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Abstract Background Memory complaints are frequent in older adults and are associated with
higher risk of cognitive decline.
Objective To investigate the functional outcome of individuals with memory com-
plaints followed up at primary care centers.
Methods Data were collected between 2016 e 2020 in primary health care centers in
Brazil. Patients underwent the Brief Cognitive Screening Battery, and the Functional
Activities Questionnaire.
Results The initial sample (2016) comprised 91 individuals classified into those with
subjective cognitive decline (SCD, n¼15), mild cognitive impairment (MCI, n¼45), or
dementia (n¼31). During follow-up, 8 individuals (8.8% of the initial sample) died and
26 (28.5% of the initial sample) were not found. Fifty-seven participants underwent
clinical reassessment. Of 15 individuals with SCD, 7 were not found (46.7%), 4 (26.7%)
progressed to MCI, and 4 (26.7%) remained stable. Of 45 individuals with MCI, 11 were
not found (24.4%), 2 (4.4%) died, 6 (13.4%) progressed to dementia, 12 (26.7%)
regressed to SCD, and 14 (31.1%) remained stable. Of 31 individuals with dementia, 8
were not found (25.8%), 6 (19.4%) died, 2 (6.5%) regressed to SCD, 7 (22.6%) regressed
to MCI, and 8 remained stable (25.8%). Clinical improvement was due to the treatment

THIEME

Original Article 1

https://orcid.org/0000-0003-3726-8353
https://orcid.org/0000-0002-4786-6990
https://orcid.org/0000-0002-4956-7214
https://orcid.org/0000-0002-8694-981X
https://orcid.org/0000-0002-1215-0423
https://orcid.org/0000-0002-3362-7665
https://orcid.org/0000-0002-7581-9075
https://orcid.org/0000-0003-2455-3753
https://orcid.org/0000-0001-7520-3476
https://orcid.org/0000-0002-6513-1891
https://orcid.org/0000-0001-5027-9722
mailto:leocruzsouza@ufmg.br)
https://doi.org/10.1055/s-0044-1787138
https://doi.org/10.1055/s-0044-1787138


INTRODUCTION

Cognitive decline is common in older adults and follows a
syndromic continuum, ranging from the individual’s subjec-
tive perception of change in a cognitive domain (memory,
language, visuospatial expression, among others) to themost
advanced stages of dementia.1 This continuum comprises the
concept of subjective cognitive decline (SCD) and mild
cognitive impairment (MCI).

Subjective cognitive decline is a cause of memory com-
plaints and is defined as a self-perception of progressive
cognitive decline, in comparison with the individual’s pre-
ceding status, associated with normal performance on stan-
dardized neuropsychological tests.2 Epidemiological studies
indicate that SCD may represent a predementia stage of
Alzheimer disease (AD),3,4 with an increased risk of conver-

sion toMCI and dementia, thus being considered a risk factor
for objective cognitive disorders.5 A meta-analysis has sug-
gested that the annual progression rates of SCD to MCI and
dementia are 7% and 2%, respectively.4 A recent meta-analy-
sis6 found that the mean prevalence of SCD in community-
based studies was 46% and confirmed that patients with SCD
have an increased risk of developing MCI and dementia. The
higher the level of education, income, and leisure activities,
the lower the risk of conversion.7 Interestingly, in this same
series, 9.6% of SCD cases had functional decline but did not
meet criteria neither for MCI nor for dementia.7 Taken
together, these data show that older adults with normal
cognition or with SCD are at increased risk of subsequent
development for MCI or dementia.8

Individuals with MCI present cognitive complaints asso-
ciated with abnormal neuropsychological exams and

of reversible causes, such as B12 hypovitaminosis andmood disorders. Older age, lower
Mini-Mental State Examination, and higher scores of memory complaint, but not the
use of benzodiazepines and of proton pump inhibitors, were predictors of functional
status.
Conclusion Despite their limits (short sample size, missing data), these results
support the idea that adequate screening, follow-up, and treatment of reversible
causes of dementia in primary care are essential.

Resumo Antecedentes Queixas de memória são frequentes em idosos e estão associadas ao
maior risco de declínio cognitivo.
Objetivo Investigar o desfecho funcional de indivíduos com queixas de memória
acompanhados em centros atenção primária.
Métodos Os dados foram coletados entre 2016 e 2020 em centros de atenção
primária à saúde no Brasil. Os pacientes foram submetidos à Bateria Cognitiva Breve e
ao Questionário de Atividades Funcionais.
Resultados A amostra inicial (2016) foi composta por 91 indivíduos, classificados
como tendo declínio cognitivo subjetivo (DCS, n¼ 15), comprometimento cognitivo
leve (CCL, n¼45), ou demência (n¼31). Durante o seguimento, 8 indivíduos (8,8% da
amostra inicial) faleceram e 26 (28,5% da amostra inicial) não foram encontrados.
Cinquenta e sete participantes foram submetidos à reavaliação clínica. Dos 15
indivíduos com DCS, 7 não foram encontrados (46,7%), 4 (26,7%) declinaram para
CCL e 4 (26,7%) permaneceram estáveis. Dos 45 indivíduos com CCL, 11 não foram
encontrados (24,4%), 2 (4,4%) morreram, 6 (13,4%) declinaram para demência, 12
(26,7%) evoluíram para DCS e 14 (31,1%) permaneceram estáveis. Dos 31 indivíduos
com demência, 8 não foram encontrados, (25,8%), 6 (19,4%) morreram, 2 (6,5%)
evoluíram para DCS e 7 (22,6%) para CCL; e 8 permaneceram estáveis (25,8%). A
melhora clínica deveu-se ao tratamento de causas reversíveis, como hipovitaminose
B12 e transtornos de humor. A idade avançada, a baixa pontuação no Mini-Exame do
Estado Mental e os escores de queixa de memória mais altos, mas não o uso de
benzodiazepínicos e inibidores da bomba de prótons, foram preditores de declínio
funcional.
Conclusão Apesar de suas limitações (amostra pequena, dados ausentes), esses
resultados corroboram que a triagem adequada, o acompanhamento e o tratamento
de causas reversíveis de demência na atenção primária são essenciais.
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preserved independence for functional activities of daily
life.9 Mild cognitive impairment may be considered as a
prodromal stage of AD, as subjects withmemory deficits and
biological evidence of AD pathophysiology with cerebrospi-
nal fluid (CSF) biomarkers or amyloid imaging are prompt to
develop AD dementia during follow-up.10

Several other risk factors have been associated with
possible progression from MCI to dementia, such as older
age, low education, previous history of stroke, cardiovascular
risk factors (e.g., hypertension, diabetes), depression, and
Apolipoprotein E genotype, among others.8,11 The cognitive
profile of MCI is also a risk factor, as individuals with
amnestic MCI or multiple domain MCI have greater risk to
convert to dementia.12 In a Chinese study13 with 245 indi-
viduals with MCI, 29.0% converted to dementia during the
follow-up. In a recent longitudinal cohort,7 12.9% of MCI
individuals progressed to dementia after 2 years. A meta-
analysis demonstrated that the annual progression rate of
MCI individuals to dementia was estimated at 12%.4 In sum,
MCI individuals are at increased risk of progressing to
dementia over time.14

Few studies analyzed the outcome of individuals with
memory complaints followed up at primary health care
centers in low- and middle-income countries.15 Most of
the studies in the field were conducted in populations
from high-income countries, with high educational lev-
el16–18 and better control of cardiovascular risk factors,
which may influence the rate of cognitive decline and
conversion to dementia. This is a critical issue, as most of
the global population at-risk to dementia live in low- and
middle-income countries.15,19Moreover, these countries are
facing a marked increase of aged populations. It is, therefore,
essential to investigatewhich risk factors are associatedwith
cognitive and functional decline in this scenario.

In Brazil, primary health care is performed by family health
teams. Primary health care is a gateway to the public health
service, facilitating and assuring the population’s access to the
health carenetwork. Basedon theprinciples ofcomprehensive
health care, family health teams are responsible for health
promotion, risk reduction, early detection, screening of pre-
ventable diseases, and also for treatment and rehabilitation.20

From this perspective, the primary health care is the ideal
setting for detecting and preventing cognitive decline, and
thuscontributing to thedevelopmentof strategies targetingon
the prevention of dementia. This is of particular interest in
Brazil, as recent data show that the potential of dementia
prevention is higher in Brazil than in high-income coun-
tries,21,22 thus highlighting the need of strict control of risk
factors at the primary health care.

The present study aimed to investigate the
cognitive/functional outcome of a convenience sample of
older individuals with amnestic complaints in primary
health care, in a medium-sized municipality in Brazil. Indi-
viduals were followed longitudinally over four years, and we
aimed to investigate the conversion of individuals into the
following categories: SCD,MCI, and dementia.We also aimed
to investigate the potential factors associated with
cognitive/functional decline in the sample.

METHODS

Study design and ethical aspects
This is a longitudinal and observational study, conducted at
Patos de Minas, a medium-sized municipality located in the
state of Minas Gerais, southeastern Brazil. It has an estimated
population of 154,641 inhabitants and a human development
index of 0.765 (2021). This study was approved by the local
Ethics Committee (number 1.733.241) and all participants or
their legal representants signed the informed consent after
clarification, prior to the enrolment in the study.

Inclusion and exclusion criteria
All patientswere recruited at the LagoaGrandebasichealthunit,
in Patos de Minas; all of them were assessed by the same
investigator (MLP). In the first phase of this study (March–
September 2016),23 we consecutively collected clinical and
cognitive data from individuals of both sexes, aged 50 years or
older, who presented inquired or spontaneous memory com-
plaints during a general practice consultation. As a required
inclusion criterion, all participants had to have a familymember
or close contact for independent assessment of functional abili-
ties. Participants with previous established diagnosis of demen-
tia, amyotrophic lateral sclerosis, multiple sclerosis, epilepsy, or
stroke were not included. We did not include patients with
antecedents of severe psychiatric disorders (schizophrenia or
bipolar disorder). Patients who were not from the territory
assigned to the family health unit were not included.

Procedures
Participants answered a semi-structured questionnaire, de-
scribing sociodemographic and clinical information. The
following neuropsychological tests were applied: Memory
Assessment Clinics Questionnaire - MAC-Q24 (normal score:
<25); Mini-Mental State Examination – MMSE;25

Figure Memory Test from the Brief Cognitive Screening
Battery;26 Semantic Verbal Fluency (animals/minute);27

Clock Drawing Test;28 and the scale of Instrumental Activi-
ties of Daily Living – IADL.29

All participants underwent the Neuropsychiatric Inven-
tory Questionnaire (NPI-Q)30 and a clinical interview with a
general practitioner. Patients with a consistent history of
symptoms of depression and/or anxiety persisting for
6 months or more were diagnosed with depression and/or
anxiety, respectively (Diagnostic and Statistical Manual of
Mental Disorders, fourth edition - DSM-IV).

Subjects underwent standard laboratory tests and brain
computerized tomography to investigate reversible causes of
cognitive impairment, in line with current guidelines.31

In the second phase of the study (February 2019–Decem-
ber 2020), we contacted by phone all the patients from the
initial sample (n¼91) and invited them for a new clinical,
cognitive, and functional reassessment, with the above-
mentioned tools.

Sample classification
Based on clinical and neuropsychological data, participants
were clinically re-classified into threemain clinical categories:
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• SCD: MAC-Q � 25, normal scores on neuropsychological
tests and preserved functional capacity;

• MCI: MAC-Q � 25, abnormal score in the MMSE and/or in
the semantic fluency test and alteration in another neuro-
psychological test (Figure Memory Test or Clock Drawing
Test) and preserved functionality;

• Dementia: MAC-Q � 25, abnormal score in the MMSE
and/or in the semantic fluency test and deficit in another
neuropsychological test (Figure Memory Test or Clock
Drawing Test) and altered IADL (> 5).

Of note, we adopted the same classification criteria from
the first study.27 For all tests, we considered the normative
values for the Brazilian population, according to educational
level.25,27

Statistical analyses
All statistical analyses were performed using the IBM SPSS
Statistics for Windows (IBM Corp., Armonk, NY, United
States) software, version 26.0. The normality of the sample
was verifiedwith the Shapiro-Wilk test. When necessary, we
used the Mann-Whitney and Chi-square tests to compare
continuous and categorical variables between independent
groups, respectively.

We conducted a multivariate analysis with a multiple
linear regression model to investigate the potential predic-
tors of functional status, considering the second (longitudi-
nal) score on the instrumental activities of daily living (IADL)
as a dependent variable.

We computed a composite global cognition z-score,32,33

by averaging standardized scores on the MMSE (total score),
the delayed (5minutes) recall on the figure memory test
(FMT), and semanticfluency (animals). Taken that there is no
maximum score for the semantic fluency, we considered two
standard deviations above the mean as the maximum, as
described elsewhere.33

We included the following factors as independent varia-
bles on the multiple linear regression model: age, schooling,
and the baseline (2016) scores on the IADL, Global Cognition
Z-score, MAC-Q, and the NPI-Q (total score).

Finally, we also calculated the relative risk (odds ratio) of
MCI and of dementia associated with the following factors:
use of proton-pump inhibitors or benzodiazepines, and
diagnoses of arterial hypertension or diabetes.

RESULTS

The initial sample (2016) consisted of 91 individuals,23 who
were classified according to their clinical status into SCD
(n¼15, 16.5%), MCI (n¼45, 49.4%), or dementia (n¼31,
34.1%).

Here, we present the detailed results from the second
phase of the study,whichwas conducted betweenMarch and
September 2020. Participants from the previous study were
invited to undergo a new clinical assessment, that is, the
population included in 2016 was re-evaluated after a mean
follow-up of 44.5�6.8 months, using the same initial proto-

col. Of these, 26 individuals (28% of the initial sample; 7 SCD,
11MCI, and 8 dementia) were not found and, therefore, were
not reassessed. Eight individuals (2 MCI individuals and 6
with dementia) died during the follow-up (2016–2020). The
total loss in the follow-up was of 37.3% (n¼34; being 8
deaths and n¼26 loss of contact). The mortality rates for
individuals with MCI and dementia were 4.4% (1%/year) and
19% (4.8%/year), respectively. Finally, 57 participants (there-
fore comprising the final sample of the present study)
underwent new clinical and cognitive assessments.
►Figure 1 presents the flowchart of the study.

►Table 1 presents the sociodemographic data of the
sample in the follow-up. Of note, reassessed patients
(n¼57) did not differ from patients who died or were lost
during follow-up (n¼34) in terms of age (p¼0.549), school-
ing (p¼0.159), sex distribution (p¼0.054), MAC-Q
(p¼0.465), and MMSE (p¼0.77).

►Table 2 describes the comorbidities of the participants.
Descriptive data regarding the neuropsychological tests are
shown in ►Table 3.

In 2016, 15 individuals were classified as SCD, and 8 of
them were re-examined on follow-up (7 not found,
46.7%). After the reassessment of these individuals,
26.7% (n¼4) remained as SCD and 26.7% (n¼4) evolved
to MCI.

Thirty-two out 45 individuals initially (2016) classified
as MCI were assessed on the follow-up (11 not found,
24.4%; 2 died, 4.4%). Twelve (26.7%) regressed to SCD (of
these, 5 had high blood pressure, 2 had diabetes, 4 had
dyslipidemia, 5 had hypothyroidism, 4 had anxiety, and 3
had depression). These individuals were treated after the
initial clinical evaluation, in 2016, and then 31.1% (n¼14)
remained as MCI, while 13.3% (n¼6) converted to demen-
tia during the follow-up. The annual rate of conversion to
dementia was 3%.

The initial dementia group (2016) was composed of 31
individuals and 17 of them were re-examined (8 were not
found, 25.8%; 6 died, 19.4%). Two individuals (6.4%) regressed
to SCD. Both individuals presented anxiety and depression;
one of them also had decompensated hypothyroidism and
hypovitaminosis B12. Seven individuals (22.6%) regressed to
MCI. All of them had anxiety and depression; 2 of them had
hypothyroidism, and 2 had B12 hypovitaminosis. The comor-
bidities were diagnosed and treated after baseline assessment
(2016). Eight individuals with dementia (25.8%) remained
within this category. The data are shown in ►Table 4.

We conducted multiple linear regression to investigate
the potential predictors of functional status, considering the
score on the IADL (second measure) as a dependent variable.
The model was statistically significant (R2¼0.56, F (6,
50)¼10.47, p<0.0001). The following factors were retained
as predictors of functional status: age (β¼0.34, 95% confi-
dence interval [95%CI] 0.71–0.44; p<0.008), MAC-Q score
(β¼0.26, 95%CI 1.09–1.13; p¼0.018), Global Cognition Z-
score (β¼ -0.25, 95%CI -25.5 to -0.17; p¼0.047), and the
baseline score on the IADL (β¼0.26, 95%CI 0.009–0.57;
p¼0.044) (see ►Supplementary Material Table S1 for
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details - https://www.arquivosdeneuropsiquiatria.org/wp-
content/uploads/2024/03/ANP-2023.0179-Supplementary-
Material.docx).

We calculated the relative risk (odds ratio) of MCI or
dementia associated with the use of medications (proton-
pump inhibitors and benzodiazepines), and with the diag-
nosis of hypertension or diabetes. None of these factors was
associated with higher risk of MCI or dementia in our
cohort.

DISCUSSION

Cognitive complaints are common in older adults and are a
frequent cause of medical consultation at primary health
care. The functional outcome of individuals with memory
complaints is variable, as a subgroup of these individuals
converts to dementia over time, while others remain stable
or improve. The present study investigated the predictive
factors associatedwith functional decline among individuals
withmemory complaints. Of note, our samplewas composed
of individuals with less education, in contrast with previous
investigations conducted in populations with high education
level.16–18 This naturalistic longitudinal study found that
older age, low MMSE scores, and the severity of memory
complaints are strong predictors of functional status. We
also identified that reversible causes of dementia are fre-
quent, thus providing a window for treatment of patients,
and improving their cognitive status. These are relevant
results for clinical practice at primary health care, especially
in low- and middle-income countries.

In our sample, 26.7% of SCD individuals converted to MCI,
while 26.7% remained stable. There are three main groups of
SCD: reversible SCD, stable SCD, and converters.2 The small
sample size and the high number of SCD individuals not
found (46.7%) preclude a comparative analysis of risk factors
specifically associated with functional decline among SCD
individuals.

In the present study, 13.3% ofMCI individuals converted to
dementia during the follow-up, and the annual rate of
conversion to dementiawas 3%. The progression to dementia

Abbreviations: MCI, mild cognitive impairment; SCD, subjective
cognitive decline.
Figure 1 Flowchart of the study.

Table 1 Sociodemographic data of the population (n¼57)

Population (n¼57)

Sex (male/female) 11/46

Age (mean� standard deviation) 71.1�9.4

Schooling (in years; mean� standard deviation) 5.49�4.0

Family income
(in Brazilian minimum wages): n (%)

1–2 42 (3.3%)

3–5 12 (26.7%)

6–10 3 (0.0%)

> 10 0 (0.0%)

Marital status: n (%) Unmarried 5 (20.0%)

Married 29 (66.7%)

Widow 4 (13.3%)

Divorced 19 (0.0%)

Tests Score (mean� standard deviation) Frequency of altered results (%)

MAC-Q 29.6� 4.0 49 (86%)

MMSE 23.0� 4.4 26 (45.6%)

Figure test (recall 5’) 7.5�1.9 16 (28.1%)

Verbal fluency (animals) 10.8� 4.1 29 (50.9%)

Clock drawing test 3.5�1.5 22 (38.6%)

FAQ 4.9�7.3 15 (26.3%)

Abbreviations: FAQ, Functional Activity Questionnaire; MAC-Q, Memory Assessment Clinics Questionnaire; MCI, mild cognitive impairment; MMSE,
Mini-Mental State Examination.
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in people with MCI is variable, and it is estimated at 2 to 18%
per year.34–37 While most studies reported higher annual
rates of progression to dementia amongMCI individuals, our
results are similar to data from a recent north-American
community-based study, which reported that 12.9% of MCI
individuals progressed to dementia, while 29.6% remained
stable during a follow-up of 2.4 years.7

Some methodological points should be considered when
analyzing the low conversion rate to dementia in our MCI
sample. First, due to its naturalistic design, our study includ-
ed MCI individuals due to reversible causes of cognitive
decline, such as hypovitaminosis B12 and hypothyroidism.23

Therefore, it is possible that individuals with MCI due to
neurodegenerative causes are underrepresented in our sam-
ple. The lack of biomarkers of AD hampers the verification of
the underlying biological processes in our sample. Another
issue is the high proportion of individuals that could not be

reassessed on the follow-up, in terms of clinical, cognitive,
and functional profile. Indeed, 28% of the initial sample was
not found, including 11 individuals with MCI. It is possible
that the inclusion of these individuals could affect the rate of
conversion to dementia.

One of the most striking results of our study is the
significant number of individuals who improved their cog-
nitive and functional status during the follow-up period.
Indeed, 12 individualswithMCI and 9with dementia (n¼21,
that is, 23% of the baseline sample) had reversible causes of
cognitive decline (hypothyroidism, hypovitaminosis B12,
anxiety, and depression) and improved after appropriate
medical treatment. Indeed, we have previously reported
the high frequency of reversible causes of cognitive im-
pairment in this population,23 in line with other studies in
thefield.38 For instance, a German study identified reversible
causes of cognitive impairment in 31.1% individuals with

Table 2 Clinical comorbidities, medication, and lifestyle habits

Variables Total (n¼ 57) %

Clinical comorbidities Arterial hypertension 39 68.4

Diabetes mellitus 23 40.3

Dyslipidemia 16 28.1

Hypothyroidism 16 28.1

Anxiety 21 36.8

Depression 13 22.8

Drugs in use Proton pump inhibitors 12 21.1

Antidepressants 23 40.4

Typical antipsychotics 2 3,.5

Statin 24 42.1

Benzodiazepines 17 29.8

Life habits Alcohol use 7 12.3

Smokers 5 8.8

Practice of physical activity 18 31.6

Table 3 Neuropsychological data for the final sample of the population (N¼ 57 participants)

SCD MCI Dementia

Score
(mean� SD)

Frequency of
altered
results (%)

Score
(mean� SD)

Frequency of
altered
results (%)

Score
(mean� SD)

Frequency of
altered results (%)

MAC-Q 28.7� 3.6 16 (88.9%) 29.3� 4.2� 21 (84%) 31.1�4.2 12 (85.7%)

MMSE 26.2� 2.1�§ 0 (0%) 22.6� 4.1� 15 (60%) 19.6�4.7 11 (78.6%)

Figure test (recall 5′) 8.7� 1.1 0 (0%) 7.2�1.6 9 (36%) 6.5� 2.6 7 (50%)

Verbal fluency
(animals)

14.5� 3.3�§ 0 (0%) 10.0� 3.1 17 (68%) 7.5� 3.0 12 (85.7%)

Clock drawing test 4.2� 1.1 0 (0%) 3.8�1.4 8 (32%) 2.2� 1.5 11 (78.6%)

FAQ 0.7� 1.0� 0 (X%) 2.0�2.0� 0 (0%) 15.6�7.6 14 (100%)

Abbreviations: FAQ, Functional Activity Questionnaire; MAC-Q, Memory Assessment Clinics Questionnaire; MCI, mild cognitive impairment; MMSE,
Mini-Mental State Examination; SCD, Subjective cognitive decline; SD, standard deviation.
§p< 0.05 (Mann-Whitney test) vs MCI.
Notes: �p< 0.05 (Mann-Whitney test) vs Dementia.
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dementia, with depressive pseudodementia and hypovita-
minosis B12 being the most frequent causes.38 The present
findings highlight the benefit of appropriate medical treat-
ment of reversible causes of dementia,39 with a clear impact
on the outcome of individuals with memory complaints.
These results emphasize the need for the screening of non-
degenerative causes of dementia, in line with the United
Nations Decade of Healthy Aging (2021–2030). In this sce-
nario, primary health care has an essential role in the
diagnosis, treatment, and prevention of dementia.

Interestingly,wedidnotfindcorrelationsbetweeneducation-
al level andvascular risk factors and riskofcognitive or functional
decline. Previous studies found that individuals with hyperten-
sion ordiabetes,38 and also thosewith lowschooling, havehigher
risk to develop dementia.40 The small sample size of our study
mayaccount for these unexpected results.Moreover, there is low
dispersion of schooling in our population, thus rendering it
difficult to detect significant correlations with cognitive and
functional impairment. More studies, with larger sample sizes
and more heterogeneous educational level, are warranted to
investigate the complex relations between education, vascular
risk factors and functional decline among individualswithmem-
ory complaints in the primary health care system.

The use of benzodiazepines and of proton pump inhibitors
was not associated with cognitive or functional status in our
cohort.While somepapers havepreviously reportedhigher risk
of dementia in individuals under treatment with benzodiaze-
pines41,42 or proton pump inhibitors,43,44 others did not.45,46

The association of these drugs with dementia risk remains a
controversial issue and should be addressed in further studies.

We found that older age, lower MMSE, and higher MAC-Q
scores were predictors of cognitive and functional decline

during the follow-up. Aging is a well-established risk factor
for dementia. While some studies found that the severity of
memory complaints was a predictor of dementia,47,48 others
did not.49,50 Our data suggest that older individuals with
memory complaints associated with abnormal MMSE scores
are at increased risk of cognitive and functional decline and
should undergo careful follow-up for medical assistance.

This study has limitations, the main one being the small
number of participants. The unbalanced proportion of wom-
en in our sample hinders analyzing sex as a risk factor for
cognitive decline. Another major issue is the high number of
participants from the baseline that could not be contacted
(28% of the initial sample), thus precluding their reassess-
ment. Thismay be explained by the difficulties of conducting
clinical research in low- and middle-income countries, and
also by the coronavirus disease 2019 (COVID-19) pandemia,
which disrupted health care team, thus hampering the
contact with patients from the original sample. Eight
patients from the initial sample died during the follow-up.
It is possible that the patients who died and those with
whom we lost contact were at increased social and medical
vulnerabilities. We acknowledge that missing data represent
a substantial inclusion bias in the follow-up, as individuals
with worse outcome may have been underscored in total
calculations. The exclusion of individuals with a previous
diagnosis of dementia is also a bias, with possible selection of
patients toward earlier phases of cognitive decline. Due to
the absence of biomarkers for AD, we could not describe
individuals in terms of the underlying AD pathophysiological
status, according to the AT(N) criteria.51 Moreover, neuro-
imaging with magnetic resonance imaging (MRI) was not
available for our individuals, which hampers the analysis of
different patterns of brain atrophy and of subcortical vascu-
lar lesions as potential predictive factors of cognitive and
functional decline.

In conclusion, despite the aforementioned caveats, this
study brings relevantfindings in the context of the assistance
of individuals with less education with memory complaints
at primary health care in low- andmiddle-income countries,
highlighting the importance of careful clinical assessment
and follow-up of individuals, and treating reversible causes
of cognitive decline, when present. Our data suggest that
these strategies improved the cognitive performance of a
subgroup of individuals. Public health policies should en-
courage the screening of memory complaints in primary
care, to minimize the impact of potentially reversible causes
of cognitive and functional decline. More studies are war-
ranted to investigate how the complex interactions among
demographic, clinical, cognitive, and neurobiological factors
affect the cognitive and functional outcome of patients with
memory complaints.
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chiatr 2016;30(02):103–112. Doi: 10.1007/s40211-016-0185-y
[published Online First: 20160613]

2 Jessen F, Amariglio RE, Buckley RF, et al. The characterisation of
subjective cognitive decline. Lancet Neurol 2020;19(03):
271–278. Doi: 10.1016/S1474-4422(19)30368-0 [published On-
line First: 20200117]

3 Buckley RF, Maruff P, Ames D, et al;AIBL study. Subjective memory
decline predicts greater rates of clinical progression in preclinical
Alzheimer’s disease. Alzheimers Dement 2016;12(07):796–804.
Doi: 10.1016/j.jalz.2015.12.013 [publishedOnline First: 20160204]

4 Studart A, Nitrini R. Subjective cognitive decline: The first clinical
manifestation of Alzheimer’s disease? DementNeuropsychol 2016;
10(03):170–177. Doi: 10.1590/S1980-5764-2016DN1003002

5 Hu C, Wang L, Zhao X, Zhu B, Tian M, Qin H. Investigation of risk
factors for the conversion of mild cognitive impairment to demen-
tia. Int J Neurosci 2021;131(12):1173–1180. Doi: 10.1080/
00207454.2020.1782905 [published Online First: 20200626]

6 Pike KE, Cavuoto MG, Li L, Wright BJ, Kinsella GJ. Subjective
Cognitive Decline: Level of Risk for Future Dementia and Mild
Cognitive Impairment, a Meta-Analysis of Longitudinal Studies.

Neuropsychol Rev 2022;32(04):703–735. Doi: 10.1007/s11065-
021-09522-3 [published Online First: 20211108]

7 Angevaare MJ, Vonk JMJ, Bertola L, et al. Predictors of Incident
Mild Cognitive Impairment and Its Course in a Diverse Commu-
nity-Based Population. Neurology 2022;98(01):e15–e26. Doi:
10.1212/WNL.0000000000013017

8 Zuliani G, Polastri M, Romagnoli T, et al. Clinical and demographic
parameters predict the progression from mild cognitive im-
pairment to dementia in elderly patients. Aging Clin Exp Res
2021;33(07):1895–1902. Doi: 10.1007/s40520-020-01697-8

9 Zhuang L, Yang Y, Gao J. Cognitive assessment tools for mild
cognitive impairment screening. J Neurol 2021;268(05):1615-
–1622. Doi: 10.1007/s00415-019-09506-7 [published Online
First: 20190814]

10 Bertens D, Vos S, Kehoe P, et al. Use of mild cognitive impairment
and prodromal AD/MCI due to AD in clinical care: a European
survey. Alzheimers Res Ther 2019;11(01):74. Doi: 10.1186/
s13195-019-0525-9 [published Online First: 20190822]

11 Roberts R, Knopman DS. Classification and epidemiology of MCI.
Clin Geriatr Med 2013;29(04):753–772. Doi: 10.1016/j.
cger.2013.07.003

12 Giraldo DL, Sijbers J, Romero EAlzheimer’s Disease Neuroimaging
Initiative. Quantification of cognitive impairment to characterize
heterogeneity of patients at risk of developing Alzheimer’s dis-
ease dementia. Alzheimers Dement (Amst) 2021;13(01):e12237.
Doi: 10.1002/dad2.12237 [published Online First: 20210914]

13 Qin Y, Tian Y, Han H, et al;Alzheimer’s Disease Neuroimaging
Initiative. Risk classification for conversion from mild cognitive
impairment to Alzheimer’s disease in primary care. Psychiatry
Res 2019;278:19–26. Doi: 10.1016/j.psychres.2019.05.027 [pub-
lished Online First: 20190516]

14 Cheng YW, Chen TF, Chiu MJ. From mild cognitive impairment to
subjective cognitive decline: conceptual and methodological
evolution. Neuropsychiatr Dis Treat 2017;13:491–498. Doi:
10.2147/NDT.S123428 [published Online First: 20170216]

15 Stephan BCM, Pakpahan E, Siervo M, et al. Prediction of dementia
risk in low-income and middle-income countries (the 10/66
Study): an independent external validation of existing models.
Lancet Glob Health 2020;8(04):e524–e535. Doi: 10.1016/S2214-
109X(20)30062-0

16 Caffò AO, Spano G, Tinella L, et al. The Prevalence of Amnestic and
Non-Amnestic Mild Cognitive Impairment and Its Association
with Different Lifestyle Factors in a South Italian Elderly Popula-
tion. Int J Environ Res Public Health 2022;19(05):3097. Doi:
10.3390/ijerph19053097

17 Snitz BE, Wang T, Cloonan YK, et al. Risk of progression from
subjective cognitive decline to mild cognitive impairment: The
role of study setting. Alzheimers Dement 2018;14(06):734–742.
Doi: 10.1016/j.jalz.2017.12.003

18 Kuhn E, Moulinet I, Perrotin A, et al. Cross-sectional and longitu-
dinal characterization of SCD patients recruited from the com-
munity versus from amemory clinic: subjective cognitive decline,
psychoaffective factors, cognitive performances, and atrophy
progression over time. Alzheimers Res Ther 2019;11(01):61.
Doi: 10.1186/s13195-019-0514-z

19 Eggink E, Moll van Charante EP, van Gool WA, Richard E. A
Population Perspective on Prevention of Dementia. J Clin Med
2019;8(06):834. Doi: 10.3390/jcm8060834 [published Online
First: 20190612]

20 Behera BK, Prasad R. Shyambhavee. Primary health-care goal and
principles. Healthcare Strategies and Planning for Social Inclusion
and Development. 2022:221–239. Doi: 10.1016/B978-0-323-
90446-9.00008-3

21 Suemoto CK, Mukadam N, Brucki SMD, et al. Risk factors for
dementia in Brazil: Differences by region and race. Alzheimers
Dement 2023;19(05):1849–1857. Doi: 10.1002/alz.12820 [pub-
lished Online First: 20221103]

Arquivos de Neuro-Psiquiatria Vol. 82 No. 5/2024 © 2024. The Author(s).

Memory complaint in primary health care Pereira et al.8



22 Feter N, Leite JS. Is Brazil ready for the expected increase in dementia
prevalence? Cad Saude Publica 2021;37(06):e00056421. Published
2021 Jun 4. doi: Doi: 10.1590/0102-311X00056421

23 Pereira ML, de Vasconcelos THF, de Oliveira AAR, et al. Memory
complaints at primary care in a middle-income country: clinical
and neuropsychological characterization. Dement Neuropsychol
2021;15(01):88–97. Doi: 10.1590/1980-57642021dn15-010009

24 Mattos P, Lino V, Rizo L, Alfano A, Araújo C, Raggio R. Memory
complaints and test performance in healthy elderly persons. Arq
Neuropsiquiatr 2003;61(04):920–924. Doi: 10.1590/s0004-
282x2003000600006 [published Online First: 20040106]

25 Brucki SM, Nitrini R, Caramelli P, Bertolucci PH, Okamoto IH.
[Suggestions for utilization of the mini-mental state examination
in Brazil]. Arq Neuropsiquiatr 2003;61(3B):777–781. Doi: 10.1590/
s0004-282x2003000500014 [published Online First: 2003/11/05]

26 Nitrini R, Caramelli P, Herrera Júnior E, et al. Performance of
illiterate and literate nondemented elderly subjects in two tests of
long-term memory. J Int Neuropsychol Soc 2004;10(04):
634–638. Doi: 10.1017/S1355617704104062 [published Online
First: 2004/08/26]

27 YassudaMS, da Silva HS, Lima-Silva TB, et al. Normative data for the
Brief Cognitive Screening Battery stratified by age and education.
Dement Neuropsychol 2017;11(01):48–53. Doi: 10.1590/1980-
57642016dn11-010008 [published Online First: 2017/12/08]

28 Shulman KI. Clock-drawing: is it the ideal cognitive screening
test? Int J Geriatr Psychiatry 2000;15(06):548–561. Doi: 10.1002/
1099-1166(200006)15:6<548:aid-gps242>3.0.co;2-u

29 Pfeffer RI, Kurosaki TT, Harrah CH Jr, Chance JM, Filos S. Measure-
ment of functional activities in older adults in the community. J
Gerontol 1982;37(03):323–329. Doi: 10.1093/geronj/37.3.323

30 Camozzato AL, Godinho C, Kochhann R, Massochini G, Chaves ML.
Validity of the Brazilian version of the Neuropsychiatric Inventory
Questionnaire (NPI-Q). Arq Neuropsiquiatr 2015;73(01):41–45. Doi:
10.1590/0004-282X20140177 [published Online First: 2015/01/22]

31 Nitrini R, Caramelli P, Bottino CM, Damasceno BP, Brucki SM,
Anghinah RAcademia Brasileira de Neurologia. [Diagnosis of
Alzheimer’s disease in Brazil: diagnostic criteria and auxiliary
tests. Recommendations of the ScientificDepartment of Cognitive
Neurology and Aging of the Brazilian Academy of Neurology]. Arq
Neuropsiquiatr 2005;63( 3A)713–719. Doi: 10.1590/s0004-
282x2005000400033 [published Online First: 20050909]

32 Lim YY, Snyder PJ, Pietrzak RH, et al. Sensitivity of composite
scores to amyloid burden in preclinical Alzheimer’s disease:
Introducing the Z-scores of Attention, Verbal fluency, and Epi-
sodic memory for Nondemented older adults composite score.
Alzheimers Dement (Amst) 2015;2:19–26. Doi: 10.1016/j.
dadm.2015.11.003

33 Malek-Ahmadi M, Chen K, Perez SE, He A, Mufson EJ. Cognitive
composite score association with Alzheimer’s disease plaque and
tangle pathology. Alzheimers Res Ther 2018;10(01):90. Doi:
10.1186/s13195-018-0401-z

34 Thaipisuttikul P, Jaikla K, Satthong S,Wisajun P. Rate of conversion
from mild cognitive impairment to dementia in a Thai hospital-
based population: A retrospective cohort. Alzheimers Dement (N
Y) 2022;8(01):e12272. Doi: 10.1002/trc2.12272

35 Nelson ME, Jester DJ, Petkus AJ, Andel R. Cognitive Reserve,
Alzheimer’s Neuropathology, and Risk of Dementia: A Systematic
Review and Meta-Analysis. Neuropsychol Rev 2021;31(02):
233–250. Doi: 10.1007/s11065-021-09478-4

36 McGrattan AM, Pakpahan E, Siervo M, et al;DePEC team. Risk of
conversion from mild cognitive impairment to dementia in low-
and middle-income countries: A systematic review and meta-
analysis. Alzheimers Dement (N Y) 2022;8(01):e12267. Doi:
10.1002/trc2.12267

37 Lao Y, Hou L, Li J, Hui X, Yan P, Yang K. Association between alcohol
intake,mild cognitive impairment and progression to dementia: a

dose-response meta-analysis. Aging Clin Exp Res 2021;33(05):
1175–1185. Doi: 10.1007/s40520-020-01605-0 [published On-
line First: 20200601]

38 Djukic M, Wedekind D, Franz A, Gremke M, Nau R. Frequency of
dementia syndromes with a potentially treatable cause in geriat-
ric in-patients: analysis of a 1-year interval. Eur Arch Psychiatry
Clin Neurosci 2015;265(05):429–438. Doi: 10.1007/s00406-015-
0583-3 [published Online First: 20150226]

39 César-Freitas KG, Suemoto CK, Power MC, Brucki SMD, Nitrini R.
Incidence of dementia in a Brazilian population: The Tremembé
Epidemiologic Study. Alzheimers Dement 2022;18(04):581–590.
Doi: 10.1002/alz.12423 [published Online First: 20210802]

40 Liss JL, Seleri Assunção S, Cummings J, et al. Practical recommen-
dations for timely, accurate diagnosis of symptomatic Alzheimer’s
disease (MCI and dementia) in primary care: a review and
synthesis. J Intern Med 2021;290(02):310–334. Doi: 10.1111/
joim.13244 [published Online First: 20210331]

41 Gallacher J, Elwood P, Pickering J, Bayer A, Fish M, Ben-Shlomo Y.
Benzodiazepine use and risk of dementia: evidence from the
Caerphilly Prospective Study (CaPS). J Epidemiol Community
Health 2012;66(10):869–873. Doi: 10.1136/jech-2011-200314
[published Online First: 20111027]

42 Zhong G, Wang Y, Zhang Y, Zhao Y. Association between Benzodi-
azepine Use and Dementia: A Meta-Analysis. PLoS One 2015;10
(05):e0127836. Doi: 10.1371/journal.pone.0127836 [published
Online First: 20150527]

43 Haenisch B, von Holt K, Wiese B, et al. Risk of dementia in elderly
patients with the use of proton pump inhibitors. Eur Arch
Psychiatry Clin Neurosci 2015;265(05):419–428. Doi: 10.1007/
s00406-014-0554-0 [published Online First: 20141024]

44 Gomm W, von Holt K, Thomé F, et al. Association of Proton Pump
Inhibitors With Risk of Dementia: A Pharmacoepidemiological
Claims Data Analysis. JAMA Neurol 2016;73(04):410–416. Doi:
10.1001/jamaneurol.2015.4791

45 Gray SL, Dublin S, Yu O, et al. Benzodiazepine use and risk of
incident dementia or cognitive decline: prospective population
based study. BMJ 2016;352:i90. Doi: 10.1136/bmj.i90 [published
Online First: 20160202]

46 Song YQ, Li Y, Zhang SL, Gao J, Feng SY. Proton pump inhibitor use
does not increase dementia and Alzheimer’s disease risk: An
updated meta-analysis of published studies involving 642305
patients. PLoS One 2019;14(07):e0219213. Doi: 10.1371/journal.
pone.0219213 [published Online First: 20190702]

47 Schofield PW, Marder K, Dooneief G, Jacobs DM, Sano M, Stern Y.
Association of subjective memory complaints with subsequent
cognitive decline in community-dwelling elderly individuals with
baseline cognitive impairment. Am J Psychiatry 1997;154(05):
609–615. Doi: 10.1176/ajp.154.5.609

48 Dardenne S, Delrieu J, Sourdet S, et al. Memory Complaints and
Cognitive Decline: Data from the GUIDAGE Study1. J Alzheimers
Dis 2017;60(04):1567–1578. Doi: 10.3233/JAD-170229

49 Purser JL, Fillenbaum GG, Wallace RB. Memory complaint is not
necessary for diagnosis of mild cognitive impairment and does
not predict 10-year trajectories of functional disability, word
recall, or short portable mental status questionnaire limitations.
J Am Geriatr Soc 2006;54(02):335–338. Doi: 10.1111/j.1532-
5415.2005.00589.x

50 Silva D, Guerreiro M, Faria C, Maroco J, Schmand BA, Mendonça
Ad. Significance of subjective memory complaints in the clinical
setting. J Geriatr Psychiatry Neurol 2014;27(04):259–265. Doi:
10.1177/0891988714532018 [published Online First: 20140424]

51 Jack CR Jr, Therneau TM, Weigand SD, et al. Prevalence of Biologi-
cally vs Clinically Defined Alzheimer Spectrum Entities Using the
National Institute on Aging-Alzheimer’s Association Research
Framework. JAMA Neurol 2019;76(10):1174–1183. Doi: 10.1001/
jamaneurol.2019.1971 [published Online First: 20190715]

Arquivos de Neuro-Psiquiatria Vol. 82 No. 5/2024 © 2024. The Author(s).

Memory complaint in primary health care Pereira et al. 9


