”
Some tests are not even designed to evaluate this pop-
ulation.®® The executive functioning performance also
seems to be linked to educational level, as a community
sample of Rio de Janeiro showed.*

One possible explanation is the influence of educa-
tional level in the formation of cognitive reserve. Cog-
nitive reserve, formed by exposure to educational level
and complex activities throughout life, would help resist
neural damage.*’ Because the educational level is usually
higher in HIC, people would be more protected from
cognitive decline than people of the same age in LMIC.
In fact, findings show that successful aging predictors
may be different between developing countries, such
as Brazil, and HIC. In the former, socioeconomic status
and social network structure may prevail over biological
determinants,*! although a sixteen-year follow-up study
showed that age and sex were the best predictors.*?
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Therefore, besides not being able to use the same
methods in research and clinical settings as HIC, such
as the use of biomarkers, LMIC older adults may also be
exposed to unique adverse conditions during life, lead-
ing to different patterns in aging. An epidemiological
study in Sdo Paulo, Brazil and Buenos Aires, Argentina
found higher rates of dementia in slums compared to
developed countries.” With all the difficulties presented
in the screening for MCI, especially in LMIC, there is still
one consensus: it is essential to diagnose pathological
aging in its early stages when treatments work best.*?
To do so, as seen, there is a need for screening tools
in primary care that are fast and easy to administer
and have high sensitivity and specificity for different
backgrounds.? It is still necessary to investigate the
topic and search for ways to screen for MCl as a routine
procedure during aging, especially in LMIC.

Ideally, this screening would be able to detect MCI
in all its heterogeneity. While the cognitive criteria can
be differently affected throughout all MCI types, the
other MCI diagnosis criterion, functionality, might be
more evenly affected. There is actually some controversy
if ADL are intact or already impaired at the beginning
of cognitive decline. A meta-analysis suggested the
possibility of a continuum in the development of func-
tional impairment, which would already begin to occur
at MCIL.*

But besides the discussion about whether there are
already functional impairments in MCI, it is also im-
portant to address if individuals are aware of eventual
impairments. If not, this would not be a complaint,
so it could not be screened by self-report scales or be
a variable for intervention planning. One example of
functional deficit detection utility is an estimation that
predicted a 10% reduction in life cost of individuals
with dementia with an early intervention addressing
functionality difficulties during one year.® Assessing
functionality when screening for MCI can thus be not
only part of the diagnosis but also part of early inter-
vention planning. Suppose these two variables can
help to detect cognitive deficits at their early stages.
In that case, their assessment will be a method that
is fast, cheap, and amenable to a large-scale applica-
tion — something even more critical in LMIC. After
that, more complex and expensive examinations could
be requested to differentiate between etiologies and
indicate further treatments.

ACTIVITIES OF DAILY LIVING

Besides having cognitive criteria, the original concept
of MCI also required preserved functionality or ADL.°



ADL refer to tasks that are performed daily to maintain
an independent life and a preserved functional capacity.
It is usually divided into basic, instrumental, and ad-
vanced activities.**% Advanced ADL (aADL) are related
to the most complex activities, such as maintaining
hobbies or social life. Instrumental ADL (iADL) also
have some complexity, for example, preparing meals
and dealing with money, but refer to more day-to-day
functional activities. Finally, basic ADL (bADL) have to
do with self-care activities, such as bathing or eating.
Impairment at any level can cause disability, and with-
out the development of compensatory strategies to
offset these difficulties, it can lead to dependence and
decrease in the quality of life of people with dementia
and their caregivers.?’

At first, having deficits in ADL was the distinguish-
ing criterion between MCI and dementia.® But later
evidence suggested that subtle changes already begin
to occur in MCI, especially regarding complex activi-
ties.***>4850 Another study® proposed the inclusion of
“preserved basic activities of daily living (ADL)/some
minimal impairment in complex instrumental function”
in the diagnostic process.

Since then, the literature questioning the presence
or not of difficulties in everyday abilities in MCI groups
has grown.>?** Today, there are still no unified guidelines
to diagnose MCI.2 However, it is known that there is a
progressive loss of functional capacity in the course of
dementia.*>*>% But previous studies provide conflicting
results about the extent to which functional capacity is
affected at each moment of the condition.>**”° When
cognitive decline reaches the threshold for the diagno-
sis of dementia, functionality is undoubtfully already
compromised.>

ACTIVITIES OF DAILY LIVING ASSESSMENT

There are many ways to measure functionality, and
usually an instrument is focused on one level. Although
scales are the most used tool, there are also perfor-
mance-based tests and even in-home monitoring sen-
sor technologies.®’ Concerning scales, there are many
options available to measure the different levels. Some
examples widely used are the Lawton Instrumental
Activities of Daily Living Scale developed by Lawton
and Brody® and the Pfeffer’s Functional Activities
Questionnaire®? to measure iADL, the Katz Activities
of Daily Living® to measure bADL, and the Advanced
Activities of Daily Living scale® to measure aADL. Using
report scales is the most convenient and practical way to
measure ADL, and evidence shows that they are usually
correlated with cognitive scores.®
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But there are also downsides to this type of assess-
ment. There is evidence indicating that informant- and
self-report often differ substantially within dementia
samples.®®5667 Self-report also does not always cor-
respond to objective measures of cognitive function-
ing,%%° and there is considerable variability in the
degree to which individuals with dementia and their
caregivers differ regarding their report.5*”

One potential issue leading to the heterogeneity
of results may be that individuals with dementia do
not fully acknowledge the extent to which they have
functional impairments. This lack of awareness about
the diagnosis and its consequences, also termed anosog-
nosia,” is common in dementia.” Although findings are
mixed, it has been shown that people with MCI may also
have limited awareness about their abilities.” This could
suggest that informant-based measures may be a better
option when assessing functional abilities, but studies
show that informants can underestimate abilities due
to stress and caregiver burden.”

In this context, performance-based measures can
provide more objective data than report scales.”” The as-
sessment by performance-based measures requires
various ADL activities to be performed in front of the
examiner.” However, direct measurements permit
observation of only a small excerpt of real-world per-
formance and are time-consuming.” When compared to
real-life monitoring, performance-based measures show
different results.®° Other downsides that can influence
individual performance are the novelty of the environ-
ment and even the evaluator’s presence.®

Examples of performance-based tools used to assess
functional capacity in older adults are the UCSD Perfor-
mance-based Skills Assessment (UPSA), whose results
correlate with cognitive measures and evaluates five
domains (comprehension and planning, finance, com-
munication, transportation, and household chores),”
and the Revised Observed Test of Daily Living, which
evaluates medication management, using the telephone
and managing finances, but does not show a correlation
with cognitive performance.® All types of assessment
have downsides and benefits, and the evaluator must
be aware of them to choose the best option for a given
objective and interpret the results correctly, whereas for
diagnosis purposes or intervention planning.

ACTIVITIES OF DAILY LIVING PERFORMANCE
AWARENESS

One issue regarding measures that are not objective
is that lack of awareness may produce an inaccurate
result. Is it well known that individuals with dementia
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are usually not fully aware of their functional disabil-
ities.>® Because of that, objective measures would be
more recommended for this kind of patient. Never-
theless, ADL performance is assuredly compromised
in dementia,” so detecting functional impairment
may be less of a challenge in this condition. When in-
vestigating MCI or another initial cognitive decline, it
becomes more critical that the assessment is precise
and detects subtle changes.””

Generally, studies investigating the topic use the
comparison between self-report and informant-report,
or self-report and performance-based measures, to
determine if individuals with MCI are aware of their
deficits.>66>74798 Both comparisons have advantages
and disadvantages. While performance-based measures
are more objective, they are not perfect when estimating
real-life performance.®® On the other hand, compari-
sons to informant-report scales might be influenced
by caregiver burden.” Still, studies show its results are
correlated with a patient’s cognitive function and are
more accurate than self-reports.®® Findings are mixed
and therefore need further investigation. This variation
may be partially explained by some confounding vari-
ables, such as depression® and cognitive level within
MCI samples.®

TYPES OF ERRORS IN ACTIVITIES OF DAILY
LIVING PERFORMANCE

Some definitions can help deepen the topic. In general,
evidence suggests that executive functioning is the best
predictor of functional capacity.*>*® Still, there is also
evidence that deterioration in the ability to perform
everyday tasks could be related to a general cognitive im-
pairment.®! To understand this difference, it is useful to
differentiate between commission errors (performing a
step incorrectly during a task) and omission errors (not
performing an action at all). Evidence shows that only
the latter error is related to a deficit in general cognitive
resources.® Besides general impairment, other studies
found that omission errors also seem to be linked to
memory impairment.*®** Therefore, commission and
omission errors would be different components of
ADL impairment and could be uncorrelated since they
depend on other cognitive domains.®

Regarding completing tasks, omission errors — not
performing a step — might decrease the time spent on
a task but might also prevent it from being completed
correctly. Instead, commission errors can increase the
time spent in an activity because a step is, for example,
performed more than once or less properly because of
executive function deficits.®! Therefore, the task can be
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completed, but in more time, because some types of
errors generate longer responses, either because of a
longer reaction time in the step of decision-making®
or because the individual needs more time to do the
same task.%® If the time spent to complete an action is
part of ADL performance decline, the awareness of this
decline may also be related to cognitive performance.
Looking at the literature concerning awareness of
deficits, one study found that anosognosia is linked to
memory impairment due to a lack of updating personal
information.®® The results of another study showed that
individuals with lower global cognitive performance
overestimated their functional performance.”™
Considering the latter cognitive correlates of un-
awareness and that only omission errors are related to
global cognitive decline and memory impairment,**45!
only those would be linked to overestimating perfor-
mance. Commission errors, linked to executive deficits,
would still be perceived and reported by individuals
during assessments because this type of cognitive im-
pairment does not seem to be related to anosognosia.®%5

STATE OF THE ART AND PROPOSAL

Diagnosis of MCI originally asked for: (1) cognitive
complaint, (2) impaired cognition, and (3) preserved ac-
tivities of daily living.?? As already discussed throughout
this work, the last criterion has been questioned after
evidence that there would already be some ADL impair-
ment in people with MCI was brought to light. This con-
cept might rely on different types of errors committed
in the performance of ADL. There are commission
errors (performing a step incorrectly — putting sugar
twice in a recipe or baking it longer) that are related to
executive functioning and hinder but do not prevent
the execution of a task.?* And there are omission errors
(not performing a step — not using sugar or baking at
all), related to a deficit in general cognitive resources or
memory and inability to complete the task.*® Also, stud-
ies investigating cognitive correlates of anosognosia or,
even more specifically, ADL deficit awareness, show that
the conditions are usually related to general cognitive
decline’™ or memory impairment.®

If omission errors are more related to general cog-
nitive impairment or memory deficits,***#! and if the
same type of impairment is usually related to unaware-
ness, it is therefore understandable that the error might
not be perceived and, thus, reported. Alternatively,
a commission error, where a step is performed with
some difficulty and is linked to executive deficits rather
than global deficits, might occur at the beginning of
functional capacity decline, where global cognition is



still preserved. These executive deficits do not seem to
prevent perception by people involved.?%5

Further investigations are needed, but the evidence
presented suggests that assessing functionality with
attention to commission errors could be part of routine
clinical screening tests for cognitive decline. It would be
much more viable than recommended expensive alter-
natives that are not suitable for all health care systems.™
In other words, even if recent research has shown the
possibility of using biomarkers and neuroimaging to
detect neurodegenerative conditions in their prodromal
or advanced stages,®® those options are not viable as a
screening procedure, especially in LMIC. In the latter,
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neuropsychological assessment is a more accessible
course of action,'? even in the initial stages.?! Activities
of daily living scales are already used in clinical contexts,
but a closer look at errors and their awareness could
suggest the onset of a pathological process in the very
beginning and be a useful approach to MCI screening.
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