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Subjective cognitive decline as a

predictor of future cognitive decline
A systematic review

Viadimir Anatolevich Parfenov!® Vladimir Vladimirovich Zakharov' “,
Anastasia Romanovna Kabaeva' ™, Natalya Vasilyevna Vakhnina'

ABSTRACT. Over 44 million people suffer from dementia around the world. Researchers estimated that there will be 48.1 million
people with dementia by 2020 and 90.3 million by 2040. In addition to dementia, mild cognitive impairment (MCI) and subjective
cognitive decline (SCD) relate to cognitive impairment. It has been established that MCI precedes dementia, however the
significance of SCD is still unclear. Recent studies suggest that SCD could be a risk factor for objective cognitive impairment.
SCD is defined as a self-estimated decline in cognitive capacity in comparison to an individual’s previous level of functioning,
which cannot be determined by neuropsychological tests. Objectives: To perform a systematic review of prospective longitudinal
cohort studies that assessed the risk of MCl and dementia among people with SCD. Methods: A search was carried out for
all available peer-reviewed articles in English related to SCD in PubMed and PsychINFO databases from database initiation
through January 2020. The keywords used for the search were ‘subjective cognitive (or memory) impairment (or decline or
complaints)’. Three authors separately determined the inclusion or exclusion of all articles retrieved for full-text evaluation.
Results: The chance of progression to dementia in the SCD group was 2.17 (95% confidence interval [95%Cl] 1.53-3.07;
p<0.05) compared to normal aging. Furthermore, the SCD group was 2.15 times more likely to progress to MCl than the group
without SCD (95%Cl 1.39-3.30; p=0.005). Conclusions: SCD might precede cognitive impairment, however, more detailed
longitudinal studies should be conducted.
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DECLINIO COGNITIVO SUBJETIVO COMO PREDITOR DE FUTURO DECLINIO COGNITIVO: UMA REVISAO SISTEMATICA

RESUMO. Mais de 44 milhdes de pessoas sofrem de deméncia em todo o mundo. Pesquisadores estimam que havera
48,1 milhdes de pessoas com deméncia até 2020 e 90,3 milhdes até 2040. Além da deméncia, o comprometimento cognitivo
leve (CCL) e o declinio cognitivo subjetivo (DCS) estdo relacionados ao comprometimento cognitivo. Foi estabelecido que o
CCL precede a deméncia, porém a significancia do DCS ainda néo é clara. Estudos recentes sugerem que o DCS pode ser
um fator de risco para comprometimento cognitivo objetivo. DCS é definido como um declinio auto-estimado da capacidade
cognitiva em comparagdo com o nivel anterior de funcionamento do individuo, que néo pode ser determinado por testes
neuropsicoldgicos. Objetivos: Realizar uma revisao sistemética de estudos prospectivos de coorte longitudinal que avaliaram
o risco de CCL e deméncia entre pessoas com DCS. Métodos: Foram pesquisados todos o0s artigos revisados por pares
disponiveis em inglés relacionados com DCS nos bancos de dados PubMed e PsychINFO desde o inicio do banco de dados
até janeiro de 2020. As palavras-chave utilizadas para a pesquisa foram “declinio cognitivo (ou de memoria) subjetivo
(ou comprometimento ou queixas)”. Trés autores determinaram separadamente a inclusdo ou exclusdo de todos os artigos
que foram recuperados para avaliagdo em texto completo. Resultados: A chance de progressao para deméncia no grupo
com DGS foi de 2,17 (intervalo de confianca de 95% [IC95%)] 1,53-3,07; p<0,05) em comparacdo ao envelhecimento
normal. Além disso, o grupo com DCS teve 2,15 vezes mais chances de progredir para CCL do que o grupo sem DCS (IC95%
1,39-3,30; p=0,005). Conclusdes: o DCS pode preceder o comprometimento cognitivo, no entanto, estudos longitudinais
mais detalhados devem ser realizados.
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INTRODUCTION
ver 44 million people worldwide have dementia.*
Researchers estimated that there will be 48.1 mil-
lion people with dementia by 2020 and 90.3 million by
2040.' Cognitive impairment is a very common cause
of disability in the elderly.

Itis well known that in the most common dementing
disorders, e.g. in Alzheimer disease, clinical symptoms
develop only after along period of silent progressive brain
damage. It has been established that mild cognitive im-
pairment (MCI) precedes dementia; however, the signifi-
cance of subjective cognitive decline (SCD) is still unclear.

Recent studies suggest that SCD could be the earliest
symptom of the dementing disorder.”® Reisberg et al.,
in 1982 and 1986, assumed that subjective complaints
constitute the second stage of dementia according to
the Global Deterioration Scale and precede objective
cognitive decline.®’

Considering SCD as a preclinical stage of a dement-
ing disorder, a working group of SCD researchers pub-
lished key definitions and a conceptual framework for
research on SCD.® SCD was defined as a self-estimated
decline in cognitive capacity compared to and individ-
ual’s previous level of functioning, which cannot be
determined by neuropsychological tests. This condition
was thought to occur when mild neuronal damage can
be compensated functionally.

Several studies have shown that the prevalence
of SCD is relatively high in a common elderly popu-
lation.®** SCD could precede cognitive impairments
of different etiologies (Alzheimer disease, vascular
dementia, Lewy body dementia). However, SCD is an
unspecific symptom and can be a result of the normal
aging process or can be caused by conditions other than
cognitive impairment, such as psychiatric disorders
(depression, anxiety, and neuroticism), sleep problems,
medication, or substance abuse.®1113

The main goal of this study was to establish relations
between SCD and objective cognitive impairment and
examin the ability of SCD to predict MCI or dementia.

METHODS

We performed a detailed review of all available peer-re-
viewed articles available in English that referred to SCD
in PubMed and PsychINFO databases from the begin-
ning of the database through January 2020. The key-
words used for the search were ‘subjective cognitive
(or memory) impairment (or decline or complaints)’.
After acquiring the initial search results, the titles and
abstracts of the articles were evaluated for suitability
against the selection criteria. Full-text articles were
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then retrieved and assessed for inclusion. Three authors
separately determined the inclusion or exclusion of all
articles retrieved for full-text evaluation.

The quality of the studies was assessed by 2 reviewer
authors using the Newcastle-Ottawa Scale (NOS), as rec-
ommended by the Cochrane Non-Randomized Studies
Methods Working Group. Inclusion criteria were:

+  Prospective longitudinal cohort studies published

from January 2006 to January 2020;
+ Follow-up period of 12 months and longer;
+  Presence of a control group.

Studies where participants had baseline objective
cognitive decline were excluded, as well as studies that
included participants with SCD and other coexisting
diseases, which could be a cause of memory complaints.

Data extraction was performed using a designed
form by two authors. The information was collected
about study details (year of the study, follow-up period,
settings, method of SCD assessment, method of cogni-
tive function assessment, MCI and dementia criteria),
and demographic features (number of participants in
SCD and control groups, mean age, percentage of fe-
males, mean Mini-Mental State Examination [MMSE]
score in the SCD group). Results of the study (number
of cases from both groups that converted to MCI and
dementia) were accurately extracted. The reviewers en-
countered disagreement such as differences in selection
of time points, control groups, scales, and whether to
include a study in the review. Disagreements about data
extraction were solved by consensus or by the decision
of a third reviewer. In case of possible duplications, only
one main study was included.

SCD was defined by the criteria used in each study.
MCI was defined using Petersen criteria.'* The amount
of dementia conversion cases was determined by the
criteria used in each study.

Three main types of calculations were performed.
First, cumulative conversion rates of SCD to dementia
or to MCI were calculated. This parameter shows how
many participants with SCD develop objective cognitive
impairment during follow-up. Secondly, cumulative con-
version rates of control for dementia or MCI were calcu-
lated. Finally, the relative risks of dementia or MCI were
calculated. This statistical parameter indicates whether
participants in the SCD group are more likely to develop
dementia or MCI than participants without SCD.

Besides cumulative conversion rates, annual con-
version rates were calculated for all kinds of outcomes.
The annual conversion rate was calculated by dividing
the number of subjects who progressed by the follow-up
period of each subject.
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A weighted proportion analysis (DerSimonian-Laird
model) was used in this study. The data set’s heteroge-
neity was measured using the I? parameter. Publication
bias was assessed via Egger’s and Egger-Harbord’s tests
and funnel plot inspection.

Due to the possible heterogeneity of the results, the
relative risk was calculated for each dementia criteria
that were used in the studies. The Knapp and Hartung
adjustment was also used to account for uncertainty in
the assessment of residual heterogeneity.

The statistical software StatsDirect was used to
create the figures.

RESULTS
A total of 106 potentially eligible articles from keyword

search were identified, which referred to the associ-
ation between SCD and objective cognitive decline.
Twenty-five articles were not available in the full
version. Eighty-one full-text articles were retrieved.
Seventy-one studies were excluded for not meeting the
study selection criteria. In the excluded articles, 33 re-
ports were not observational cohort studies; 8 studies
were held before 2006; 20 studies had no control group;
4 studies were not prospective; 4 studies had unclear
results; 1 study duplicated results of the included study;
1 study had follow-up time less than 12 months. As a
result, 10 articles were included in our systematic re-
view.?>2* Of these 10 articles, 4 studies considered SCD
progression to dementia, 3 studies evaluated the conver-
sion of SCD to MCI or dementia, and 2 studies analyzed
the association between SCD and MCI. The stages of
study selection are presented in Figure 1.

A total of 8,128 people participated in the included
studies. SCD groups included 4,331 individuals and
control groups included 3,797 ones. The mean age
of participants with SCD was 73.6816.26 years, and
the mean percentage of females in the studies was
58.51%. The mean age of the control group subjects
was 72.9216.07 years. The mean baseline MMSE of
individuals with and without SCD was 28.5+1.8 and
28.711.4, respectively. The mean education level of
SCD participants from 5 studies was 13.7813.02 years.
Participants from the studies were recruited mostly
from the community, but there were also partici-
pants from general practice, memory clinics. Healthy
controls were recruited mostly from the community,
general practice. The mean follow-up time in dementia
studies was 5.27 years, and in MCI studies, 4.91 years.
Of the different criteria commonly used for dementia
diagnosis, the authors of the included studies used the
Diagnostic and Statistical Manual of Mental Disorders
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4% Edition (DSM-1IV), the International Classification
of Diseases, 10® Edition (ICD-10), the Clinical Demen-
tia Rating (CDR), the Mini-Mental State Examination
(MMSE), Neurological and Communicative Disorders
and Stroke and The Alzheimer’s Disease and Related
Disorders Association Criteria (NINCDS-ADRDA), Brief
Cognitive Rating Scale (BCRS). For MCI diagnosis, the
authors applied Petersen, CDR, and NIA-AA criteria
developed by the working group in MCI of the European
Alzheimer’s Disease Consortium. More detailed charac-
teristics of the included studies are presented in Table 1.

Analysis of subjective cognitive

decline progression to dementia

The following results were obtained from the analysis
of 8 studies.

Pooled cumulative conversion rate of SCD for
dementia was 7.23% (95%CI 3.64-12.04) (Figure 2).
Heterogeneity was high (I°=93.30%; 95%CI
89.70-95.20) and there was some evidence of bias
(Harbord-Egger bias=3.89; p=0.16). Annual conver-
sion rate for dementia among SCD participants was
1.12% (95%CI1 0.81-1.49). Heterogeneity was not high
(I12=0.00%; 95%CI 0.00-56.30).

Cumulative conversion rate for dementia in the control
group was 2.02% (95%CI 0.44-4.73). Heterogeneity was

SCD: subjective cognitive decline; MCI: mild cognitive impairment.
Figure 1. Study selection scheme.
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high (17°=92.10%; 95%CI 87.40-94.50) and there was
some evidence of bias (Harbord-Egger bias=0.60;
p=0.87). Annual conversion rate among control group
participants was 0.45% (95%CI 0.21-0.76).

Relative risk of dementia among patients with
SCD compared to those without SCD was 2.17 (95%CI
1.53-3.07; p<0.05) (Figure 3). There was heterogeneity
(I?=11.20%; 95%CI 0.00-61.00) and no evidence of
bias (Harbord-Egger bias=1.51; p=0.01). After adjust-
ment for age and gender, relative risk was 2.08 (95%CI
1.35-2.89).

Analysis of subjective cognitive decline

progression to mild cognitive impairment

The following results were obtained from the analysis
of 5 studies.

Cumulative conversion rate of SCD progression to
MCI was 20.76% (95%CI 9.04-35.73). Heterogeneity
was high (12°96.10%; 95%CI 93.90-97.20) and there
was some evidence of bias (Harbord bias=6.39; p=0.44).
Annual conversion rate for MCI in the SCD group was
5.44% (95%CI 3.13-8.33). Heterogeneity was high
(I°=64.60%; 95%CI 0.00-84.40).

Cumulative conversion rate for MCI in the con-
trol group was 8.93% (95%CI 6.84-11.28). There

Dement Neuropsychol 2020 September;14(3):248-257 H

was heterogeneity (I>36.9%, 95%CI 0.00-75.90) and
some evidence of bias (Harbord bias= -0.83; p=0.55).
Annual conversion rate in the control group was 2.75%
(95%CI1.51-4.34). Heterogeneity was high (1°=46.80%;
95%CI 0.00-78.90).

Relative risk of MCI conversion in SCD compared to
control was 2.15 (95%CI 1.39-3.30; p=0.005) (Figure 4).
There was considerable heterogeneity (1>°58.80%; 95%CI
0.00-82.60) and some evidence of bias (Harbord-Egger
bias=-0.07; p=0.90). After adjustment for age and gen-
der, relative risk was 2.12 (95%CI 1.10-4.30).

The risk of dementia depended on the dementia
criteria used. The highest relative risk of dementia was
found in the study that used NINCDS-ADRA criteria
and it was 13.88 (95%CI 1.59-). The lowest relative
risk was 1.68 (95%CI 1.11-2.53) and it was found in the
studies that used DSM-IV and ICD-10 criteria (Figure 5).

DISCUSSION

The main aim of the review was to compare whether
people with SCD are more likely to develop cognitive
impairment over time than people without SCD.
Cumulative risk of conversion to dementia in the SCD
group is 7.23% (95%CI 3.64-12.04). The relatively low

Figure 2. Cumulative conversion rate of subjective cognitive decline to dementia.
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Figure 3. Relative risk of dementia.

Figure 4. Relative risk of mild cognitive impairment conversion.
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DSM-IV: Diagnostic and Statistical Manual of Mental Disorders; ICD-10: International Statistical Classification of Diseases and Related
Health Problems 10" Revision; MMSE: Mini-Mental State Examination; CDR: clinical dementia rating; NINCDS-ADRA: Neurological and
Communicative Disorders and Stroke and the Alzheimer’s Disease and Related Disorders Association Criteria.

Figure 5. Relative risk plot for different dementia criteria.

risk of dementia conversion might be explained by the
short duration of the follow-up period (5.27 years on
average). The chance of progression to dementia in the
SCD groupis 2.17 (95%CI 1.53-3.07; p<0.05) compared
to normal aging.

The cumulative rate of SCD conversion to MCI was
found to be 20.76% (95%C19.04-35.73) over 4.91 years.
The SCD group was 2.15 times more likely to progress
to MCI than the group without SCD (95%CI 1.39-3.30;
p=0.005).

The results of our systematic review demonstrate
that people with SCD are characterized by an increased
risk of cognitive impairment.

The highest relative risk was found in the study that
used NINCDS-ADRA criteria. We cannot offer an exact
explanation of this finding. Perhaps, it might be due to
the fact that these criteria were used in 1 study with a
relatively small number of participants. We suppose
that SCD precedes AD in most cases and NINCDS-ADRA
criteria are used for AD diagnosis. The SCD and AD
connection using NINCDS-ADRA criteria should be
considered for further studies.

The assumption that SCD could precede cognitive
impairment was confirmed by studies with biomark-
ers. It was found that individuals with SCD have an
increased likelihood of AD-associated biomarker

abnormalities.>*?7 A study conducted by Visser et al.
showed that SCD patients have AD-predicting CSF
profile (low AB-42 and high tau levels) more often than
control ones.?® These biomarkers are associated with a
greater risk of MCI and dementia and, thus, SCD may
expand indications for AD biochemical and bioimaging
diagnostic screening.

Some SCD neuroimaging studies have been reported.
Van der Flier et al. showed that individuals with SCD
have a lesser left hippocampal volume than individuals
without complaints.? Another study found that SCD
and amnestic MCI patients have similar MRI changes,
including atrophy of the medial temporal and fronto-
temporal regions, correlating these findings with the
severity of SCD.* Several fluorodeoxyglucose positron
emission tomography (FDG-PET) studies identified
hypometabolism in the parahippocampal gyrus, mid-
dle temporal gyrus, left inferior parietal lobe, inferior
frontal gyrus, fusiform gyrus, thalamus, and in the right
putamen®3? in people with SCD.

SCD could be the earliest preclinical phase of de-
menting disorders in some patients. In particular,
the beginning of dementia should be suspected in
individuals who have memory complaints along with
other dementia risk factors. However, the results of
our study demonstrated that about 7% of people with
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SCD will have objective cognitive impairment in 5 years.
This conversion rate is relatively low and there is no
strong evidence that these patients should be treated
as patients with cognitive impairment.

We did not investigate the relationship between SCD
and depression, but we should note that several studies
showed that individuals with higher depressive symp-
toms showed significant SCD-cognition association.**3*

Our study discovered that 2.75% of healthy subjects
without SCD annually convert to MCI. These results
should be considered along with the fact that MCI does
not inevitably turn into dementia, but the reversion rate
of MCI is high and ranges from 30 to 50% within two
to five years of follow-up.*

One relevant issue is the lack of a standard definition
of SCD and SCD criteria. Included studies used distinct
SCD scales and assessment methods with different
questions. Different cognitive complaints may affect
the results of the study.

This study was not the first systematic review of
SCD clinical data. A review performed by Mitchell et al.
evaluated whether people with SCD are at increased
risk of MCI and dementia.?*® The authors included
32 studies, but there were some old studies that could
impact the meta-analysis results due to misdiagnosis.
In addition, not all the included studies had control
groups, so the results of SCD groups were not compared
to healthy controls. The annual conversion rate for MCI

Original Article
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and dementia was slightly higher in comparison to our
results. However, the relative risk of dementia conver-
sion was 2.07. These results are close to our findings.
Another meta-analysis performed by Burmester et al.
was a large quantitative and qualitative synthesis of
researches.’” However, the authors did not evaluate
the annual conversion rate or relative risks of objective
cognitive decline.

Our systematic review has some limitations.
First, we had a relatively limited data set due to our strict
inclusion criteria for the studies. Secondly, our review
had heterogeneous data and some evidence of bias in the
obtained results. High heterogeneity might be caused by
different study settings and criteria used for the diag-
nosis. Evidence of bias can be explained by a relatively
small number of included studies. Furthermore, some
studies included a small number of participants.

Despite the limitations mentioned, the results of
our systematic review demonstrate that patients with
SCD have an increased risk of MCI or dementia. SCD isa
risk group for MCI and dementia, and therefore worthy
of further investigation and consideration for trials of
new treatments.

Author’s contributions. VAP: conceptualization, supervi-
sion; VVZ: conceptualization, methodology; ARK: con-
ceptualization, investigation; NVV: conceptualization,
project administration.
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