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Preclinical Alzheimer’s Disease stages represent possible targets for disease-modifying intervention as well as
opportunity for early identification of risk for future decline. Recent research has explored the use of objectively-
defined subtle cognitive decline (Obj-SCD), an emerging classification that may identify individuals at risk for
neurodegeneration before the onset of mild cognitive impairment (MCI). The Edmonds/Thomas actuarial Obj-
SCD criteria (> 1 SD below expectations, single cognitive test impaired per domain) aims to capture those who
exhibit minimal cognitive difficulties that do not meet a MCI or dementia diagnosis. Given the novelty of the Obj-
SCD classification, this narrative review provides an overview of neuroimaging, biomarker, and clinical pro-
gression studies to evaluate its biological and clinical significance. Using fluid-based biomarkers, neuroimaging,
and longitudinal designs, studies have indicated that the Obj-SCD classification has the potential to capture AD-
related pathological changes detectable before the clinical onset of MCI. In particular, recent studies indicate a
unique pathological profile of Obj-SCD, differentiating it from the cognitively unimpaired and MCI stages.
Studies comparing Obj-SCD and subjective cognitive complaints show that the Obj-SCD criteria may be more
closely associated to early AD pathology. While the existing literature is limited, findings uphold Obj-SCD as a
sensitive classification able to identify individuals at risk for future cognitive impairment. Studies on Obj-SCD
indicate utility in research settings, although it faces challenges regarding its clinical implementation and
effectiveness.

1. Introduction

The Alzheimer's disease (AD) continuum describes the pathological
changes in the brain that may manifest over time as cognitive and
functional impairments. The continuum is typically divided into 3
phases: cognitively normal (CN), mild cognitive impairment (MCI), and
dementia, each with their own distinct clinical and pathological markers
[1]. Preclinical AD stages represent possible targets for
disease-modifying intervention as well as opportunities for early iden-
tification of individuals at risk for future cognitive decline. Further,
medications targeting AD pathology have been approved by the US Food
and Drug Administration (FDA) and have shown efficacy in early AD
stages, highlighting the urgent need for earlier identification of disease

[2,31.

Recent research has explored the use of objectively-defined subtle
cognitive decline (Obj-SCD), an emerging classification that may iden-
tify individuals at risk for neurodegeneration before the onset of MCI.
Obj-SCD is the stage in which an individual exhibits minimal cognitive
difficulties that do not meet a MCI or dementia diagnosis [4-6]. Par-
ticipants are considered to have Obj-SCD if they perform over 1 standard
deviation (SD) below the age, education, and sex adjusted mean on 1
impaired total test score in 2 cognitive domains, or 2 impaired neuro-
psychological process scores from the Rey Auditory Verbal Learning Test
(AVLT), or 1 impaired total test score and one impaired process score [5,
7,8]. The inclusion of neuropsychological process scores offers infor-
mation regarding the individual’s approach to a task, providing insight
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on cognitive processes beyond just total scores, such as error types.
These criteria were designed based on Jak/Bondi MCI criteria, in which
impairment is operationalized as over 1 SD below normative expecta-
tions on 2 tests per cognitive domain [9,10]. See Fig. 1 for Edmonds/-
Thomas Obj-SCD and Jak/Bondi MCI criteria.

Given the novelty of the Obj-SCD classification, investigating the
neuroimaging and other biomarker correlates of this classification is
necessary to assess its biological and clinical significance. Additionally,
assessing current literature will aid in answering whether Obj-SCD truly
reflects early pathophysiological changes in AD.

2. Methods

We searched the PubMed database using the search terms “objec-
tively-defined subtle cognitive decline” and “process scores AND subtle
cognitive decline” to identify peer-reviewed studies that investigated the
neuroimaging, biomarker, or clinical outcome correlates of Edmonds/
Thomas actuarial neuropsychological Obj-SCD criteria in the context of
AD. The final review included 13 studies published between 2018 and
2025.

3. Conversion to Dementia

Given that Obj-SCD is a proposed stage before MCI on the AD con-
tinuum, it is important to examine its ability to predict conversion to
MCI and dementia. Longitudinal studies provide opportunities to assess
the risk of future cognitive and functional impairment. Thomas et al.
investigated the utility of Obj-SCD criteria in predicting progression to
MCI within the Alzheimer's Disease Neuroimaging Initiative (ADNI)
cohort. Individuals were classified as early subtle cognitive decline (E-
SCD), if they either 1) performed >1 SD below the demographically-
adjusted mean on 1 total score and also had 1 impaired process score,
or 2) had 2 impaired process scores or late subtle cognitive decline (L-
SCD) if they had 1 impaired total test score in 2 different cognitive do-
mains. Results showed that those classified as E-SCD or L-SCD pro-
gressed to MCI 2.5-3.4 times faster than NC participants. Among NC
participants, 31.4% progressed to MCI within 5 years and 36.0% within
10 years; 4.2% progressed to dementia within 5 years and 6.5% within
10 years. Comparatively, among E-SCD participants, 60.8% progressed
to MCI within 5 years and 63.6% within 10 years; 11.9% progressed to
dementia within 5 years and 15.4% within 10 years. Among L-SCD
participants, 72.6% progressed to MCI within 5 years and 74.5% within
10 years; 14.2% progressed to dementia within 5 years and 15.1%
within 10 years [7]. Another study by Thomas et al. explored the
interaction between type 2 diabetes and Obj-SCD on future functional
impairment. Findings showed that those with type 2 diabetes and
ODbj-SCD had a faster rate of functional decline over 5 years compared to
those who had neither risk factor [11]. It should be noted that both

Combination of
Domain and
Process Criteria

Process Score
Criteria

Domain Score
Criteria

Stage

1 impaired process
score AND 1 impaired
total score

2 impaired process
scores

Early Obj-SCD

1 impaired total score
in 2 different
cognitive domains

Late Obj-SCD

Impaired total score on 2
measures within a domain

MCI 1impaired score in all
three sampled cognitive
domains

Fig. 1. Proposed Edmonds/Thomas Obj-SCD and Jak/Bondi MCI Criteria.
Impaired neuropsychological scores are defined as >1 SD below age/
education/sex-adjusted mean. Fig. adapted from Thomas et al. [7,9].
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studies indicated differences in some baseline demographics across the
diagnostic groups, which may influence results [7,11].

The investigation of disease progression in individuals classified as
Obj-SCD is an important consideration for the clinical relevance of such
criteria. Overall, individuals classified as Obj-SCD were more likely to
convert to MCI and dementia within 5 and 10 years, compared to NC
individuals and among those with type 2 diabetes, Obj-SCD predicted
faster functional decline over 5 years. However, a limitation of the
current literature is that clinical progression associated with the classi-
fication has only been investigated within ADNI, which administers a
relatively limited set of neuropsychological tests. More work is needed
to determine whether process scores from other neuropsychological
tests would yield similar results. Beyond the restricted neuropsycho-
logical battery used in ADNI, it is unclear if process scores derived from
the AVLT could generalize to other widely used clinical assessments.
While some evidence does exist that Obj-SCD criteria may identify those
at risk for MCI and dementia, more research is needed to further
investigate clinical outcomes.

4. Neuroimaging correlates (MRI & PET)

Neuroimaging studies offer a means of validating the biological and
clinical relevance of the Obj-SCD criteria. Utilizing magnetic resonance
imaging (MRI) and positron emission tomography (PET) techniques al-
lows for the exploration of associations between Obj-SCD and AD bio-
markers. Among such biomarkers are core pathological indicators of AD
within the ATN framework, a system that conceptualizes how amyloid-
beta (Ap), tau, and neurodegeneration levels define the AD continuum
[12]. Previous literature has explored neuroimaging correlates of
Obj-SCD including Ap accumulation, tau burden, neurodegeneration,
neurovascular alterations, and functional connectivity [5,6,13-17].

Accumulation of the Ap protein is widely considered a primary driver
of AD pathogenesis, occurring prior to clinical symptoms and influ-
encing subsequent disease process [18]. As such, establishing Ap asso-
ciations is crucial to the validation of preclinical AD stages. A study by
Thomas et al. found that individuals classified as Obj-SCD had faster Ap
accumulation compared to CN individuals, over 48 months, demon-
strating the ability of Obj-SCD to capture cognitive changes before or
during Ap deposition. However, the Obj-SCD group in this study had a
lower proportion of Apolipoprotein E €4 (APOE €4) carriers relative to the
MCI group, which may influence results [5]. A later study by Thomas
et al. again found higher prevalence of AP positivity in Obj-SCD
compared to cognitively unimpaired (CU) individuals as well as lower
prevalence of AP positivity compared to MCI individuals [6]. Given its
intermediate levels of AP positivity compared to other diagnostic
groups, Obj-SCD may represent a transitional stage from CN to MCI in
which disease processes, such as amyloid accumulation, have already
begun.

Some neuroimaging studies have compared whether Obj-SCD may
be more closely tied to AD pathology than subjective cognitive com-
plaints, which further evaluates the potential advantages of actuarial
criteria at this stage. A study by Ren et al. examined Af pathology and its
correlates in those with self-reported subjective cognitive decline (SCD)
and Obj-SCD [15]. The SCD diagnosis was based on criteria described in
a previous study: 1. subjective decline in memory; 2. occurrence within
the last 5 years; 3. 50 years or older at onset; 4. concerns associated with
SCD; and 5. feeling of lower performance than peers [19]. Results
indicated that the Obj-SCD group had greater Ap burden in the frontal
and temporal lobes compared to the SCD and normal cognitive control
(NCC) groups while the SCD and NCC individuals did not differ in am-
yloid deposition. When assessing the Af’s relationship with cognitive
function, the study found that increased Ap deposition was associated
with memory, language, and executive domains in Obj-SCD. Within the
SCD group, Ap burden was only associated with executive function [15].
Similarly, comparisons between subjective complaints and Obj-SCD
have been investigated in the context of tau accumulation. A study by
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Thomas et al. classified participants as positive or negative for subjective
memory complaints (SMC) based on 12 items from the Cognitive Change
Index. Results showed that increased tau accumulation was more closely
tied to Obj-SCD status than was SMC and the Obj-SCD classification was
associated with higher tau PET levels and a faster rate of cognitive
decline. Contrastingly, SMC+ and SMC— participants did not differ in
tau levels. When examining overlapping groups, the SMC—/Obj-SCD+
individuals had the highest tau burden and differed significantly from
the SMC+/0Obj-SCD— group [16].

Findings from neuroimaging studies report that Obj-SCD may be tied
to early imaging biomarker changes associated with AD and cognitive
dysfunction across different domains. While results extend Obj-SCD
criteria to countries and cultures beyond the United States, the sam-
ples are still relatively culturally homogenous and Obj-SCD criteria
should be examined across more races and ethnicities to enhance
generalizability and validity. Future work should also include less
rigorous self-reported SCD criteria for improved generalizability to
clinical patients expressing subjective complaints. Overall, results pro-
vide important support that Obj-SCD criteria may be more closely tied to
AD neuroimaging markers than subjective memory complaints and
findings add to the growing body of literature examining Obj-SCD and
AD biomarkers.

To determine whether Obj-SCD criteria may capture early neuro-
degeneration, previous work has also examined associations between
medial temporal lobe neurodegeneration and these criteria. A study by
Thomas et al. found that participants with Obj-SCD showed slower rates
of entorhinal cortex thinning relative to MCI participants, but faster than
the CN group. However, the rate of hippocampal atrophy over 48
months for Obj-SCD participants did not differ from that of CN or MCI
participants [5]. This may be because neurodegeneration typically oc-
curs later in disease progression, following AP and tau accumulation,
meaning hippocampal atrophy may not be widely present until the MCI
stage. Results explore the temporal sequence of Obj-SCD and associated
cortical changes, highlighting the ability of these criteria to capture
early changes in the entorhinal cortex. However, further studies are
needed to examine if Obj-SCD is associated with neurodegeneration in
other brain regions.

Neurovascular alterations, as indicated by neuroimaging markers
like white matter hyperintensities (WMHs) and cerebral blood flow
(CBF), are increasingly recognized biological mechanisms of AD which
may manifest prior to clinical symptoms [20,21]. WMHs describe lesions
in the white matter of the brain which are associated with underlying
vascular damage and increased risk of future cognitive impairment [20,
22-24]. A study by Calcetas et al. analyzed WMHs across CU, Obj-SCD,
and MCI participants from ADNI. Compared to the CU group, the
Obj-SCD group had greater temporal, occipital, and frontal WMH vol-
ume, while the MCI group had higher WMHs volume across all regions.
The Obj-SCD and MCI groups had no differences in WMHs volume.
However, it should be noted that Obj-SCD and MCI groups differed in
number of participants and frequency of APOE &4 carrier status, which
may be a driver of observed differences [13]. In similar work, studies
have also investigated associations between Obj-SCD and CBF using
arterial spin labeling MRI. A study by Thomas et al. found that an
Obj-SCD group had increased hippocampal and inferior parietal CBF
compared to CU and MCI groups and greater inferior temporal CBF
compared to the MCI group. Additionally, findings indicated an
inverted-U-shaped pattern of CBF across stages in brain regions sus-
ceptible to early AD pathology, reflecting possible neurovascular
compensation due to disease-related metabolic changes [6].

Previous research has also identified functional activity differences
among Obj-SCD, MCI, and control individuals using resting-state func-
tional MRI (fMRI). Investigating the underlying pathophysiology of Obj-
SCD has the potential to elucidate network and connectivity disruptions
present in this preclinical stage. A study by Cui et al. showed similar
functional activity enhancements within Obj-SCD and amnestic MCI
(aMCI) groups compared to healthy controls (HC), particularly in the
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inferior frontal gyrus, left median cingulate, and paracingulate gyri.
However, those with Obj-SCD showed greater functional activity in the
right middle occipital gyrus and less functional activity in the left pre-
cuneus and the left inferior temporal gyrus compared with the HC group,
while the aMCI group did not [14]. The findings indicate a unique
functional pattern with Obj-SCD individuals, differentiating them from
aMCI while also suggesting a pathological relevance to the criteria. The
greater functional activity observed in some brain regions of Obj-SCD
individuals may reflect neurovascular compensation in response to
metabolic stress when compared to NC. Further, differential regional
activity, especially in brain areas vulnerable to early AD-related alter-
ations, may contribute to progression of clinical symptoms. This study
provides evidence for Obj-SCD utility outside of the ADNI cohort and
within the Chinese-speaking community. However, future studies on
functional patterns of Obj-SCD should integrate information on Af
burden, which may mediate outcomes, as well as comparisons to other
forms of MCI. The study only included individuals with memory and
language impairments for the Obj-SCD group and a subgroup of MCI in
which individuals only have memory impairments, which does not
allow for generalizability to Obj-SCD or MCI based on impairment in
other domains. A similar study by Qiu et al. investigated Obj-SCD
functional connectivity within the ADNI cohort. Results showed that
the Obj-SCD group had lower functional connectivity between left hip-
pocampal subfields and the right thalamus, compared to the CN and MCI
groups [17].

Overall, studies demonstrate associations between the Obj-SCD
classification and MRI and PET biomarkers of AD, providing evidence
for pathological changes even prior to an MCI diagnosis. When exam-
ining AD biomarkers, Obj-SCD has shown to be associated with AD-
specific pathologies, such as Af and tau accumulation, as well as neu-
rodegeneration and neurovascular changes. Findings seem to differen-
tiate between Obj-SCD and MCI, indicating that they are separate stages
on the AD continuum and frame the Obj-SCD stage in the context of the
ATN framework.

5. Fluid Biomarkers

Plasma and CSF-based biomarkers are important for the detection of
AD development and progression [25]. Examining associations between
such biomarkers and Obj-SCD has the potential to elucidate plasma and
CSF changes prior to cognitive impairment associated with MCIL. Spe-
cifically, Obj-SCD has been explored in relation to plasma phosphor-
ylated-taul81 (p-taul81), growth-associated protein 43 (GAP-43), and
neurofilament light (NfL), as well as urine formaldehyde [4,26-29].

P-taul81 is an AD-specific marker of disease progression predicting
cognitive and functional decline [30,31]. Consequently, whether
p-taul81 is associated with preclinical stages of AD is an important and
timely empirical question. A study by Thomas et al. examined re-
lationships between Obj-SCD and plasma p-taul81 both
cross-sectionally and longitudinally. At baseline, the Obj-SCD group had
similar levels of plasma p-taul81 to CU participants, which were
significantly lower than in the MCI group. However, the Obj-SCD group
had the steepest p-taul81 increase over 4 years. Congruently, the
Obj-SCD+/p-taul81-positive group had the fastest rates of cognitive
and functional decline [4]. Similarly, a study by Huang et al. showed
that plasma p-taul81 was significantly higher in the Ap+ Obj-SCD group
than in the NC groups [27]. Together, findings provide evidence that
early subtle cognitive changes detectable by Obj-SCD criteria may occur
before or with plasma p-taul81 changes. Combining Obj-SCD and
p-taul81 levels may allow for the detection of those at risk for faster
cognitive and functional decline. By assessing cross-sectional and lon-
gitudinal associations, previous studies provide a picture of Obj-SCD and
plasma p-taul81 interactions over time. However, the process scores
used in the Obj-SCD criteria of the study by Thomas et al. were derived
from a verbal memory measure, meaning they may not be representative
of all presentations of AD and earlier stages [4].
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Another emerging AD biomarker of interest is GAP-43, a CSF marker
of synaptic dysfunction. It has been proposed that synaptic loss and
dysfunction are early central features of AD, contributing to memory
loss [32-34]. Previous research has demonstrated associations between
GAP-43 and cognitive decline, AD diagnosis, and AD neuropathology
[35-37]. A study by Gonzalez et al. extended such findings to include the
Obj-SCD stage, investigating its associations with functional decline. In
longitudinal analyses, higher GAP-43 at baseline predicted faster func-
tional decline over 4 years for the Obj-SCD Ap+ and MCI AB+ groups in
comparison to the CU AB- group [26]. Results suggest that synaptic
dysfunction, as measured by CSF GAP-43, may manifest prior to MCI
diagnosis and could be detectable among individuals with Obj-SCD.
Additionally, findings demonstrate the utility of Obj-SCD criteria in
identifying individuals at risk for future functional decline. It is impor-
tant to note that longitudinal findings showed significant interaction
effects between GAP-43 and elevated AP, specifically in Obj-SCD and
MCI individuals, showing that GAP-43 levels alone did not predict future
decline. Therefore, it is essential to assess individuals with Obj-SCD in
combination with their full biomarker profile prior to making such
predictions.

Some studies on CSF and plasma markers of preclinical AD have
focused on the applicability of NfL, a cytoskeletal protein and marker of
neuronal damage [38,39]. Previous research has recognized NfL as a
core blood biomarker of neurodegeneration related to AD and a possible
tool for monitoring disease progression [40-42]. A study by Huang et al.
found that plasma NfL was significantly higher in Af+ Obj-SCD in-
dividuals compared to Ap- NC individuals, after adjusting for covariates.
In a diagnostic model, combined p-taul81 and NfL provided the most
accurate discrimination between Af+ Obj-SCD and Ap- NC [27]. Simi-
larly, a study by Bangen et al. found that Obj-SCD and MCI participants
had higher baseline plasma NfL relative to CN participants. In longitu-
dinal analyses, results showed that elevated baseline NfL predicted
faster rates of cognitive decline over 5 years in the Obj-SCD and MCI
groups, compared to NC [28]. Findings across studies support the ability
of NfL to differentiate Obj-SCD from NC and predict decline in Obj-SCD
individuals. Importantly, results showcase Obj-SCD as a sensitive pre-
dictor for AD-related biomarker changes. Future studies should address
the potential interactions of NfL and other biomarkers over time within
the Obj-SCD stage.

Beyond CSF and plasma, urine has also been investigated as a po-
tential biomarker for AD, which is especially appealing considering its
non-invasive nature. Previous literature has indicated that urine form-
aldehyde levels increase with age and may be used to predict ensuing
cognitive impairment [43-45]. A study by Wang et al. found that urine
formaldehyde was found to be significantly upregulated in SCD
compared to NC, Obj-SCD, and MCI groups. No differences in formal-
dehyde were observed between NC, Obj-SCD and MCI groups, although
the AD group showed higher levels than the NC and MCI groups [29].
Findings contradict other studies which demonstrate closer associations
between AD pathology with objectively-defined rather than
subjectively-defined SCD. However, it is possible that the non-linear
levels of urine formaldehyde across the AD continuum represent early
disease compensation which then decreases as the individual enters the
AD stage.

Altogether, studies indicate that changes at the plasma and CSF level
are present in the Obj-SCD stage, although Obj-SCD did not seem to be
associated with urine formaldehyde. Findings highlight the utility of
Obj-SCD in predicting future amyloidosis and in combination with p-
taul81, predicting future cognitive and functional decline. Synaptic
dysfunction and neuronal damage, as measured by CSF GAP-43 and NfL,
respectively, may manifest prior to MCI and could be detectable in in-
dividuals classified as Obj-SCD. When considering plasma for early AD
screening, findings show that p-taul81 and NfL levels were relatively
accurate at differentiating AD pathology Obj-SCD from NC. However,
some findings from GAP-43 and NfL studies show associations specif-
ically in Obj-SCD individuals with elevated A, suggesting AP be
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considered when assessing the relevance of other biomarkers and
cognitive data [26,27].

6. Discussion

Studying biomarkers of Obj-SCD is fundamental to informing inter-
vention and to our understanding of dementia progression. Previous
studies show convincing support for the ability of Obj-SCD criteria to
detect subtle AD pathogenesis, neurovascular changes, and associated
neurodegeneration, especially in regions vulnerable to early AD alter-
ations. Obj-SCD is also associated with differing pathology compared to
CU and MCI stages, highlighting its ability to capture transitional
changes. Furthermore, studies comparing Obj-SCD and subjective
cognitive complaints show that the Obj-SCD criteria may be more
closely associated to early AD pathology. While the existing literature is
limited, these converging findings uphold Obj-SCD as a sensitive clas-
sification able to identify individuals at risk for future cognitive and
functional impairment.

Building upon these findings, future studies could further focus on
different biomarkers, notably plasma p-tau217, which has been shown
to be strongly associated with cognitive decline in AD. Plasma p-tau217
increases progressively along the disease continuum and demonstrates
ability to detect Ap pathology in a clinical setting [46]. The US FDA has
approved the use of p-tau217/Ap;.45 ratio as diagnostic tool for AD,
further highlighting the clinical relevance of such biomarkers [47].
Additionally, models combining plasma p-tau217, age, and neuropsy-
chological tests exhibited excellent ability to predict incident dementia
among community older adults suggesting it may be useful for pre-
liminary screening of older adults at risk of dementia [48]. Further,
some Obj-SCD findings indicate elevated GAP-43 and NfL specifically in
Ap positive individuals, which brings into question whether Af posi-
tivity serves as a driving factor of these results [26,27]. Given the
complex biological mechanisms underlying preclinical AD, an integra-
tive approach to disease assessment is necessary.

With the ever-emerging methods for capturing early AD-related
changes, the need to compare Obj-SCD with other objective criteria
for subtle cognitive decline is a timely and foremost endeavor. Though
no universal criteria exist, one such approach is the Pre-MCI stage. Some
studies have combined physician and neuropsychological diagnosis
while others have integrated subjective cognitive criteria or informant
reports [49-51]. One previous study indicated pre-MCI subjects showed
intermediate cognitive, behavioral, and imaging features between CN
and MCI subjects [49]. Hence, the biological and clinical relevance of
Obj-SCD should be further compared with alternative neuropsycholog-
ical methods for capturing early cognitive decline.

Future studies on Obj-SCD should focus on key areas that remain
underexplored. Many of the existing studies utilized the ADNI database,
which, although large and well-characterized, may hold limitations
specifically in its lack of racial, ethnic, education-level, health diversity,
and neuropsychological assessments administered. More work is still
needed to investigate Obj-SCD in diverse datasets. Given that Obj-SCD
was first developed within the ADNI cohort, it is also unclear if the
process scores derived from the neuropsychological measures used in
this study could generalize to other widely used clinical assessments.
Further, the classification may also benefit from the integration of lon-
gitudinal neuroimaging and AD biomarkers to decipher intersecting
biological relationships.

While the use of Obj-SCD in research appears well-validated, its
utility in clinical settings requires more investigation. To our knowledge,
there are only four studies exploring the use of Obj-SCD criteria in
clinical samples [29,52-55]. Hence, empirical questions remain
regarding the efficacy of these criteria within clinical populations.
Longitudinal studies within clinical samples may further determine the
efficacy of intervention at the Obj-SCD stage.

Another important consideration is the potential challenges
regarding clinical implementation. One barrier regarding the clinical
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use of this classification is the accessibility of neuropsychological eval-
uations to those very early in the AD continuum. Individuals who are
younger than the average age of onset for MCI may not express concern
for their cognitive status and therefore, may not seek an evaluation.
Additionally, the high cost of neuropsychological evaluation, especially
for adults in mid-life, may discourage individuals from seeking evalua-
tion and possibly being diagnosed with Obj-SCD. Another barrier
regarding clinical implementation of Obj-SCD is the heterogeneity
within the classification. Neurodegenerative diseases outside of AD may
manifest similar symptoms and mixed pathologies, making it difficult to
determine diagnosis. Obj-SCD may represent subtle impairment within
or across different cognitive domains, leading to a variety of clinical
presentations. In essence, disease course and treatment may vary widely
within the classification, relying on individual characteristics to deter-
mine clinical decisions.

7. Conclusions

Identifying those at risk for future cognitive decline and neuro-
degeneration is a high priority for dementia prevention and treatment.
Earlier detection of AD risk can offer patients early treatment options
and other preventative resources, possibly extending or improving the
quality of their lives. This review highlights the evidence supporting
ODbj-SCD as sensitive classification and early detection method for AD-
related pathology. Notably, early Ap and tau accumulation, greater
WMH burden, altered CBF patterns, greater plasma NfL, greater CSF
GAP-43, altered functional activity patterns, and entorhinal cortex
thinning were observed to be detectable in the Obj-SCD stage compared
to cognitively unimpaired groups. While the utility of Obj-SCD in
research is well-supported, less is known regarding its utility in clinical
settings, and it faces challenges regarding its clinical implementation
and effectiveness. As such, future research should continue exploring
preclinical AD stages and methods for early identification.
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