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The characterisation of subjective cognitive decline
Frank Jessen, Rebecca E Amariglio, Rachel F Buckley, Wiesje M van der Flier, Ying Han, José Luis Molinuevo, Laura Rabin, Dorene M Rentz, 
Octavio Rodriguez-Gomez, Andrew J Saykin, Sietske A M Sikkes, Colette M Smart, Steffen Wolfsgruber, Michael Wagner

A growing awareness about brain health and Alzheimer’s disease in the general population is leading to an increasing 
number of cognitively unimpaired individuals, who are concerned that they have reduced cognitive function, to 
approach the medical system for help. The term subjective cognitive decline (SCD) was conceived in 2014 to describe 
this condition. Epidemiological data provide evidence that the risk for mild cognitive impairment and dementia is 
increased in individuals with SCD. However, the majority of individuals with SCD will not show progressive cognitive 
decline. An individually tailored diagnostic process might be reasonable to identify or exclude underlying medical 
conditions in an individual with SCD who actively seeks medical help. An increasing number of studies are investigating 
the link between SCD and the very early stages of Alzheimer’s disease and other neurodegenerative diseases.

Introduction
With an ageing population, concerns about cognitive 
decline are becoming an increasingly relevant topic that 
arises during medical consultations. Concerns about 
cognitive decline can be associated with different objective 
levels of cognitive and functional impairment, which are 
revealed by clinical and neuropsychological examinations. 
Dementia is the most severe level of impairment and is 
defined by cognitive deficits that impair daily functioning 
and lead to loss of independence.1,2 Similar to dementia, 
mild cognitive impairment (MCI) is also characterised 
by objective cognitive impairment. However, by contrast 
with dementia, the day-to-day functioning of individuals 
with MCI remains largely intact and independence is pre-
served.3 Some individuals experience a subjective decrease 
in cognitive function, but cognitive performance by neuro-
psychological testing and in daily functioning shows 
no evidence of objective cognitive impairment. In clin-
ical practice, these individuals are generally con sidered 
healthy. Regardless of the absence of evidence for objective 
cognitive impairment, the sub jective decline in cogni-
tive function experienced by individuals might become 
increasingly important for clinicians, because the number 
of individuals with such concerns who seek medical 
help and advice is growing. In 2014, the term subjective 
cognitive decline (SCD) was conceived by researchers to 
describe this condition, which has received increasing 
attention because of evidence of its associ ation with an 
increased risk of future objective cognitive decline.4–6

One aim of this Personal View is to propose diagnostic 
and counselling considerations to health-care providers for 
individuals who seek medical help for SCD. Importantly, 
we do not propose actively searching or screening for 
individuals with SCD within or outside the clinical setting. 
A second aim is to pro vide information about the research 
findings and prior ities for SCD to date, with a particular 
focus on studies looking at associ ations between SCD and 
pre clinical Alzheimer’s disease within current research 
frameworks.

Definition and characterisation of SCD
The association between subjective decline in cognitive 
functioning and ageing, objective performance, and the 

future risk of cognitive decline has been addressed in 
diverse concepts and in various studies since the 1980s.7 
In 2014, an international working group of researchers and 
clinicians, known as the SCD-initiative (SCD-I), pro posed 
a common framework for SCD research that provided 
standardised terminology and criteria.4 The proposed SCD 
criteria were developed within the context of Alzheimer’s 
disease research; however, we believe that the same 
SCD criteria can also be useful in the health-care setting. 
The SCD criteria include two major features. First, a self-
experienced persistent decline in cognitive capacity, com-
pared with a previously normal cognitive status, which is 
unrelated to an acute event. This criterion infers that SCD 
reflects a state of cognitive decline from the perspective of 
the individual; observation of such a decline by others is 
not required. The second criterion is normal performance 
on standardised cognitive tests used to classify MCI, 
adjusted for age, sex, and education. As such, the indi-
vidual’s cognition is unimpaired from an objective stand-
point. Conditions that are defined by objective cog ni tive 
impairment, such as MCI or dementia, are distinct 
from SCD. Of note, SCD is not a diagnostic category of 
the International Statistical Classification of Diseases-10, 
the International Classification of Diseases-11, and the 
Diagnostic and Statistical Manual of Mental Disorders-5.

SCD is a broad condition that develops differently over 
time as a result of the variety of potential under lying 
causes (figure 1). To identify the potential causes of SCD 
in an individual, we propose that the concern of cognitive 
decline is evaluated by obtaining the following information 
from them: (1) which cogni tive domains are affected (eg, 
memory, language, execu tive functioning, visual–spatial 
abilities, orientation, and attent ion); (2) whether specific 
worries are associated with the cognitive decline; (3) when 
the onset of cognitive decline occurred; (4) whether there 
is an association with any physical or mental conditions; 
and (5) whether there is an association with the use of 
medication, alcohol, or other substances.

To characterise the concern of cognitive decline further, 
particularly with regards to severity, several additional tools 
are avail able.8 Examples include the Cognitive Function 
Index,9 the Cognitive Change Index,10 the Everyday 
Cognition questionnaire,11 the Subjective Cognitive Decline 
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questionnaire,12 the SCD interview,13 or a simple two-
question approach about their decline in memory and any 
associated concerns.14 No single gold standard instrument 
or sufficiently validated cutoff on any scale can differentiate 
individuals with SCD from those without SCD in the 
clinical setting, where SCD is currently defined by use of 
the two basic SCD-I criteria.4 A validated cutoff would be 
useful for classifying specific groups of individuals and for 
quantifying the severity of SCD in a research setting. As 
such, research priorities of the SCD-I are to harmon-
ise existing measures and create a validated SCD scale.8

Discrimination of SCD from MCI
The absence of objective cognitive impairment disting-
uishes SCD from MCI. In principle, MCI was developed 
as a diagnostic entity, whereby the absence or presence of 
cognitive impairment is decided on the basis of clinical 
judgment. Cognitive test performance of the patient 
can support this diagnostic judgement.3 When clinical 
judgement is used alone, there may be a diagnostic overlap 
of SCD and MCI between clinici ans However, in many 
clinical settings, the distinction between SCD and MCI is 
mainly based on either short or extended psychometric 
tests.3,15 When differentiating MCI (impaired objective 
perform ance) from SCD (unimpaired objective perform-
ance) on the basis of psychometric tests, we consider short 
cognitive screening tests, such as the Mini-Mental State 
Examination or the Montreal Cognitive Assessment, to 
have limited diagnostic accuracy.16 Instead, we suggest 
com pre hensive neuropsychological test batteries that 
assess multiple cognitive domains, and for which age-
adjusted, sex-adjusted, and education-adjusted normative 
data are available.17 No universally accepted single cutoff 
exists to define cognitive impairment for the purpose 

of diff erentiating between SCD and MCI. Commonly 
proposed approaches, however, include standard deviation 
(SD)-based cutoffs (ie, scores of >1·5 SD below the 
normative mean on any test within a specific cognitive 
domain; scores of >1·0 SD below the normative mean on 
at least two separate tests of one cognitive domain; or a 
score of >1·0 SD below the normative mean in at least 
three cognitive domains).18 To differentiate between SCD 
and MCI, individuals with SCD would need to score higher 
than the cutoffs, whereas individuals with MCI or dementia 
would need to score below the cutoffs. Alternatively, a 
clinical decision that is based on all the available clinical 
and neuropsychological information might be used to 
determ ine the extent of cognitive impairment.19,20

Of particular note, individuals with SCD and cognitively 
unimpaired individuals without SCD are only disting-
uished by reported feelings of subjective cognitive dec-
line, which are experienced by individuals with SCD 
and not in individuals without SCD. The distinction is 
not made by cognitive testing, because individuals with 
SCD and cognitively unimpaired individuals without SCD 
are, by definition, objectively unimpaired, and they both 
perform above the cutoff for impairment in cognitive tests.

Prevalence of SCD in an aging population 
Multiple physiological and subthreshold disease-related 
mechanisms contribute to the decline in cognitive function 
with aging. Typically, such declines in cognitive function 
involve the cognitive domains of processing speed, execu-
tive functions, mem ory, and visuospatial abilities.21,22 Most 
individuals notice some cognitive changes with increas-
ing age. Population-based studies14,23 suggest that between 
50% and 80% of older individuals (aged 70 years and 
older) who perf orm within normal ranges on cognitive 
tests, report some form of perceived decline in cognitive 
functioning when asked.

SCD and risk of cognitive decline
A meta-analysis5 of longitudinal epidemiological studies 
of cognitively unimpaired individuals with SCD (with at 
least 4 years of follow-up data) found a future decline to 
dementia in 14% of individuals and a future decline 
to MCI in 27% of individuals. These estimates are limited 
by the inclusion of all age groups in the analysis.5 Despite 
this limitation and even though SCD is not related to 
progressive cognitive deterioration in most individuals, 
SCD could be an early indicator of future cognitive 
decline for some individuals.6 Long-term prospective 
studies24,25 in individuals who eventually went on to dev-
elop dementia, suggest that SCD occurs, on average, 
around 10 years before the dementia diagnosis.

The SCD criteria publication4 describes several char-
acteristics of SCD, for which there is evidence that they 
indicate a particular risk of objective cognitive decline. 
These characteristics are known as SCD plus features 
(panel)4, which are subject to ongoing validation and 
refinement, and they might be modified in the future.

Figure 1: Schematic representation of trajectories of SCD and objective 
cognitive function over time
(A) SCD occurs but remits fully, and objective cognitive functions remain stable. 
Conditions underlying SCD include depression, side-effects from medication, 
or intermittent sleep disturbances. (B) SCD occurs  and continues without 
remitting (continuous green colour); objective cognitive functions remain largely 
stable. The normal ageing process can be an underlying cause of this type of SCD. 
(C) SCD occurs and objective cognitive functions subsequently deteriorates to 
dementia. This deterioration can be caused by neurodegenerative disease, 
including, but not limited to, Alzheimer’s disease. The proportion of individuals in 
each of the three SCD trajectories has not yet been fully delineated; however, the 
majority of individuals with SCD will not decline to dementia. The colour scheme 
indicates an absence of SCD (white), SCD (green), and objective impairment or 
dementia (red). SCD=subjective cognitive decline.

A) Reversible SCD
      No objective cognitive decline to a level of impairment

B) Stable, non-reversible SCD 
      No objective cognitive decline to a level of impairment

C) SCD with subsequent progressive cognitive decline to impairment 
      or dementia
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The first SCD plus feature is the subjective decline in 
the memory of an individual irrespective of decline in 
other domains. Of note, this SCD plus feature is based 
on the fact that most SCD studies have focused on 
reports of memory.14 The association between the extent 
of subjective decline in other cognitive domains and 
future objective cognitive decline is uncertain.33,34 The 
second SCD plus character istic is the onset of SCD 
within the past 5 years. This feature is based on long-
itudinal studies24,25 showing that the onset of SCD occurs 
approximately 10 years before a dementia diagnosis. 
Considering that individuals with cognitive decline will 
first progress to MCI before dem entia, onset of SCD of 
more than 5 years is less likely to be related to future 
dementia than an onset of SCD within 5 years. The third 
characteristic of SCD plus is the onset of SCD in an 
individual over the age of 60 years. In individuals younger 
than 60 years of age, the likelihood of a medical condition 
causing future cognitive decline and dementia is low, 
which suggests that the likelihood of SCD in individuals 
younger than 60 years being related to other or potentially 
reversible causes (eg, depression) is higher than in 
individuals aged 60 years or older. The fourth SCD plus 
characteristic is the expression of concerns (worries) 
associated with SCD. There is evidence that individuals 
who express concerns about the perceived decline in 
cognitive function have an increased risk of developing 
objective cognitive decline or dementia in the future.14,26 
The final SCD plus characteristic is the confirmation of 
cognitive decline by an observer. For an individ ual with 
SCD, there is evidence that a reported decline in 
cognition by an observer is associated with an increased 
likelihood of future cognitive decline.30 There is also 
evidence to suggest that only the individual with SCD 
will experience cognitive decline at the very early stages, 
whereas obser vers will notice mild cognitive dysfunction 
at a slightly more advanced stage of cognitive decline. 
This sequence has been reported to occur even before 
individuals reach the stage of MCI.31,32

We propose two additional SCD plus features that were 
not part of the original SCD plus criteria.4 The first is 
consistent SCD over time (as opposed to SCD on sporadic 
occasions or over limited time periods). There is evidence 
that individuals who consistently and repeatedly report a 
subjective decline in cognitive function over time are 
at a greater risk of future objective cognitive decline 
than those who report a subjective decline in cognitive 
function on only one occasion.23,27,28 The second proposed 
SCD plus feature is seeking medical help because of 
SCD. This feature is associated with a higher risk of future 
objective cognitive decline in individuals with SCD than 
in those with SCD who do not seek medical help.6,29

Differential diagnosis and counselling
Experiencing cognitive decline can prompt some indi-
viduals to seek medical advice. Access to memory services 
varies between health-care systems and depends on 

cultural factors within and across countries.35,36 Two mem-
ory clinics in Europe reported that 25–40% of individuals 
who sought help for cognitive decline fulfilled the criteria 
for SCD.20,37 We propose that an individually tailored 
diagnostic process might be reasonable to identify or 
exclude underlying medical conditions in an individual 
with SCD who actively seeks medical help. Common brain 
dis eases, including neurodegenerative diseases, such as 
Alzheimer’s disease, Parkinson’s disease, cerebrovascular 
disease, inflamma tory brain diseases, and head trauma, 
can cause a subjective decline in cognitive functioning. 
Most psychi atric disorders and subclinical psychiatric 
conditions can affect cognition; the most common of 
which are depression, anxiety, and sleep disorders. Other 
medical conditions related to cogni tion include metabolic 
diseases (eg, diabetes), endocrine diseases (eg, thyroid 
dysfunc tion), hypertension, heart disease, anaemia, liver 
diseases, kidney diseases, infect ious diseases, and nutri-
tional deficiencies. Additionally, substance misuse and 
several drugs can affect cogni tion (eg, sedatives, anti-
cholinergics, opioids, and cortico steroids). Somatoform 
disorders, sensitive self-monitor ing, personality traits (eg, 
neurotic ism), and a fear of dementia can also trigger 
concerns about cognitive decline or can strongly enhance 
the experience of normal age-related cognitive changes.38 
Finally, for many individuals with SCD, it is likely that 
this condition is related to the normal physiological age-
ing process. Of note, SCD is often associated with mild 
symptoms of depression or anxiety,39 but we suggest 
that these symptoms are not prematurely considered to be 
the cause of SCD, as they might co-occur with SCD 
because of a common underlying cause, or as a result of 
SCD itself.

We propose that the extent of the diagnostic evalu-
ation, beyond a descriptive clinical and potentially neuro-
psychological evaluation, in a person with SCD who 
presents to the physician with a request for medical help, 
will depend on the individual situation and the respective 
shared decision process. In individuals for whom a 
specific underlying medical or psychiatric condition is 
identified, we propose that the association between SCD 
and the underlying condition should be discussed, in 
addition to the potential consequences, treatment opt ions, 

Panel: Features that increase the risk of cognitive decline 
(SCD plus)

• Subjective decline in memory irrespective of function in 
other cognitive domains5,14

• Onset of SCD within the past 5 years24,25

• Onset of SCD at 60 years and older4

• Concern (worry) associated with SCD14,26

• Persistence of SCD over time23,27,28*
• Seeking of medical help6,29*
• Confirmation of cognitive decline by an observer30,31,32

*Not part of the original SCD plus features.4  SCD=subjective cognitive decline.
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and prognoses. If no specific cause of SCD is identified, 
we suggest explaining to the individual that SCD is 
associated with a mildly increased risk of future cognitive 
decline, particularly in those with so called SCD plus 
features.4 We also propose explaining that SCD can resolve 
spontaneously, and that most individuals with SCD will 
not experience objective cognitive decline in the near 
future (figure 1).5,6 Clinical follow-up might be considered 
on the basis of the individual’s decision. We also propose 
that individuals with SCD should be advised on strategies 
to support brain health. On the basis of the epidemiological 
evidence on the modifiable risk factors for dementia,40 

we suggest that this advice should include control of 
hyper tension and diabetes, treatment of mood disorders, 
phys ical exercise, weight control, a Mediterranean-style 
diet, smok ing cessa tion, cognitive and social engage ment 
activities, high-quality sleep, stress reduct ion, and the use 
of hearing aids (if needed). We propose that such advice 
should be adjusted to the indi vidual’s characteristics, 
needs, and preferences, and that it is supported by tech-
nical aids, such as internet-based tools for self-guided 
brain-health activities.41 

SCD and the Alzheimer’s disease research 
framework
There are two currently proposed sets of research criteria 
for Alzheimer’s disease. The first set was published by the 
International Working Group (IWG) in 2014.42 The IWG 
defines Alzheimer’s disease as a clinicopathological entity 
that is classified by the presence of amyloid β and tau 
protein pathology, and specific clinical symptoms, such 
as objective memory recall deficit (not compensated by 
cueing) with or without impairment of daily functioning. 
As such, individuals with Alzheimer’s disease can present 
with prodromal symptomatology or with full dementia.42 
Alzheimer’s disease pathology is identified by biomarkers. 
The respective biomarkers proposed by the IWG frame-
work for amyloid β pathology include the concentration of 
amyloid β peptide 1–42 in the CSF or presence of amyloid 
β by PET scan. Tau pathology was proposed to be indicated 
by total or phosphorylated tau protein in the CSF.42 
In 2016, a combined working group, consisting of the 
IWG and the US Alzheimer’s Association (AA), pro-
posed a defin ition and criteria for preclinical Alzheimer’s 
dis ease, which describes the stage at which Alzheimer’s 
dis ease pathology is present, but symptoms have not yet 
developed.43

The term preclinical Alzheimer’s disease was already 
proposed by the National Institute of Aging-Alzheimer’s 
Association (NIA-AA) in 2011.44 According to the IWG-AA 
criteria from 2016, preclinical Alzheimer’s dis ease is 
defined by the presence of amyloid β and tau pathology in 
individuals without objectively impaired cognition. By 
contrast, the presence of either amyloid β pathology 
or tau pathology is considered to indicate the asympto-
matic stage, where individuals are at risk of develop-
ing Alzheimer’s disease.43 The NIA-AA have already 

acknowledged that subtle cognitive decline occurs in late-
stage preclinical Alzheimer’s dis ease, which does not yet 
meet the criteria for MCI or prodromal Alzheimer’s 
disease.44

The second set of research criteria for Alzheimer’s 
disease45 were proposed by the NIA-AA working group in 
2018. Consistent with the 2014 IWG criteria,42 Alzheimer’s 
disease was defined by the presence of amyloid and 
tau pathology, which can be identified by biomarkers. A 
modified biomarker classi fication system, referred to as the 
amyloid β marker, tau pathology, and neuro degenera-
tion system (also known as the ATN system) that was 
first proposed in 2016, has been adopted on the basis of 
these criteria.46 According to this system, amyloid markers 
refer to the concentration of amyloid β peptide 1–42 or 
the amyloid β peptide 1–42 to amyloid β peptide 
1–40 concentration ratio in the CSF and amyloid β PET. 
Tau pathology is indicated by the concentration of phos-
phorylated tau protein in the CSF or tau protein PET. 
Neurodegeneration is indicated by the concentration of 
total tau protein in the CSF, atrophy markers by MRI 
scan, and hypometabolism by ¹⁸F-fluorodeoxyglucose-PET 
scan. Positive results for the amyloid marker and tau 
pathology, with or without evidence for neurodegen eration, 
indicate Alzheimer’s disease.46

According to the NIA-AA criteria,45 amyloid marker-
positive and tau pathology-negative results are considered 
to indi cate Alzheimer’s disease-associated pathological 
change. Alzheimer’s disease and Alzheimer’s disease-
associated path o logical changes together define the 
Alzheimer’s disease contin uum. Amyloid marker-negative 
and tau pathology-positive results indicate an absence of 
the Alzheimer’s disease continuum.45

According to the NIA-AA classification system,45 the 
symptomatology of Alzheimer’s disease is classified into 
six numeric stages that reflect the increasing severity of 
the disease, starting from the initial preclinical phase, 
where individ uals do not experience symptoms (also 
known as the cognitively unimpaired phase), to MCI, 
mild dementia, moderate dementia, and finally to severe 
dementia (figure 2). Additionally, subtle cognitive changes 
(including those indicated by subjective experiences of 
cognitive decline) that occur at the late stage of the pre-
clinical, cognitively unimpaired phase of the disease, are 
classified as the trans itional stage (stage 2) of the 
Alzheimer’s disease continuum (figure 2).45 Importantly, 
these NIA-AA criteria45 are explicitly proposed for research 
purposes and are not recommended for use in clinical 
practice until they have been validated in a clinical setting 
and their value has been established. A priority of ongoing 
research is therefore to determine whether the concept 
and criteria of SCD are useful as a marker for biomarker-
based identification of individuals in stage 2 of the 
Alzheimer’s disease continuum (in which individuals 
do not yet have objective cognitive decline), and, if so, to 
identify the risk that these individuals will progress 
to MCI or dementia.
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Biomarker studies
Several studies investigating biomarkers of Alzheimer’s 
disease in individuals with SCD, including studies in 
memory clinics or those from longitudinal population-
based research cohorts, for which cognitive concerns were 
assessed with questionnaires, have found a link between 
SCD and Alzheimer’s disease. Previous studies47,48,49 that 
measured biomarkers of Alzheimer’s disease in indi-
viduals with SCD who seek medical help, found that the 
number of individuals considered to be in the preclinical 
stage of the Alzheimer’s disease continuum (amyloid 
marker-positive and tau pathology-negative, or amyloid 
marker-positive and tau pathology-positive) ranged from 
approx imately 7% to 40%. In some studies,26,50,51 amyloid 
and tau protein PET imaging investiga tions in cohorts 
of ageing individuals (>60 years of age) who were 
cognitively unimpaired showed a quantitative associ ation 
between the extent of either amyloid or tau pathology with 
the severity of cognitive concerns experienced by indi-
viduals, as measured by use of quantitative scales. These 
findings are con sistent with post-mortem stud ies,52,53 
which provided a link between reported sub jective decline 
of cognitive function and subsequent Alzheimer’s disease 
pathology at brain autopsy.

Some of the SCD plus features that have been found to 
be associated with an increased risk of cognitive decline, 
have also been studied in preclinical Alzheimer’s dis-
ease biomarker research. Among individuals who are 
cognitively unimpaired but have subjective cognitive 
concerns, those who express particular concerns or 
worries about their cognitive decline are more likely to be 
in the preclinical stage of the Alzheimer’s disease than 
individuals with subjective cognitive decline who do not 
explicitly express concerns about their cognitive func-
tion.13,26,54 Preclinical Alzheimer’s disease is more frequent 
in individuals with SCD who seek medical help than in 
research participants with SCD who are recruited as 
volunteers from the general population.6,29,47,55 Similar to 
individuals who are not cognitively impaired, individuals 
with subjective cognitive concerns who harbour the major 
genetic risk factor for Alzheimer’s disease (apolipo protein 
E4), are at an increased risk of being at the preclinical 
stage of Alzheimer’s disease than individuals with 
subjective cognitive concerns who do not carry the disease-
associ ated apolipoprotein E4 gene.56,57 As such, apolipo-
protein E4 genotyping can be useful when a group of 
individuals with SCD who are likely to have preclin-
ical Alzheimer’s disease need to be sampled—eg, for a 
clinical trial.

Longitudinal studies48,49 have shown that cognitively 
unimpaired individuals who have preclinical Alzheimer’s 
disease and who report subjective feelings of cognitive 
decline, have a 40–62% risk of progressing either to MCI 
or dementia within 3 years. One study58 reported that 
19% of these individuals progress to dementia after 
6 years. The same study did not report the proportion of 
patients who progressed to MCI. Cognitively unimpaired 

individuals who have preclinical Alzheimer’s disease and 
more severe subjective concerns about their cognition (as 
measured by use of quantitative scales for subjective 
concerns) show a faster decline in objective cognition than 
those with less severe subjective concerns.54,59.

Studies on cognitive decline that have recruited volun-
teers through advertisements show contradictory findings. 
In one such study that used partial advertisement-
based recruitment of individuals,60 cognitive decline after 
30 months of follow-up was not observed in individuals 
who were amyloid-positive (by PET scan) and who had 
subjective cognitive concerns. However, in a latent class 
growth modelling analysis of results from the same 
study,61 individuals who were amyloid-positive showed a 
lower performing cognitive trajectory than individuals 
who were amyloid-negative.

Overall, we consider that the accumulating data provide 
supporting evidence that SCD corresponds to stage 2 
of the NIA-AA Alzheimer’s disease framework, and 
rep resents the late preclinical phase of Alzheimer’s 
disease.45 Of note, results on the predictive value of bio-
markers for clinical progression of MCI or dementia are 
on a group level (ie, there is insufficient data to establish 
whether biomarkers can predict clinical progression of 
cognitive decline at an individual level), which hinders 
the use of biomarkers to predict cognitive decline in 
individuals with SCD who visit a memory clinic at 
present.

Other studies have investigated markers of neuro-
degeneration in individuals with SCD. In particular, cross-
sectional studies of individuals with SCD from memory 

Figure 2: Symptomatic stages of Alzheimer’s disease according the NIA-AA research framework
The schematic shows the symptomatic stages of disease in Alzheimer’s disease according to the NIA-AA research 
framework45 of Alzheimer’s disease. The stages apply only to individuals who are in the Alzheimer’s disease 
continuum, which is defined by biomarker evidence of amyloid pathology with or without tau pathology, and is 
irrespective of the status of neurodegeneration. The colour scheme indicates the continuous progression of 
cognitive impairment in an individual, from no objective cognitive impairment (light green) to severe objective 
cognitive impairment (dark red). According to the framework, there are six stages of symptomatic manifestation 
of Alzheimer’s disease. Stage 1 is the fully asymptomatic disease stage. Stage 2, also known as the transitional 
stage, includes individuals showing the first subtle signs of Alzheimer’s disease, manifesting as a combination of 
one or more of the following symptoms: subjective cognitive decline, subtle objective decline, or mild behavioural 
symptoms. Stage 1 and stage 2 are classified as preclinical Alzheimer’s disease, according to the 2011 NIA-AA 
criteria.44 Stage 3 reflects, in principle, mild cognitive impairment, whereas stages 4 reflects mild dementia, 
stage 5 reflects moderate dementia, and stage 6 reflects severe dementia. NIA-AA=National Institute of 
Aging-Alzheimer’s Association.
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clinics62–64 have shown that these individuals have small 
reductions in the volume of brain regions that typically 
show loss of volume in the early stages of Alzheimer’s 
disease (eg, the medial temporal lobe) when com pared 
with control groups of individuals without SCD. Some 
studies63,65 have identified Alzheimer’s disease-associated 
patterns of glu cose hypometabolism in individuals with 
SCD, whereas other studies56 have not.

There are several major limitations of the research on 
the association between biomarkers of Alzheimer’s disease 
and SCD. First, only a small number of studies have 
investigated this association, and these studies involve 
different research settings and operationalisa tions of SCD. 
Second, no longitudinal studies have monitored changes 
in bio markers of Alzheimer’s disease in cognitively 
unimpaired individuals from the onset and throughout 
the subsequent course of SCD and objective cognitive 
decline. Finally, more studies that focus on markers other 
than amyloid and tau protein in individuals with SCD are 
needed, as these markers do not account for SCD in the 
context of other neurodegenerative diseases.

Conclusions and future directions
Clinicians are faced with an increasing number of individ-
uals who seek medical help because they experience a 
subjective decline in cognitive function. There is evidence 
that individuals with SCD are at a greater risk of future 
cognitive decline and dementia than individ uals who 
are cognitively unimpaired and do not have subjective 
cognitive decline. SCD could also be the first symptom of 
incipient neurodegenerative disease. However, several 
medical con ditions can cause SCD, and research suggests 
that SCD is not an indicator of future cognitive decline for 
most individuals. We propose that clinical decisions for 
individuals who actively seek medical help should be 
tailored according to their indidivual needs. We also 
propose that advice about maintenance of brain health 
should be given to individuals with SCD. There is a strong 
interest in exploring the potential role of SCD as an 
early sign of neurodegenerative disorders. This research 
might become relevant if SCD could be combined with 
biomarker-based neurodegenerative disease detection and 
early interventions in the future.

Search strategy and selection criteria

References for this Personal View were identified by searching 
PubMed for articles published in English up to July 2019 
(without a starting date) and from the references of selected 
articles. The following search terms were used: “subjective 
cognitive decline”, “SCD”, “subjective cognitive impairment”, 
“subjective memory impairment”, “cognitive complaint”, 
“cognitive concerns”, “memory complaint”, and “memory 
concerns”. Full documentation of all search results has not been 
included in this Personal View. The reference list was generated 
based on relevance to the topic of this Personal View.
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