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Supplementary Methods 
 

1     Cohort descriptions 
 

1.1     ADNI 

The Alzheimer’s Disease Neuroimaging Initiative (ADNI) was launched in 2003 as a public-private partnership, led by 
Principal Investigator Michael W. Weiner, MD. The primary goal of ADNI has been to test whether serial magnetic 
resonance imaging (MRI), positron emission tomography (PET), other biological markers, and clinical and 
neuropsychological assessment can be combined to measure the progression of mild cognitive impairment (MCI) and 
early Alzheimer’s disease (AD). The ADNI protocols were reviewed and approved by the Institutional Review Boards 
(IRBs) of the participating study centers. All participants provided written informed consent prior to inclusion in the study.  
 
The ADNI is an observational, longitudinal cohort study, which is conducted at over 50 sites in the United States of 
America and Canada. The study was initiated in 2005 and can, currently, be separated into three different study phases 
– ADNI-1, ADNI-2, and ADNI-3.1–3 We analyzed ADNI data downloaded in December 2023. All assessment included in 
the utilized data were conducted between September 7th 2005 and November 14th 2023. Our analyses included 
cognitively unimpaired participants from 65 study centers and all ADNI phases, including those with subjective cognitive 
decline (SCD). In ADNI-1 and ADNI-2, cognitively normal participants initially had annual in-clinic study visits and an 
additional in-clinic assessment 6 months after their baseline. From May 2014, cognitively normal participants had an in-
clinic assessment every other year, unless they were classified as diagnostic converters. 
 
Cognitively normal ADNI participants had to meet the following core inclusion criteria: 55-90 years old, fluent in English 

or Spanish, no memory impairment, defined by education-adjusted cut-offs scores for the Wechlser Memory Scale – 

Revised (WMS-R) Logical Memory delayed recall subtest, a Mini-Mental Sate Examination (MMSE) score of 24-30, a 

Clinical Dementia Rating (CDR) global score of 0, and no significant impairment in cognitive functions or activities of 

daily living. The following exclusion criteria applied: significant neurological disease, evidence of focal lesions on MRI 

scans, foreign objects in the body (e.g. pacemakers), history of schizophrenia, major depression or bipolar disorder in 

the past year, psychotic features, agitation, or behavioral problems in the past three months, alcohol or substance abuse 

or dependence in the past two years, use of psychoactive medications (e.g., neuroleptics, OCD/ADHD medications), 

use of investigational drugs one month prior to study entry and for the duration of the study, significant systemic illness 

or unstable medical condition, clinically significant abnormalities of vitamin B12, thyroid function, or rapid plasma reagin 

tests, residence in a nursing facility, and participation in studies involving cognitive assessments more frequently than 

annually. 

 
 

1.2     DELCODE 

The German Center for Neurodegenerative Diseases (DZNE) Longitudinal Cognitive Impairment and Dementia study 
(DELCODE) is a longitudinal, observational study conducted at 10 DZNE sites in Germany.4,5 Participants were enrolled 
into the study between April 2014 and August 2018. Annual follow-up assessments are ongoing. In this study, we used 
data from the April 2024 DELCODE data freeze. We analyzed data from assessments conducted between May 8th 2014 
and April 12th 2024. The study protocols were reviewed and approved by the IRBs of the participating DZNE sites. The 
study participants provided written informed consent prior to their inclusion in the study.    
 
We included SCD patients and participants from the DELCODE control group in our analyses. The SCD group consisted 
of memory clinical patients, who sought medical support due to a self-perceived cognitive decline, but had a normal 
cognitive profile in their in-clinic neuropsychological assessment. The DELCODE control group was recruited via 
advertisements and consisted of cognitively normal individuals, who had no subjective cognitive concerns.  
 
Both groups had to meet the following core inclusion criteria: at least 60 years old, fluent in German, and no impairment 
in the Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) neuropsychological assessment battery, 
defined by a demographically-adjusted performance of z>-1.5 on all CERAD subtests. The following exclusion criteria 
applied to both groups: conditions interfering with participation in the study (e.g., significant sensory impairment), major 
depressive episode at baseline, major psychiatric disorders either at baseline or in the past (e.g., psychotic disorder, 
bipolar, disorder, substance abuse), neurodegenerative disorders, vascular dementia, history of stroke with residual 
clinical symptoms, history of malignant disease, severe or unstable medical condition, clinically significant abnormalities 
in vitamin B12, and consumption of prohibited drugs (e.g. chronic use of psychoactive compounds with sedative or 
anticholinergic effects, use of anti-dementia agents, use of investigational drugs for treatment of cognitive impairment 
one month prior to study entry and for the duration of the study).  
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1.3     NACC 

The National Alzheimer’s Coordinating Center (NACC) database consists of longitudinal, observational data collected 
by Alzheimer’s Disease Research Centers (ADRCs) in the United States of America. The assessments and data 
collection conducted by the ADRCs follow a set of standardized protocols referred to as the Uniform Data Set (UDS). 
Systematic data collection with the UDS began in 2005. Two revisions of the UDS were later introduced in 2008 and 
2015 – the UDS-2 and UDS-3.6,7  
 
In this study, we analyzed data from the June 2024 NACC data freeze. All assessments were conducted between June 
9th 2005 and May 29th 2024. We included study participants from 46 ADRCs, who were assessed with the UDS-1, UDS-
2, or UDS-3 and were classified as cognitively normal or cognitively impaired, but MCI-free, at baseline by study 
clinicians. The NACC protocols include annual in-clinic or telephone study visits. Only neuropsychological data from in-
clinic assessments were used in our analyses.  
 
The study protocols and data sharing procedures were reviewed and approved by the IRBs of the participating ADRCs 
and the University of Washington IRB. The study participants provided written informed consent prior to their inclusion 
in the database.    
 
 

2     Clinical and cognitive assessments 
 

2.1     ADNI 

In ADNI-1, we used the item “Do you feel you have more problems with memory than most?” from the Geriatric 
Depression Scale (GDS) to measure SCD, because no dedicated SCD questionnaire was included in this study phase. 
In ADNI-2 and ADNI-3, we used the Everyday Cognition Questionnaire (ECOG) to measure SCD. The cut-off for SCD 
was set at one SD above the mean ECOG total score of the DELCODE control group, which included cognitively normal 
individuals without subjective cognitive concerns (M=1.17, SD=0.18; Cut-Off: 1.35).  
 
The core neuropsychological assessment battery remained the same across the three ADNI phases. However, the 
Boston Naming Test (BNT) was replaced by the Multilingual Naming Test (MINT) in ADNI-3. The neuropsychological 
tests we analyzed in this study are listed in eTable 1. Raw test scores were converted into age-, sex/gender-, and 
education-adjusted z-scores based on published norms from the UDS and Mayo normative studies.8–10 For tests, which 
were included in both the UDS-1/2 and UDS-3 battery (e.g., Trail Making Test), we used the UDS-2 norms.8 

 
For the identification of minor neuropsychological deficits (MNPD), we calculated each participant’s median z-score of 
the nine cognitive measures listed in eTable 1. Incident MCI was identified algorithmically. We assigned the cognitive 
tests to the domain of Learning and Memory, Language, and Processing Speed and Attention (eTable 1). At least one 
test with a score of z≤-1.5 and a second test with a score of z≤-1.0 in the same cognitive domain were required to fulfill 
the criterion for MCI. Only participants, who still met this criterion at their last available follow-up assessment, were 
classified as MCI converters. Additionally, participants who met these neuropsychological criteria had to receive a clinical 
diagnosis of MCI or dementia on at least one follow-up visit to be finally classified as a diagnostic converter. Incident 
dementia was diagnosed by the ADNI study physicians based on established diagnostic criteria.11  
 
 

2.2     DELCODE 

In DELCODE; the presence of SCD was indicated by the cohort’s participant groups, specifically memory clinic patients 
with SCD and control participants without SCD (see section 1.2). The cognitive tests from the DELCODE test battery, 
which were included in our analyses, are listed in eTable 1. Raw scores from the CERAD neuropsychological 
assessment battery, including the Trail Making Test, were converted into age-, sex/gender-, and education-adjusted z-
scores based on established norms.12 Test results from the Free and Cued Selective Reminding Test, Symbol-Digit 
Substitution Test, and WMS-R Digit Spans were converted into age-, sex/gender-, and education-adjusted z-scores 
based on unpublished regression-based norms.  
 
For the identification of MNPD, we calculated each participant’s median z-score of the 12 cognitive measures listed in 
eTable 1. Incident MCI was diagnosed in a two-step review process by a consensus panel of neuropsychologists. First, 
study participants with signs of potential cognitive decline were identified algorithmically. Then these participants were 
reviewed individually based on their longitudinal cognitive and clinical profiles.13 Participants had to show signs of 
longitudinal cognitive decline, have one test score of z≤-1.5 and a second test score of z≤-1 in the same cognitive domain 
(eTable 1), and still meet this criterion at their last available assessment, to be classified as MCI converters. Incident 
dementia was diagnosed by the DELCODE study physicians based on established diagnostic criteria.11,14–19 These 
diagnoses were additionally checked for inconsistencies by a review panel.  
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2.3     NACC 

For the assessment of SCD, the dichotomous item “Does the subject report a decline in memory (relative to previously 
attained abilities)” was used in all UDS versions. The UDS-1 and UDS-2 neuropsychological assessment batteries 
included the same tests, while new tests were introduced in UDS-3. The tests from both versions, which we analyzed, 
are listed in eTable 1. Raw test scores were converted into age-, sex/gender-, and education-adjusted z-scores based 
on published norms.8,9 UDS-1/2 norms were used for the UDS-1/2 data and UDS-3 norms for the UDS-3 data. 
 
For the identification of MNPD, we calculated each participant’s median z-score of eight cognitive measures in the UDS-
1/2 and of nine cognitive measures in the UDS-3 (eTable 1). Incident MCI was identified algorithmically. We assigned 
the cognitive tests to the domain of Learning and Memory, Language, Processing Speed and Attention, and Working 
Memory (eTable 1). At least one test with a score of z≤-1.5 and a second test with a score of z≤-1.0 in the same cognitive 
domain were required to fulfill the criterion for MCI. Only participants, who still met this criterion at their last available 
follow-up assessment, were classified as MCI converters. Additionally, participants who met these neuropsychological 
criteria had to receive a clinical diagnosis of MCI or dementia on at least one follow-up visit to be finally classified as a 
diagnostic converter. Incident dementia was diagnosed by the ADRC physicians in accordance with standard diagnostic 
criteria.11,14–17,19–24 

 
 

3     Biomarker assessments 
 

3.1     ADNI 

The acquisition of positron emission tomography (PET) scans followed standardized assessment and quality control 
procedures. We included [18F]Florbetapir PET data from ADNI-2 as well as [18F]Florbetaben and [18F]Flortaucipir PET 
data from ADNI-3 in our analyses. We used the standardized uptake value ratio (SUVR) data, which is processed and 
provided by the ADNI PET Core at the University of California, Berkeley. Amyloid pathology was measured with the 
cortical summary region SUVR normalized by the whole cerebellum. Tau pathology was measured with the meta-
temporal SUVR (entorhinal, amygdala, fusiform, inferior temporal, and middle temporal regions of interest) normalized 
by the inferior cerebellar gray matter. Based on cut-off values provided by the ADNI PET Core, amyloid pathology was 
defined as a Florbetapir SUVR≥1.11 or a Florbetaben SUVR≥1.08. In line with work by other research groups,25,26 tau 
positivity was defined by a meta-temporal SUVR greater than or equal to 2SD above the mean of amyloid PET-negative 
and cognitively normal ADNI participants (M=1.17, SD=0.07; Cut-Off: 1.30). 
 
In ADNI-1, ADNI-2, and ADNI -3, Cerebrospinal fluid (CSF) samples were collected, frozen, and shipped to the ADNI 
Biomarker Core according to standardized procedures. CSF concentrations (pg/ml) of amyloid-β42 (Aβ42) and 
phosphorylated tau (p-tau181) were measured with fully automated Roche Elecsys® immunoassays by the ADNI 
Biomarker Core at the University of Pennsylvania. Amyloid pathology was defined as CSF Aβ42≤981 (pg/ml) and tau 
pathology was defined as CSF p-tau181≥24.30 (pg/ml) based on previously published cut-offs.27  
 
 

3.2     DELCODE 

[18F]Florbetaben PET scans were conducted in a sub-sample of SCD patients and followed standardized assessment 
procedures. The raw imaging data were processed and Centiloid values were calculated by the DZNE PET research 
group. Amyloid pathology was defined by a Centiloid score ≥24.4.28 
 
In both the SCD and control groups, CSF samples were collected, frozen, and shipped to the DZNE Biorepository 
according to standardized procedures. CSF biomarker concentrations were measured centrally in one laboratory. CSF 
Aβ42/40 was measured on the Mesoscale Diagnostics platform and CSF p-tau181 was measured with the Fujirebio 
Innotest® assay.4 Amyloid positivity was defined as CSF Aβ42/40 ≤0.08 and tau pathology was defined as CSF p-tau181 
≥73.65 (pg/ml) based on previously published mixture-modelling cut-offs. 

5 
 
 

3.3     NACC 

The standardized collection of biomarker and imaging findings was introduced with the UDS-3 in 2015.7 If a CSF, PET, 
or MRI assessment was conducted, ADRC clinicians are asked to indicate whether abnormalities were found, based on 
local standards for positivity. For the assessment of amyloid pathology, we used the dichotomous yes/no items 
“Abnormally elevated amyloid on PET” and “Abnormally low amyloid in CSF”. For the assessment of tau pathology, we 
used the dichotomous items “Tau PET evidence for AD” and “Abnormally elevated CSF tau or ptau”. 
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4     Adjustment for race and Hispanic ethnicity  

In NACC, participants self-reported their race(s) during the NACC intake interview and were able to give up to three 
answers. These were assigned into the following categories along National Institutes of Health (NIH) guidelines: White, 
Black or African American, American Indian or Alaska Native, Native Hawaiian or Pacific Islander, Asian, and Multiracial. 
Additionally, participants were reported whether they are of Hispanic/Latino ethnicity (0 = No, 1 = Yes) regardless of 
race.  
 
In ADNI, participants reported their race(s) along the following categories: White, Black or African American, American 
Indian or Alaska Native, Native Hawaiian or Pacific Islander, Asian, and more than one race. Additionally, they were 
asked to report their ethnicity (1 = Hispanic or Latino, 2 = not Hispanic or Latino).  
 
We repeated our core analyses in the pooled ADNI and NACC sample of participants with baseline race and ethnicity 
data, once without adjustment for race and ethnicity and then with adjustment for these factors. All models were adjusted 
for the participants´ age and sex/gender, while the Cox and restricted mean survival time (RMST) regression models 
were additionally adjusted for years of education. Race was coded along the aforementioned categories. Participants 
identifying as White served as the reference group. Ethnicity was coded as 0 = Not Hispanic/Latino and 1 = 
Hispanic/Latino.  
 

 

5     Adjustment for vascular risk factors and ApoE  

In ADNI, DELCODE, and NACC diagnoses of hypertension, hypercholesterolemia, and diabetes were derived from the 

self- and informant-reported medical histories of the participants. Past or present smoking was defined by self-reported 

information. The participants’ body mass index (BMI) was calculated from height and weight assessments conducted 

during in-person study visits. In ADNI and DELCODE apolipoprotein E (APOE) genotyping was conducted in the cohort’s 

central laboratories according to standardized procedures. In NACC, APOE genotyping was conducted either locally in 

the ADRCs or by the Alzheimer’s Disease Generic Consortium (ADGC) and National Cell Repository for Alzheimer’s 

Disease (NCRAD).  

 

The core analyses in the pooled ADNI, DELCODE, and NACC samples were repeated in participants with complete 

data in these additional covariates. First without adjustment for the additional covariates, then with adjustment for BMI, 

smoking (0 = never smokers, 1 = past/present smokers), hypertension, hypercholesterolemia, and diabetes (0 = absent, 

1 = present), and finally with additional adjustment for APOE genotype (0 = no ε4 allele, 1 = 1/2 ε4 alleles). All models 

were adjusted for the participants´ age and sex/gender, while the Cox and RMST regression models were additionally 

adjusted for years of education.  
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Figure S1. Flow diagram of the sample selection in ADNI  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

 

 

 

 
Notes. Selection and size of the analytical samples in ADNI. Participants who were classified as cognitively normal, but met the actuarial MCI criterion, 

we applied at follow-up (see section 2.1), at baseline were excluded from the analyses. Additionally, participants who did not have sufficient 

neuropsychological test data to determine the presence/absence of this actuarial definition of MCI or MNPD at baseline were excluded. Abbreviations: 

AD = Alzheimer´s disease; CSF = cerebrospinal fluid; MCI = mild cognitive impairment; PET = positron emission tomography; SCD = subjective 

cognitive decline   
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Notes. Selection and size of the analytical samples in DELCODE. Participants who did not have sufficient neuropsychological test data to determine 

the presence/absence of MCI or MNPD at baseline were excluded. Abbreviations: AD = Alzheimer´s disease; CSF = cerebrospinal fluid; MCI = mild 

cognitive impairment; PET = positron emission tomography; SCD = subjective cognitive decline  
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Figure S4. Sensitivity, specificity, positive predictive value curves over five years of follow-
up (Predictive value of clinical groups) 

 

 
 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Notes. Time-dependent inverse probability of censoring weighting (IPCW) estimates of sensitivity, specificity, and positive/negative predictive values. 
Results estimate the prognostic value of different clinical criteria for the progression to MCI over five years of follow-up (in participants with baseline 
amyloid data). The following clinical criteria were compared: presence of SCD or MNPD [SCD+ or MNPD+], presence of SCD [SCD+], presence of 
MNPD [MNPD+], and presence of both SCD and MNPD [SCD+/MNPD+]. Abbreviations: MNPD = minor neuropsychological deficits (present +, absent 
-); NPV = negative predictive value; PPV = positive predictive value; SCD = subjective cognitive decline (present +, absent -).  
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SCD+/MNPD+ 
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MNPD+ 
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SCD+ or MNPD+ 
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Figure S5. Sensitivity, specificity, positive predictive value curves over five years of follow-
up (Predictive value of amyloid positivity in different clinical groups) 
 

 

 

 
 

  

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Notes. Time-dependent inverse probability of censoring weighting (IPCW) estimates of sensitivity, specificity, and positive/negative predictive values. 
Results estimate the prognostic value of amyloid positivity for the progression to MCI over five years of follow-up (in different clinical groups). The 
clinical groups were compared: all cognitively normal groups [All], participants with SCD or MNPD [SCD+ or MNPD+], participants with SCD [SCD+], 
participants with MNPD [MNPD+], and participants with SCD and MNPD [SCD+/MNPD+]. Abbreviations: MNPD = minor neuropsychological deficits 
(present +, absent -); NPV = negative predictive value; PPV = positive predictive value; SCD = subjective cognitive decline (present +, absent -).  
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Table S1. Neuropsychological assessment batteries 
 

Cognitive Domain: Learning and Memory 

ADNI DELCODE NACC UDS-1/2 NACC UDS-3 

WMS-R  
Logical Memory 
Immediate Recall 

CERAD Word List 
Immediate Recall 

WMS-R  
Logical Memory 
Immediate Recall 

Craft Story 21 
Immediate Recall 

WMS-R  
Logical Memory 
Delayed Recall 

CERAD Word List 
Delayed Recall 

WMS-R  
Logical Memory 
Delayed Recall 

Craft Story 21 
Delayed Recall 

RAVLT 
Immediate Recall  

CERAD Word List 
Recognition 

 Benson Figure 
Delayed Recall 

RAVLT 
Delayed Recall 

FCSRT 
Free Recall 

  

RAVLT 
Recognition 

   

Cognitive Domain: Language 

ADNI DELCODE NACC UDS-1/2 NACC UDS-3 

BNT (ADNI-1/2) or  
MINT (ADNI-3) 

BNT (15 Items) BNT MINT 

Verbal Fluency 
Animals 

Verbal Fluency  
Animals 

Verbal Fluency 
Animals 

Verbal Fluency 
Animals 

Cognitive Domain: Processing Speed and Attention 

ADNI DELCODE NACC UDS-1/2 NACC UDS-3 

TMT-A TMT-A TMT-A TMT-A 

TMT-B TMT-B TMT-B TMT-B 

 SDMT   

Cognitive Domain: Working Memory 

ADNI DELCODE NACC UDS-1/2 NACC UDS-3 

 WMS-R 
Digits Span Forward 

WMS-R 
Digits Span Forward 

Number Span 
Forward 

 WMS-R 
Digits Span Backward 

WMS-R 
Digits Span Backward 

Number Span 
Backward 

 FCSRT 
Serial Subtractions 

  

 
Abbreviations: BNT = Boston Naming Test; CERAD = Consortium to Establish a Registry for Alzheimer´s Disease – Neuropsychological Assessment 
Battery; FCSRT = Free and Cued Selective Reminding Test; MINT = Multilingual Naming Test; RAVLT = Rey Auditory Verbal Learning Test; SDMT 
= Symbol Digit Modalities Test; TMT = Trail Making Test; WMS-R = Wechsler Memory Scale – Revised  
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Table S2. Baseline characteristics of participants with baseline amyloid and progression data 
 

Amyloid-positive participants SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 253 17 204 23 

Age (years), M (SD) 72.8 (6.8) 71.9 (6.0) 73.4 (6.4) 75.9 (4.7) 

Education (years), M (SD) 16.5 (2.6) 17.1 (2.8) 15.9 (2.9) 16.3 (2.9) 

Sex (female), n (%)  146 (57.7%) 8 (47.1%) 104 (51.0%) 9 (39.1%) 

CDR-SOB, M (SD) 0.1 (0.3) 0.0 (0.0) 0.3 (0.6) 0.6 (0.8) 

Follow-up (years), M (SD) 3.9 (2.7) 3.9 (2.9) 4.0 (2.5) 3.9 (2.2) 

Progression to MCI, n (%)a 30 (12.3%) 6 (37.5%) 54 (27.7%) 17 (73.9%) 

Progression to dementia, n (%)b 13 (5.1%) 0 (0%) 17 (8.4%) 6 (26.1%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: CDR-SOB = Clinical Dementia 
Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive 
decline (present +, absent -). 
 
a Data missing in 20 individuals (n=10 SCD-/MNPD-; n=1 SCD-/MNPD+; n=9 SCD+/MNPD-) 
b Data missing in 1 individual (n=1 SCD+/MNPD-)  



 

13 
 

Table S3. Baseline characteristics of participants with progression data and participants with 
biomarker data (ADNI) 
 

Participants with progression data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 406 21 159 13 

Age (years), M (SD) 72.9 (6.3) 71.8 (4.8) 72.3 (5.9) 71.5 (6.2) 

Education (years), M (SD) 16.6 (2.6) 16.4 (2.8) 16.1 (2.6) 17.2 (2.7) 

Sex (female), n (%)  217 (53.4%) 13 (61.9%) 88 (55.3%) 10 (76.9%) 

CDR-SOB, M (SD) 0.0 (0.1) 0.0 (0.2) 0.0 (0.2) 0.1 (0.3) 

Follow-up (years), M (SD) 5.4 (3.1) 5.8 (3.4) 5.0 (2.8) 3.8 (2.0) 

Progression to MCI, n (%)a 40 (10.1%) 6 (30.0%) 17 (11.0%) 4 (33.3%) 

Progression to dementia, n (%)b 19 (4.7%) 1 (4.8%) 4 (2.5%) 1 (7.7%) 

Participants with biomarker data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 378 23 178 18 

Age (years), M (SD) 71.5 (6.7) 69.5 (4.7) 71.9 (6.3) 71.3 (7.6) 

Education (years), M (SD) 16.6 (2.4) 16.0 (3.0) 16.3 (2.5) 17.2 (2.5) 

Sex (female), n (%)  212 (56.1%) 12 (52.2%) 101 (56.7%) 12 (66.7%) 

CDR-SOB, M (SD) 0.0 (0.1) 0.0 (0.1) 0.0 (0.2) 0.1 (0.3) 

Amyloid positivity, n (%)c 103 (27.4%) 6 (26.1%) 68 (38.4%) 6 (35.3%) 

Tau positivity, n (%)d 74 (20.6%) 3 (14.3%) 34 (20.4%) 6 (37.5%) 

AT biomarker classificatione     

A-T-, n (%) 220 (61.5%) 15 (71.4%) 91 (54.8%) 8 (53.3%) 

A+T-, n (%) 64 (17.9%) 3 (14.3%) 41 (24.7%) 1 (6.7%) 

A-T+, n (%) 37 (10.3%) 1 (4.8%) 11 (6.6%) 1 (6.7%) 

A+T+, n (%) 37 (10.3%) 2 (9.5%) 23 (13.9%) 5 (33.3%) 

Follow-up (years), M (SD) 4.4 (3.3) 3.6 (3.5) 4.2 (3.1) 2.8 (2.5) 

Progression to MCI, n (%)f 26 (8.3%) 5 (33.3%) 16 (10.8%) 4 (33.3%) 

Progression to dementia, n (%)g 12 (3.8%) 1 (6.2%) 4 (2.6%) 1 (7.7%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: A = amyloid positivity (present +, 
absent -); CDR-SOB = Clinical Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present 
+, absent -); SCD = subjective cognitive decline (present +, absent -); T = tau positivity (present +, absent -). 
 
a Data missing in 15 individuals (n=8 SCD-/MNPD-; n=1 SCD-/MNPD+; n=5 SCD+/MNPD-; n=1 SCD+/MNPD+) 
b Data missing in 2 individuals (n=2 SCD+/MNPD-) 
c Data missing in 4 individuals (n=2 SCD-/MNPD-; n=1 SCD+/MNPD-; n=1 SCD+/MNPD+) 
d Data missing in 33 individuals (n=18 SCD-/MNPD-; n=2 SCD-/MNPD+; n=11 SCD+/MNPD-; n=2 SCD+/MNPD+) 
e Data missing in 37 individuals (n=20 SCD-/MNPD-; n=2 SCD-/MNPD+; n=12 SCD+/MNPD-; n=3 SCD+/MNPD+) 
f Data missing in 108 individuals (n=64 SCD-/MNPD-; n=8 SCD-/MNPD+; n=30 SCD+/MNPD-; n=6 SCD+/MNPD+) 
g Data missing in 97 individuals (n=58 SCD-/MNPD-; n=7 SCD-/MNPD+; n=27 SCD+/MNPD-; n=5 SCD+/MNPD+)  
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Table S4. Baseline characteristics of participants with baseline amyloid and progression data 
(ADNI) 
 

Amyloid-positive participants SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 90 5 59 5 

Age (years), M (SD) 73.7 (6.5) 71.6 (4.0) 73.9 (6.6) 77.6 (4.8) 

Education (years), M (SD) 16.2 (2.7) 16.8 (3.3) 16.3 (2.7) 17.4 (2.1) 

Sex (female), n (%)  55 (61.1%) 4 (80.0%) 33 (55.9%) 3 (60.0%) 

CDR-SOB, M (SD) 0.0 (0.1) 0.0 (0.0) 0.0 (0.1) 0.3 (0.4) 

Follow-up (years), M (SD) 4.7 (3.0) 6.2 (2.3) 4.7 (2.4) 4.6 (2.3) 

Progression to MCI, n (%)a 16 (18.4%) 3 (60.0%) 11 (19.0%) 4 (80.0%) 

Progression to dementia, n (%)b 9 (10.0%) 0 (0%) 4 (6.9%) 1 (20.0%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: CDR-SOB = Clinical Dementia 
Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive 
decline (present +, absent -). 
 
a Data missing in 4 individuals (n=3 SCD-/MNPD-; n=1 SCD+/MNPD-) 
b Data missing in 1 individual (n=1 SCD+/MNPD-)  
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Table S5. Baseline characteristics of participants with progression data and participants with 
biomarker data (DELCODE) 
 

Participants with progression data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 203 9 362 44 

Age (years), M (SD) 69.1 (5.4) 67.1 (5.3) 70.7 (6.0) 72.0 (5.9) 

Education (years), M (SD) 14.7 (2.8) 17.2 (1.4) 14.7 (2.9) 15.9 (2.9) 

Sex (female), n (%)  117 (57.6%) 3 (33.3%) 173 (47.8%) 17 (38.6%) 

CDR-SOB, M (SD) 0.0 (0.1) 0.0 (0.0) 0.3 (0.5) 0.6 (0.7) 

Follow-up (years), M (SD) 6.2 (2.4) 6.9 (1.8) 5.5 (2.1) 4.9 (2.6) 

Progression to MCI, n (%)a 18 (8.9%) 5 (55.6%) 94 (26.1%) 29 (65.9%) 

Progression to dementia, n (%) 0 (0%) 0 (0%) 13 (3.6%) 6 (13.6%) 

Participants with biomarker data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 87 4 208 28 

Age (years), M (SD) 68.6 (5.0) 66.8 (3.6) 70.8 (5.9) 72.9 (5.5) 

Education (years), M (SD) 14.5 (2.8) 15.8 (2.2) 14.9 (3.0) 16.0 (3.0) 

Sex (female), n (%)  47 (54.0%) 0 (0%) 87 (41.8%) 10 (35.7%) 

CDR-SOB, M (SD) 0.1 (0.2) 0.0 (0.0) 0.4 (0.6) 0.5 (0.7) 

Amyloid positivity, n (%) 22 (25.3%) 1 (25.0%) 71 (34.1%) 14 (50.0%) 

Tau positivity, n (%)b 6 (6.9%) 1 (25.0%) 25 (13.4%) 7 (28.0%) 

AT biomarker classificationc     

A-T-, n (%) 63 (72.4%) 3 (75.0%) 117 (62.9%) 12 (48.0%) 

A+T-, n (%) 18 (20.7%) 0 (0%) 44 (23.7%) 6 (24.0%) 

A-T+, n (%) 2 (2.3%) 0 (0%) 6 (3.2%) 1 (4.0%) 

A+T+, n (%) 4 (4.6%) 1 (25.0%) 19 (10.2%) 6 (24.0%) 

Follow-up (years), M (SD) 6.0 (2.6) 5.1 (3.9) 5.4 (2.2) 4.6 (2.3) 

Progression to MCI, n (%)d 7 (8.5%) 1 (33.3%) 54 (26.9%) 17 (65.4%) 

Progression to dementia, n (%)e 0 (0%) 0 (0%) 8 (4.0%) 5 (19.2%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: A = amyloid positivity (present +, 
absent -); CDR-SOB = Clinical Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present 
+, absent -); SCD = subjective cognitive decline (present +, absent -); T = tau positivity (present +, absent -). 
 
a Data missing in 3 individuals (n=1 SCD-/MNPD-; n=2 SCD+/MNPD-) 
b Data missing in 25 individuals (n=22 SCD+/MNPD-; n=3 SCD+/MNPD+) 
c Data missing in 25 individuals (n=22 SCD+/MNPD-; n=3 SCD+/MNPD+) 
d Data missing in 15 individuals (n=5 SCD-/MNPD-; n=1 SCD-/MNPD+; n=7 SCD+/MNPD-; n=2 SCD+/MNPD+) 
e Data missing in 15 individuals (n=5 SCD-/MNPD-; n=1 SCD-/MNPD+; n=7 SCD+/MNPD-; n=2 SCD+/MNPD+)  
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Table S6. Baseline characteristics of participants with baseline amyloid and progression data 
(DELCODE) 
 

Amyloid-positive participants SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 20 1 69 12 

Age (years), M (SD) 70.6 (5.2) 72.0 (/) 72.6 (5.2) 75.7 (5.1) 

Education (years), M (SD) 14.9 (3.1) 18.0 (/) 14.9 (3.0) 15.6 (3.2) 

Sex (female), n (%)  6 (30.0%) 0 (0%) 28 (40.6%) 2 (16.7%) 

CDR-SOB, M (SD) 0.1 (0.2) 0.0 (/) 0.4 (0.7) 0.6 (0.9) 

Follow-up (years), M (SD) 6.4 (2.0) 8.3 (/) 5.2 (2.2) 4.3 (2.0) 

Progression to MCI, n (%) 4 (20.0%) 1 (100.0%) 28 (40.6%) 9 (75.0%) 

Progression to dementia, n (%) 0 (0%) 0 (0%) 8 (11.6%) 4 (33.3%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: CDR-SOB = Clinical Dementia 
Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive 
decline (present +, absent -).  
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Table S7. Baseline characteristics of participants with progression data and participants with 
biomarker data (NACC) 

 

Participants with progression data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 7751 907 2905 412 

Age (years), M (SD) 71.0 (8.6) 71.2 (9.1) 70.9 (8.5) 70.6 (9.1) 

Education (years), M (SD) 16.0 (2.5) 16.3 (2.7) 16.1 (2.6) 16.0 (2.8) 

Sex (female), n (%)  5075 (65.5%) 542 (59.8%) 1830 (63.0%) 274 (66.5%) 

CDR-SOB, M (SD) 0.0 (0.2) 0.1 (0.2) 0.4 (0.7) 0.5 (0.7) 

Follow-up (years), M (SD) 5.4 (3.3) 4.8 (3.1) 5.0 (3.3) 4.3 (2.9) 

Progression to MCI, n (%)a 694 (9.3%) 190 (21.7%) 447 (16.0%) 122 (30.5%) 

Progression to dementia, n (%) 332 (4.3%) 60 (6.6%) 214 (7.4%) 46 (11.2%) 

Participants with biomarker data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 1143 98 400 51 

Age (years), M (SD) 70.4 (7.3) 69.2 (7.4) 71.6 (8.1) 70.3 (8.0) 

Education (years), M (SD) 16.5 (2.3) 16.6 (2.4) 16.6 (2.5) 16.2 (2.6) 

Sex (female), n (%)  720 (63.0%) 48 (49.0%) 233 (58.2%) 32 (62.7%) 

CDR-SOB, M (SD) 0.1 (0.3) 0.2 (0.4) 0.4 (0.7) 0.5 (0.7) 

Amyloid positivity, n (%) 217 (19.0%) 18 (18.4%) 106 (26.5%) 12 (23.5%) 

Tau positivity, n (%)b 76 (12.5%) 3 (6.5%) 34 (17.4%) 3 (14.3%) 

AT biomarker classificationc     

A-T-, n (%) 452 (74.6%) 39 (84.8%) 137 (70.3%) 17 (81.0%) 

A+T-, n (%) 78 (12.9%) 4 (8.7%) 24 (12.3%) 1 (4.8%) 

A-T+, n (%) 45 (7.4%) 1 (2.2%) 16 (8.2%) 1 (4.8%) 

A+T+, n (%) 31 (5.1%) 2 (4.3%) 18 (9.2%) 2 (9.5%) 

Follow-up (years), M (SD) 2.5 (2.5) 1.7 (1.9) 2.3 (2.4) 2.1 (2.3) 

Progression to MCI, n (%)d 37 (4.8%) 8 (13.3%) 28 (10.6%) 10 (32.3%) 

Progression to dementia, n (%)e 12 (1.5%) 0 (0%) 9 (3.1%) 1 (3.2%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: A = amyloid positivity (present +, 
absent -); CDR-SOB = Clinical Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present 
+, absent -); SCD = subjective cognitive decline (present +, absent -); T = tau positivity (present +, absent -). 
 
a Data missing in 404 individuals (n=249 SCD-/MNPD-; n=31 SCD-/MNPD+; n=112 SCD+/MNPD-; n=12 SCD+/MNPD+) 
b Data missing in 824 individuals (n=537 SCD-/MNPD-; n=52 SCD-/MNPD+; n=205 SCD+/MNPD-; n=30 SCD+/MNPD+) 
c Data missing in 824 individuals (n=537 SCD-/MNPD-; n=52 SCD-/MNPD+; n=205 SCD+/MNPD-; n=30 SCD+/MNPD+) 
d Data missing in 568 individuals (n=375 SCD-/MNPD-; n=38 SCD-/MNPD+; n=135 SCD+/MNPD-; n=20 SCD+/MNPD+) 
e Data missing in 481 individuals (n=319 SCD-/MNPD-; n=35 SCD-/MNPD+; n=107 SCD+/MNPD-; n=20 SCD+/MNPD+)  



 

18 
 

Table S8. Baseline characteristics of participants with baseline amyloid and progression data 
(NACC) 

 

Amyloid-positive participants SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 143 11 76 6 

Age (years), M (SD) 72.5 (7.2) 72.1 (7.2) 73.7 (7.2) 74.8 (4.3) 

Education (years), M (SD) 16.8 (2.4) 17.2 (2.8) 16.4 (2.8) 17.0 (2.8) 

Sex (female), n (%)  85 (59.4%) 4 (36.4%) 43 (56.6%) 4 (66.7%) 

CDR-SOB, M (SD) 0.1 (0.4) 0.0 (0.0) 0.4 (0.7) 0.8 (0.8) 

Follow-up (years), M (SD) 3.0 (2.2) 2.5 (2.1) 2.5 (2.0) 2.5 (2.4) 

Progression to MCI, n (%)a 10 (7.4%) 2 (20.0%) 15 (22.1%) 4 (66.7%) 

Progression to dementia, n (%) 4 (2.8%) 0 (0%) 5 (6.6%) 1 (16.7%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: CDR-SOB = Clinical Dementia 
Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive 
decline (present +, absent -). 
 
a Data missing in 16 individuals (n=7 SCD-/MNPD-; n=1 SCD-/MNPD+; n=8 SCD+/MNPD-) 
b Data missing in 71 individuals (n=49 SCD-/MNPD-; n=2 SCD-/MNPD+; n=20 SCD+/MNPD-)  
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Table S9. Cox regression results for the main effects of SCD and MNPD (Pooled samples and separate cohorts) 

 

 
Pooled 

(ADNI, DELCODE, NACC) 
NACC 

Pooled 
(ADNI, DELCODE) 

ADNI DELCODE 

All participants HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  

Outcome: MCI           

SCD+ 1.98 [1.79, 2.19] <0.001 1.95 [1.75, 2.16] <0.001 2.38 [1.74, 3.26] <0.001 1.41 [0.83, 2.39] 0.204 3.26 [2.07, 5.12] <0.001 

MNPD+ 3.16 [2.81, 3.56] <0.001 2.98 [2.63, 3.38] <0.001 5.41 [3.83, 7.65] <0.001 5.03 [2.52, 10.04] <0.001 5.32 [3.55, 7.97] <0.001 

Outcome: Dementia           

SCD+ 2.12 [1.82, 2.47] <0.001 2.12 [1.81, 2.48] <0.001 2.48 [1.28, 4.82] 0.007 0.93 [0.34, 2.53] 0.881 23.43 [1.3, 424.1] 0.033 

MNPD+ 1.97 [1.61, 2.41] <0.001 1.89 [1.54, 2.33] <0.001 3.24 [1.46, 7.19] 0.004 1.65 [0.38, 7.17] 0.501 3.95 [1.35, 11.60] 0.012 

 
Notes. Main effects of SCD and MNPD (separate models) for the progression the MCI and dementia. Reference group: SCD- for models analyzing the effect of SCD and MNPD- for models analyzing the effect of 

MNPD. All models were adjusted for the effects of baseline age, years of education, sex/gender, and study cohort (in analyses with pooled samples). A Cox regression model with Firth’s penalized maximum likelihood 

estimation was used to estimate the effect of SCD on the progression to dementia in DELCODE. Abbreviations: MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = 

subjective cognitive decline (present +, absent -).  
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Table S10. Cox regression results (Pooled samples and separate cohorts) 

 

 
Pooled 

(ADNI, DELCODE, NACC) 
NACC 

Pooled 
(ADNI, DELCODE) 

ADNI DELCODE 

All participants HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  

Outcome: MCI           

SCD-/MNPD+ 3.13 [2.68, 3.66] <0.001 3.02 [2.57, 3.54] <0.001 6.10 [3.16, 11.78] <0.001 4.48 [1.87, 10.76] 0.001 9.79 [3.55, 26.96] <0.001 

SCD+/MNPD- 1.97 [1.76, 2.20] <0.001 1.96 [1.74, 2.21] <0.001 2.30 [1.64, 3.24] <0.001 1.34 [0.75, 2.39] 0.329 3.41 [2.05, 5.68] <0.001 

SCD+/MNPD+ 6.23 [5.23, 7.42] <0.001 5.74 [4.73, 6.97] <0.001 10.49 [6.61, 16.65] <0.001 8.22 [2.84, 23.77] <0.001 14.39 [7.84, 26.42] <0.001 

Outcome: Dementia           

SCD-/MNPD+ 1.76 [1.34, 2.31] <0.001 1.78 [1.35, 2.34] <0.001 1.05 [0.14, 8.00] 0.961 0.92 [0.12, 7.01] 0.937 16.47 [0.2, 1114.8] 0.192 

SCD+/MNPD- 2.04 [1.72, 2.41] <0.001 2.07 [1.74, 2.45] <0.001 2.00 [0.98, 4.09] 0.058 0.76 [0.25, 2.29] 0.622 18.21 [0.9, 357.1] 0.056 

SCD+/MNPD+ 4.57 [3.41, 6.10] <0.001 4.25 [3.12, 5.79] <0.001 8.27 [3.12, 21.92] <0.001 5.12 [0.65, 39.99] 0.120 60.08 [2.8, 1293.3] 0.009 

Amyloid-positive 
participants 

HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  HR [95% CI] p  

Outcome: MCI           

SCD-/MNPD+ 4.99 [2.03, 12.26] <0.001 4.14 [0.87, 19.81] 0.075 5.24 [1.72, 16.03] 0.004 5.38 [1.42, 20.44] 0.014 7.33 [0.78, 69.11] 0.082 

SCD+/MNPD- 2.36 [1.47, 3.80] <0.001 3.64 [1.56, 8.50] 0.003 1.68 [0.95, 2.98] 0.074 1.15 [0.53, 2.50] 0.722 2.53 [0.88, 7.26] 0.086 

SCD+/MNPD+ 11.70 [5.94, 23.04] <0.001 39.39 [10.84, 143.13] <0.001 8.17 [3.74, 17.86] <0.001 16.47 [4.70, 57.67] <0.001 8.32 [2.45, 28.22] 0.001 

Outcome: Dementia           

SCD-/MNPD+ 0.74 [0.04, 14.00] 0.838 3.97 [0.14, 113.20] 0.420 0.68 [0.03, 14.07] 0.801 0.61 [0.03, 14.92] 0.764 14.45 [0.2, 1203.9] 0.237 

SCD+/MNPD- 2.10 [0.97, 4.57] 0.060 3.90 [0.82, 18.61] 0.087 1.46 [0.57, 3.73] 0.429 0.97 [0.29, 3.26] 0.961 6.21 [0.29, 132.89] 0.243 

SCD+/MNPD+ 9.07 [2.91, 28.29] <0.001 43.42 [3.42, 551.49] 0.004 6.61 [1.82, 24.03] 0.004 6.21 [0.72, 62.77] 0.097 18.24 [0.7, 458.4] 0.078 

 
Notes. Reference group: SCD-/MNPD-. All models were adjusted for the effects of baseline age, years of education, sex/gender, and study cohort (in analyses with pooled samples). Cox regression models with Firth’s 

penalized maximum likelihood estimation were used for the dementia progression analyses in DELCODE as well as in amyloid-positive participants from all cohorts. Abbreviations: MCI = mild cognitive impairment; 

MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -).  
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Table S11. Pseudo-value regression results (Pooled samples and separate cohorts) 

 

 
Pooled 

(ADNI, DELCODE, NACC) 
NACC 

Pooled 
(ADNI, DELCODE) 

ADNI DELCODE 

All participants β [95% CI] p β [95% CI] p β [95% CI] p β [95% CI] p β [95% CI] p 

Outcome: MCI           

SCD-/MNPD+ -1.39 [-1.64, -1.14] <0.001 -1.33 [-1.59, -1.08] <0.001 -2.55 [-4.09, -1.00] 0.001 -1.96 [-3.94, 0.01] 0.052 -3.29 [-5.44, -1.14] 0.003 

SCD+/MNPD- -0.70 [-0.82, -0.58] <0.001 -0.69 [-0.82, -0.55] <0.001 -0.91 [-1.25, -0.56] <0.001 -0.32 [-0.87, 0.23] 0.255 -1.13 [-1.64, -0.61] <0.001 

SCD+/MNPD+ -2.55 [-2.94, -2.17] <0.001 -2.30 [-2.70, -1.89] <0.001 -4.20 [-5.26, -3.15] <0.001 -2.58 [-4.93, -0.22] 0.032 -4.41 [-5.58, -3.24] <0.001 

Outcome: Dementia           

SCD-/MNPD+ -0.24 [-0.37, -0.11] <0.001 -0.25 [-0.38, -0.12] <0.001 0.05 [-0.48, 0.58] 0.856 0.25 [-0.18, 0.67] 0.262 0.11 [-0.09, 0.31] 0.296 

SCD+/MNPD- -0.30 [-0.38, -0.22] <0.001 -0.31 [-0.40, -0.23] <0.001 -0.18 [-0.34, -0.01] 0.036 0.05 [-0.25, 0.35] 0.737 -0.35 [-0.51, -0.19] <0.001 

SCD+/MNPD+ -0.75 [-0.99, -0.51] <0.001 -0.71 [-0.97, -0.46] <0.001 -0.99 [-1.71, -0.27] 0.007 -0.36 [-1.30, 0.58] 0.456 -1.07 [-1.83, -0.32] 0.005 

Amyloid-positive 
participants 

β [95% CI] p β [95% CI] p β [95% CI] p β [95% CI] p β [95% CI] p 

Outcome: MCI           

SCD-/MNPD+ -2.60 [-5.05, -0.15] 0.037 -1.52 [-5.08, 2.04] 0.403 -3.79 [-7.46, -0.12] 0.043 -3.63 [-8.34, 1.07] 0.130 -4.51 [-6.20, -2.82] <0.001 

SCD+/MNPD- -1.29 [-2.15, -0.43] 0.003 -1.84 [-4.10, 0.41] 0.110 -0.89 [-1.86, 0.08] 0.072 -0.37 [-1.67, 0.93] 0.573 -1.13 [-3.10, 0.85] 0.264 

SCD+/MNPD+ -5.89 [-7.63, -4.15] <0.001 -6.88 [-10.29, -3.47] <0.001 -4.79 [-6.50, -3.09] <0.001 -6.00 [-8.88, -3.12] <0.001 -4.09 [-6.43, -1.74] 0.001 

Outcome: Dementia           

SCD-/MNPD+ 0.85 [-0.16, 1.85] 0.098 0.46 [-1.48, 2.40] 0.644 1.35 [0.03, 2.67] 0.045 1.27 [-0.02, 2.55] 0.054 0.67 [0.02, 1.32] 0.043 

SCD+/MNPD- -0.49 [-1.12, 0.14] 0.134 -0.61 [-2.59, 1.36] 0.542 -0.41 [-1.07, 0.26] 0.231 -0.15 [-1.09, 0.79] 0.760 -1.05 [-1.70, -0.40] 0.002 

SCD+/MNPD+ -3.51 [-5.98, -1.04] 0.005 -2.38 [-6.21, 1.46] 0.225 -2.74 [-4.82, -0.66] 0.010 -1.31 [-3.83, 1.22] 0.310 -2.97 [-5.01, -0.93] 0.004 

 
Notes. Reference group: SCD-/MNPD-. All models were adjusted for the effects of baseline age, years of education, sex/gender, and study cohort (in analyses with pooled samples). Abbreviations: MCI = mild cognitive 
impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -).  
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Table S12. Baseline characteristics of participants with progression data (Participants 
with data on race and ethnicity) 
 

Participants with progression data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 8097 918 3039 423 

Age (years), M (SD) 71.1 (8.5) 71.2 (9.0) 71.0 (8.4) 70.6 (9.0) 

Education (years), M (SD) 16.0 (2.5) 16.4 (2.7) 16.1 (2.6) 16.0 (2.8) 

Sex (female), n (%)  5255 (64.9%) 547 (59.6%) 1903 (62.6%) 282 (66.7%) 

CDR-SOB, M (SD) 0.0 (0.2) 0.1 (0.2) 0.3 (0.6) 0.4 (0.7) 

Race     

White 7000 (86.5%) 587 (63.9%) 2644 (87.0%) 286 (67.6%) 

Black / African American 754 (9.3%) 263 (28.6%) 248 (8.2%) 101 (23.9%) 

American Indian / Alaska Native 19 (0.2%) 8 (0.9%) 9 (0.3%) 5 (1.2%) 

Native Hawaiian / Pacific Islander 5 (0.1%) 1 (0.1%) 1 (0.0%) 1 (0.2%) 

Asian 126 (1.6%) 27 (2.9%) 59 (1.9%) 8 (1.9%) 

Multiracial 193 (2.4%) 32 (3.5%) 78 (2.6%) 22 (5.2%) 

Ethnicity (Hispanic), n (%) 274 (3.4%) 64 (7.0%) 144 (4.7%) 41 (9.7%) 

Follow-up (years), M (SD) 5.4 (3.3) 4.8 (3.1) 5.0 (3.2) 4.3 (2.8) 

Progression to MCI, n (%)a 727 (9.3%) 196 (22.1%) 461 (15.8%) 126 (30.7%) 

Progression to dementia, n (%)b 348 (4.3%) 61 (6.6%) 217 (7.1%) 47 (11.1%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: CDR-SOB = Clinical 
Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD 
= subjective cognitive decline (present +, absent -). 
 
a Data missing in 414 individuals (n=252 SCD-/MNPD-; n=32 SCD-/MNPD+; n=117 SCD+/MNPD-; n=13 SCD+/MNPD+) 
b  Data missing in 2 individuals (n=2 SCD+/MNPD-)  
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Table S13. Cox regression results (without / with adjustment for race and ethnicity) 

 

 
Model 1  

(Pooled ADNI, NACC) 
Model 2  

(Pooled ADNI, NACC) 

All participants HR [95% CI] p HR [95% CI] p 

Outcome: MCI     

SCD-/MNPD+ 3.08 [2.63, 3.61] <0.001 3.05 [2.59, 3.58] <0.001 

SCD+/MNPD- 1.93 [1.72, 2.17] <0.001 1.92 [1.71, 2.16] <0.001 

SCD+/MNPD+ 5.79 [4.79, 7.01] <0.001 5.73 [4.72, 6.96] <0.001 

Outcome: Dementia     

SCD-/MNPD+ 1.77 [1.35, 2.32] <0.001 1.98 [1.50, 2.61] <0.001 

SCD+/MNPD- 2.02 [1.70, 2.39] <0.001 2.04 [1.72, 2.42] <0.001 

SCD+/MNPD+ 4.23 [3.12, 5.74] <0.001 4.84 [3.55, 6.59] <0.001 

Amyloid-positive participants HR [95% CI] p HR [95% CI] p 

Outcome: MCI     

SCD-/MNPD+ 4.76 [1.78, 12.75] 0.002 3.95 [1.45, 10.80] 0.007 

SCD+/MNPD- 2.05 [1.18, 3.57] 0.011 2.02 [1.16, 3.54] 0.013 

SCD+/MNPD+ 19.74 [8.31, 46.92] <0.001 17.77 [7.45, 42.40] <0.001 

Outcome: Dementia     

SCD-/MNPD+ 0.77 [0.01, 6.20] 0.853 0.73 [0.01, 5.80] 0.819 

SCD+/MNPD- 1.72 [0.72, 3.97] 0.218 1.68 [0.69, 3.89] 0.242 

SCD+/MNPD+ 9.22 [1.64, 37.20] 0.016 8.64 [1.53, 34.90] 0.019 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study 
cohort. Model 2: additional adjustment of the effects of race and Hispanic ethnicity. Race was coded as 0 = White (reference group), 1 = 
Black or African American, 3 = American Indian or Alaska Native, 4 = Native Hawaiian or Pacific Islander, 5 = Asian, 6 = Multiracial. Hispanic 
ethnicity was coded as 0 = No (reference group), 1 = Yes. Cox regression models with Firth’s penalized maximum likelihood estimation 
were used for the dementia progression analyses in amyloid-positive participants. Abbreviations: MCI = mild cognitive impairment; MNPD 
= minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -).  
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Table S14. Pseudo-value regression results (without / with adjustment for race and 
ethnicity) 

 

 
Model 1  

(Pooled ADNI, NACC) 
Model 2  

(Pooled ADNI, NACC) 

All participants β [95% CI] p β [95% CI] p 

Outcome: MCI     

SCD-/MNPD+ -1.37 [-1.63, -1.12] <0.001 -1.36 [-1.62, -1.11] <0.001 

SCD+/MNPD- -0.67 [-0.80, -0.54] <0.001 -0.66 [-0.80, -0.53] <0.001 

SCD+/MNPD+ -2.32 [-2.72, -1.92] <0.001 -2.30 [-2.70, -1.90] <0.001 

Outcome: Dementia     

SCD-/MNPD+ -0.24 [-0.38, -0.11] <0.001 -0.30 [-0.43, -0.16] <0.001 

SCD+/MNPD- -0.30 [-0.39, -0.22] <0.001 -0.30 [-0.39, -0.22] <0.001 

SCD+/MNPD+ -0.71 [-0.96, -0.46] <0.001 -0.75 [-1.00, -0.50] <0.001 

Amyloid-positive participants β [95% CI] p β [95% CI] p 

Outcome: MCI     

SCD-/MNPD+ -2.30 [-5.13, 0.52] 0.110 -2.08 [-4.85, 0.69] 0.141 

SCD+/MNPD- -1.13 [-2.19, -0.07] 0.037 -1.12 [-2.18, -0.07] 0.037 

SCD+/MNPD+ -6.75 [-9.26, -4.23] <0.001 -6.72 [-9.08, -4.36] <0.001 

Outcome: Dementia     

SCD-/MNPD+ 0.87 [-0.21, 1.94] 0.116 0.88 [-0.21, 1.97] 0.113 

SCD+/MNPD- -0.34 [-1.16, 0.49] 0.422 -0.34 [-1.17, 0.48] 0.412 

SCD+/MNPD+ -2.52 [-5.83, 0.79] 0.136 -2.76 [-6.07, 0.56] 0.103 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study 
cohort. Model 2: additional adjustment of the effects of race and Hispanic ethnicity. Race was coded as 0 = White (reference group), 1 = 
Black or African American, 3 = American Indian or Alaska Native, 4 = Native Hawaiian or Pacific Islander, 5 = Asian, 6 = Multiracial. Hispanic 
ethnicity was coded as 0 = No (reference group), 1 = Yes. Abbreviations: MCI = mild cognitive impairment; MNPD = minor 
neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -).  
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Table S15. Baseline characteristics of participants with progression data (Participants 
with data on vascular risk factors and APOE) 
 

Participants with progression data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 7350 789 2941 385 

Age (years), M (SD) 71.0 (8.4) 71.5 (8.9) 70.9 (8.2) 70.4 (8.7) 

Education (years), M (SD) 16.0 (2.6) 16.4 (2.7) 15.9 (2.7) 16.1 (2.8) 

Sex (female), n (%)  4721 (64.2%) 463 (58.7%) 1790 (60.9%) 248 (64.4%) 

CDR-SOB, M (SD) 0.0 (0.2) 0.1 (0.2) 0.3 (0.6) 0.5 (0.7) 

APOE-ε4+, n (%) 2142 (29.1%) 264 (33.5%) 959 (32.6%) 135 (35.1%) 

BMI, M (SD) 27.3 (5.2) 28.0 (5.7) 27.0 (5.1) 27.7 (5.6) 

Past / Present smoking, n (%) 3125 (42.5%) 300 (38.0%) 1345 (45.7%) 178 (46.2%) 

Hypertension, n (%) 3294 (44.8%) 459 (58.2%) 1327 (45.1%) 215 (55.8%) 

Hypercholesterolemia, n (%) 3472 (47.2%) 407 (51.6%) 1476 (50.2%) 194 (50.4%) 

Diabetes, (%) 686 (9.3%) 117 (14.8%) 303 (10.3%) 62 (16.1%) 

Follow-up (years), M (SD) 5.7 (3.3) 5.2 (3.1) 5.4 (3.1) 4.6 (2.9) 

Progression to MCI, n (%)a 681 (9.5%) 181 (23.6%) 503 (17.6%) 136 (36.1%) 

Progression to dementia, n (%)b 324 (4.4%) 52 (6.6%) 214 (7.3%) 51 (13.2%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: APOE = Apolipoprotein 
E; BMI = Body Mass Index; CDR-SOB = Clinical Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor 
neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -). 
 
a Data missing in 271 individuals (n=164 SCD-/MNPD-; n=22 SCD-/MNPD+; n=77 SCD+/MNPD-; n=8 SCD+/MNPD+) 
b Data missing in 2 individuals (n=2 SCD+/MNPD-) 
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Table S16. Cox regression results (without / with adjustment for vascular risk factors and APOE) 
 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 
Model 3  

(ADNI, DELCODE, NACC) 

All participants HR [95% CI] p HR [95% CI] p HR [95% CI] p 

Outcome: MCI       

SCD-/MNPD+ 3.18 [2.70, 3.75] <0.001 3.17 [2.68, 3.73] <0.001 3.10 [2.63, 3.66] <0.001 

SCD+/MNPD- 1.99 [1.77, 2.24] <0.001 1.97 [1.75, 2.22] <0.001 1.93 [1.71, 2.17] <0.001 

SCD+/MNPD+ 6.55 [5.43, 7.89] <0.001 6.49 [5.38, 7.84] <0.001 6.34 [5.25, 7.65] <0.001 

Outcome: Dementia       

SCD-/MNPD+ 1.63 [1.21, 2.18] 0.001 1.65 [1.23, 2.22] 0.001 1.56 [1.16, 2.09] 0.003 

SCD+/MNPD- 2.07 [1.74, 2.47] <0.001 2.06 [1.73, 2.45] <0.001 1.98 [1.66, 2.36] <0.001 

SCD+/MNPD+ 5.14 [3.82, 6.92] <0.001 5.28 [3.92, 7.11] <0.001 4.74 [3.52, 6.38] <0.001 

Amyloid-positive participants HR [95% CI] p HR [95% CI] p HR [95% CI] p 

Outcome: MCI       

SCD-/MNPD+ 5.08 [2.05, 12.58] <0.001 5.99 [2.40, 14.97] <0.001 6.02 [2.40, 15.08] <0.001 

SCD+/MNPD- 2.26 [1.39, 3.67] 0.001 2.35 [1.44, 3.83] 0.001 2.39 [1.46, 3.91] 0.001 

SCD+/MNPD+ 10.41 [5.02, 21.57] <0.001 9.93 [4.72, 20.88] <0.001 10.07 [4.77, 21.26] <0.001 

Outcome: Dementia       

SCD-/MNPD+ 0.67 [0.03, 12.90] 0.790 0.73 [0.04, 13.86] 0.833 0.68 [0.04, 12.97] 0.798 

SCD+/MNPD- 1.94 [0.87, 4.32] 0.105 2.27 [0.97, 5.28] 0.057 2.32 [1.00, 5.39] 0.051 

SCD+/MNPD+ 9.14 [2.89, 28.89] <0.001 9.41 [2.83, 31.26] <0.001 9.96 [2.97, 33.41] <0.001 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study cohort. Model 2: additional adjustment of the effects of BMI, past/present smoking, 

hypertension, hypercholesterolemia, and diabetes. All vascular factors were coded 0 = absent, 1 = present. Model 3: additional adjustment for APOE-ε4 positivity (coded 0 = no ε4 alleles, 1 = 1/2 ε4 alleles). Cox 

regression models with Firth’s penalized maximum likelihood estimation were used for the dementia progression analyses in amyloid-positive participants. Abbreviations: APOE = Apolipoprotein E; MCI = mild cognitive 

impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -).  
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Table S17. Pseudo-value regression results (without / with adjustment for vascular risk factors and APOE) 
 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 
Model 3  

(ADNI, DELCODE, NACC) 

All participants β [95% CI] p β [95% CI] p β [95% CI] p 

Outcome: MCI       

SCD-/MNPD+ -1.40 [-1.66, -1.13] <0.001 -1.40 [-1.66, -1.13] <0.001 -1.37 [-1.64, -1.10] <0.001 

SCD+/MNPD- -0.71 [-0.84, -0.58] <0.001 -0.70 [-0.83, -0.57] <0.001 -0.69 [-0.82, -0.56] <0.001 

SCD+/MNPD+ -2.65 [-3.06, -2.24] <0.001 -2.65 [-3.06, -2.24] <0.001 -2.61 [-3.02, -2.21] <0.001 

Outcome: Dementia       

SCD-/MNPD+ -0.19 [-0.32, -0.06] 0.005 -0.20 [-0.33, -0.07] 0.003 -0.18 [-0.31, -0.05] 0.007 

SCD+/MNPD- -0.31 [-0.39, -0.22] <0.001 -0.31 [-0.39, -0.22] <0.001 -0.29 [-0.38, -0.21] <0.001 

SCD+/MNPD+ -0.86 [-1.12, -0.59] <0.001 -0.87 [-1.13, -0.60] <0.001 -0.85 [-1.11, -0.58] <0.001 

Amyloid-positive participants β [95% CI] p β [95% CI] p β [95% CI] p 

Outcome: MCI       

SCD-/MNPD+ -2.70 [-5.20, -0.20] 0.034 -2.72 [-5.15, -0.30] 0.028 -2.71 [-5.17, -0.25] 0.031 

SCD+/MNPD- -1.23 [-2.10, -0.36] 0.005 -1.19 [-2.05, -0.33] 0.007 -1.23 [-2.10, -0.36] 0.005 

SCD+/MNPD+ -5.79 [-7.66, -3.92] <0.001 -5.62 [-7.50, -3.74] <0.001 -5.71 [-7.63, -3.79] <0.001 

Outcome: Dementia       

SCD-/MNPD+ 0.88 [-0.11, 1.87] 0.083 0.93 [-0.08, 1.94] 0.072 0.93 [-0.09, 1.94] 0.074 

SCD+/MNPD- -0.42 [-1.06, 0.21] 0.192 -0.40 [-1.04, 0.23] 0.215 -0.41 [-1.06, 0.23] 0.211 

SCD+/MNPD+ -3.98 [-6.69, -1.27] 0.004 -3.83 [-6.58, -1.08] 0.006 -3.86 [-6.61, -1.11] 0.006 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study cohort. Model 2: additional adjustment of the effects of BMI, past/present smoking, 
hypertension, hypercholesterolemia, and diabetes. All vascular factors were coded 0 = absent, 1 = present. Model 3: additional adjustment for APOE-ε4 positivity (coded 0 = no ε4 alleles, 1 = 1/2 ε4 alleles). Abbreviations: 
APOE = Apolipoprotein E; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -).  
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Table S18. Logistic regression results (Pooled samples and separate cohorts) 

 

 
Pooled 

(ADNI, DELCODE, NACC) 
NACC 

Pooled 
(ADNI, DELCODE) 

ADNI DELCODE 

 OR [95% CI] p OR [95% CI] p OR [95% CI] p OR [95% CI] p OR [95% CI] p 

Outcome: Amyloid positivity           

SCD-/MNPD+ 1.04 [0.66, 1.66] 0.853 1.01 [0.59, 1.73] 0.979 1.14 [0.46, 2.81] 0.771 1.11 [0.42, 2.96] 0.827 1.08 [0.10, 11.42] 0.947 

SCD+/MNPD- 1.47 [1.20, 1.81] <0.001 1.45 [1.11, 1.91] 0.007 1.52 [1.10, 2.10] 0.011 1.66 [1.13, 2.44] 0.011 1.22 [0.68, 2.19] 0.507 

SCD+/MNPD+ 1.64 [1.04, 2.59] 0.034 1.32 [0.68, 2.59] 0.414 1.97 [1.03, 3.79] 0.042 1.36 [0.48, 3.83] 0.560 2.01 [0.80, 5.08] 0.138 

Outcome: Tau positivity           

SCD-/MNPD+ 0.71 [0.31, 1.58] 0.398 0.48 [0.14, 1.60] 0.234 1.07 [0.35, 3.26] 0.912 0.80 [0.23, 2.83] 0.729 5.55 [0.47, 65.90] 0.175 

SCD+/MNPD- 1.20 [0.89, 1.62] 0.239 1.40 [0.90, 2.19] 0.135 1.11 [0.74, 1.66] 0.621 1.00 [0.62, 1.60] 0.997 1.72 [0.66, 4.44] 0.266 

SCD+/MNPD+ 2.10 [1.13, 3.90] 0.020 1.07 [0.30, 3.75] 0.917 2.73 [1.28, 5.81] 0.009 2.68 [0.90, 8.00] 0.077 3.82 [1.10, 13.22] 0.034 

 
Notes. Reference group: SCD-/MNPD-. All models were adjusted for the effects of baseline age, sex/gender, and study cohort (in analyses with pooled samples). Abbreviations: MNPD = minor neuropsychological deficits 
(present +, absent -); SCD = subjective cognitive decline (present +, absent -).  
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Table S19. Multinomial logistic regression results (Pooled samples and separate cohorts) 

 

 
Pooled 

(ADNI, DELCODE, NACC) 
NACC 

Pooled 
(ADNI, DELCODE) 

ADNI DELCODE 

 OR [95% CI] p OR [95% CI] p OR [95% CI] p OR [95% CI] p OR [95% CI] p 

Outcome: A+T-           

SCD-/MNPD+ 0.65 [0.29, 1.47] 0.303 0.66 [0.23, 1.93] 0.452 0.64 [0.18, 2.25] 0.486 0.74 [0.21, 2.68] 0.650 –  – 

SCD+/MNPD- 1.23 [0.92, 1.66] 0.166 0.99 [0.60, 1.62] 0.953 1.41 [0.96, 2.06] 0.076 1.57 [0.99, 2.51] 0.057 1.12 [0.58, 2.13] 0.740 

SCD+/MNPD+ 0.81 [0.36, 1.82] 0.616 0.32 [0.04, 2.49] 0.279 1.16 [0.46, 2.90] 0.755 0.42 [0.05, 3.42] 0.416 1.33 [0.42, 4.15] 0.627 

Outcome: A-T+           

SCD-/MNPD+ 0.33 [0.08, 1.38] 0.129 0.27 [0.04, 2.01] 0.200 0.45 [0.06, 3.51] 0.447 0.46 [0.06, 3.65] 0.465 –  – 

SCD+/MNPD- 0.94 [0.61, 1.46] 0.782 1.14 [0.62, 2.09] 0.668 0.79 [0.42, 1.50] 0.476 0.73 [0.35, 1.50] 0.385 1.47 [0.28, 7.68] 0.645 

SCD+/MNPD+ 0.84 [0.25, 2.83] 0.779 0.56 [0.07, 4.35] 0.581 1.06 [0.23, 4.90] 0.945 0.78 [0.09, 6.51] 0.816 2.24 [0.18, 27.69] 0.530 

Outcome: A+T+           

SCD-/MNPD+ 1.09 [0.42, 2.86] 0.855 0.73 [0.17, 3.20] 0.673 1.55 [0.42, 5.68] 0.508 1.07 [0.23, 5.02] 0.933 6.94 [0.52, 91.87] 0.142 

SCD+/MNPD- 1.62 [1.09, 2.39] 0.017 1.77 [0.95, 3.30] 0.070 1.63 [0.98, 2.73] 0.062 1.59 [0.87, 2.89] 0.129 1.92 [0.61, 6.05] 0.268 

SCD+/MNPD+ 3.19 [1.56, 6.56] 0.002 1.50 [0.33, 6.91] 0.603 4.43 [1.84, 10.63] 0.001 4.06 [1.19, 13.82] 0.025 5.04 [1.17, 21.69] 0.030 

 
Notes. Reference group (clinical groups): SCD-/MNPD-. Reference category (multiple logistic regression): A-T-. All models were adjusted for the effects of baseline age, sex/gender, and study cohort (in analyses with 
pooled samples). Abbreviations: A = amyloid positivity (present +, absent -); MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -); T = tau positivity 
(present +, absent -).  
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Table S20. Baseline characteristics of participants with biomarker data (Participants 
with data on race and ethnicity) 

 

Participants with biomarker data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 1508 118 574 69 

Age (years), M (SD) 70.7 (7.2) 69.3 (7.0) 71.6 (7.6) 70.6 (7.9) 

Education (years), M (SD) 16.5 (2.3) 16.5 (2.5) 16.5 (2.5) 16.4 (2.6) 

Sex (female), n (%)  925 (61.3%) 59 (50.0%) 330 (57.5%) 44 (63.8%) 

CDR-SOB, M (SD) 0.1 (0.3) 0.1 (0.4) 0.3 (0.6) 0.4 (0.6) 

Race     

White 1317 (87.3%) 86 (72.9%) 492 (85.7%) 53 (76.8%) 

Black / African American 127 (8.4%) 21 (17.8%) 49 (8.5%) 13 (18.8%) 

American Indian / Alaska Native 9 (0.6%) 3 (2.5%) 2 (0.3%) 0 (0%) 

Native Hawaiian / Pacific Islander 1 (0.1%) 0 (0%) 0 (0%) 0 (0%) 

Asian 22 (1.5%) 3 (2.5%) 16 (2.8%) 0 (0%) 

Multiracial 32 (2.1%) 5 (4.2%) 15 (2.6%) 3 (4.3%) 

Ethnicity (Hispanic), n (%) 55 (3.6%) 15 (12.7%) 24 (4.2%) 11 (15.9%) 

Amyloid positivity, n (%)a 316 (21.0%) 24 (20.3%) 174 (30.4%) 18 (26.5%) 

Tau positivity, n (%)b 149 (15.6%) 6 (9.2%) 67 (18.6%) 9 (24.3%) 

AT biomarker classificationc     

A-T-, n (%) 667 (69.8%) 52 (80.0%) 227 (63.2%) 25 (69.4%) 

A+T-, n (%) 140 (14.6%) 7 (10.8%) 65 (18.1%) 2 (5.6%) 

A-T+, n (%) 82 (8.6%) 2 (3.1%) 26 (7.2%) 2 (5.6%) 

A+T+, n (%) 67 (7.0%) 4 (6.2%) 41 (11.4%) 7 (19.4%) 

Follow-up (years), M (SD) 2.9 (2.9) 2.1 (2.4) 2.9 (2.8) 2.2 (2.3) 

Progression to MCI, n (%)d 62 (5.8%) 13 (17.6%) 44 (10.8%) 14 (32.6%) 

Progression to dementia, n (%)e 24 (2.1%) 1 (1.3%) 13 (3.0%) 2 (4.5%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: A = amyloid positivity 
(present +, absent -); CDR-SOB = Clinical Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor 
neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -); T = tau positivity (present +, 
absent -). 
 
a  Data missing in 4 individuals (n=2 SCD-/MNPD-; n=1 SCD+/MNPD-; n=1 SCD+/MNPD+) 
b Data missing in 849 individuals (n=550 SCD-/MNPD-; n=53 SCD-/MNPD+; n=214 SCD+/MNPD-; n=32 SCD+/MNPD+) 
c Data missing in 853 individuals (n=552 SCD-/MNPD-; n=53 SCD-/MNPD+; n=215 SCD+/MNPD-; n=33 SCD+/MNPD+) 
d Data missing in 670 individuals (n=435 SCD-/MNPD-; n=44 SCD-/MNPD+; n=165 SCD+/MNPD-; n=26 SCD+/MNPD+) 
e Data missing in 572 individuals (n=373 SCD-/MNPD-; n=40 SCD-/MNPD+; n=134 SCD+/MNPD-; n=25 SCD+/MNPD+)  
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Table S21. Logistic regression results (without / with adjustment for race and ethnicity) 

 

 
Model 1  

(Pooled ADNI, NACC) 
Model 2  

(Pooled ADNI, NACC) 

 OR [95% CI] p OR [95% CI] p 

Outcome: Amyloid positivity     

SCD-/MNPD+ 1.08 [0.67, 1.72] 0.763 1.19 [0.74, 1.92] 0.477 

SCD+/MNPD- 1.55 [1.24, 1.93] 0.000 1.57 [1.25, 1.96] 0.000 

SCD+/MNPD+ 1.35 [0.77, 2.38] 0.294 1.44 [0.81, 2.56] 0.211 

Outcome: Tau positivity     

SCD-/MNPD+ 0.62 [0.26, 1.47] 0.278 0.63 [0.26, 1.51] 0.301 

SCD+/MNPD- 1.15 [0.83, 1.59] 0.402 1.15 [0.83, 1.60] 0.394 

SCD+/MNPD+ 1.69 [0.77, 3.71] 0.195 1.69 [0.76, 3.75] 0.200 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, sex/gender, and study cohort. Model 2: 
additional adjustment of the effects of race and Hispanic ethnicity. Race was coded as 0 = White (reference group), 1 = Black or African 
American, 3 = American Indian or Alaska Native, 4 = Native Hawaiian or Pacific Islander, 5 = Asian, 6 = Multiracial. Hispanic ethnicity was 
coded as 0 = No (reference group), 1 = Yes. Abbreviations: MNPD = minor neuropsychological deficits (present +, absent -); SCD = 
subjective cognitive decline (present +, absent -). 
 

 

Table S22. Multinomial logistic regression results (without / with adjustment for race 
and ethnicity) 
 

 
Model 1  

(Pooled ADNI, NACC) 
Model 2  

(Pooled ADNI, NACC) 

 OR [95% CI] p OR [95% CI] p 

Outcome: A+T-     

SCD-/MNPD+ 0.73 [0.32, 1.65] 0.449 0.79 [0.35, 1.80] 0.574 

SCD+/MNPD- 1.29 [0.92, 1.80] 0.142 1.28 [0.91, 1.79] 0.158 

SCD+/MNPD+ 0.36 [0.08, 1.56] 0.173 0.37 [0.08, 1.58] 0.179 

Outcome: A-T+     

SCD-/MNPD+ 0.34 [0.08, 1.43] 0.141 0.36 [0.09, 1.53] 0.167 

SCD+/MNPD- 0.88 [0.55, 1.41] 0.592 0.87 [0.55, 1.40] 0.576 

SCD+/MNPD+ 0.62 [0.14, 2.70] 0.526 0.65 [0.15, 2.82] 0.563 

Outcome: A+T+     

SCD-/MNPD+ 0.92 [0.32, 2.68] 0.886 0.93 [0.32, 2.72] 0.894 

SCD+/MNPD- 1.63 [1.06, 2.49] 0.026 1.65 [1.07, 2.53] 0.022 

SCD+/MNPD+ 2.56 [1.03, 6.36] 0.043 2.48 [0.99, 6.19] 0.052 

 
Notes. Reference group (clinical groups): SCD-/MNPD-. Reference category (multiple logistic regression): A-T-. Model 1: adjustment for 

the effects of baseline age, sex/gender, and study cohort. Model 2: additional adjustment of the effects of race and Hispanic ethnicity. 

Race was coded as 0 = White (reference group), 1 = Black or African American, 3 = American Indian or Alaska Native, 4 = Native 

Hawaiian or Pacific Islander, 5 = Asian, 6 = Multiracial. Hispanic ethnicity was coded as 0 = No (reference group), 1 = Yes. Abbreviations: 

A = amyloid positivity (present +, absent -); MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive 

decline (present +, absent -); T = tau positivity (present +, absent -).  
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Table S23. Baseline characteristics of participants with biomarker data (Including 
biomarker type) 
 

Participants with biomarker data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 1608 125 786 97 

Age (years), M (SD) 70.6 (7.1) 69.2 (6.8) 71.4 (7.2) 71.2 (7.3) 

Education (years), M (SD) 16.4 (2.4) 16.4 (2.5) 16.1 (2.8) 16.3 (2.7) 

Sex (female), n (%)  979 (60.9%) 60 (48.0%) 421 (53.6%) 54 (55.7%) 

CDR-SOB, M (SD) 0.1 (0.3) 0.1 (0.4) 0.3 (0.6) 0.5 (0.7) 

Amyloid positivity, n (%)a 342 (21.3%) 25 (20.0%) 245 (31.2%) 32 (33.3%) 

Tau positivity, n (%)b 156 (14.8%) 7 (9.9%) 93 (17.0%) 16 (25.8%) 

Amyloid biomarker type (CSF), n (%) 464 (28.9%) 30 (24.0%) 264 (33.6%) 26 (27.1%) 

Tau biomarker type (CSF), n (%) 606 (57.5%) 39 (54.9%) 383 (69.9%) 43 (69.4%) 

AT biomarker classificationc     

A-T-, n (%) 735 (69.9%) 57 (80.3%) 345 (63.1%) 37 (60.7%) 

A+T-, n (%) 160 (15.2%) 7 (9.9%) 109 (19.9%) 8 (13.1%) 

A-T+, n (%) 84 (8.0%) 2 (2.8%) 33 (6.0%) 3 (4.9%) 

A+T+, n (%) 72 (6.9%) 5 (7.0%) 60 (11.0%) 13 (21.3%) 

Follow-up (years), M (SD) 3.1 (2.9) 2.1 (2.5) 3.5 (2.9) 2.9 (2.5) 

Progression to MCI, n (%)d 70 (6.0%) 14 (17.9%) 98 (16.0%) 31 (44.9%) 

Progression to dementia, n (%)e 24 (2.0%) 1 (1.2%) 21 (3.3%) 7 (10.0%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Amyloid and tau biomarker types were 
coded as 0=PET and 1=CSF. Abbreviations: A = amyloid positivity (present +, absent -); CDR-SOB = Clinical Dementia Rating – Sum of 
Boxes; CSF = cerebrospinal fluid; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); PET 
= positron emission tomography; SCD = subjective cognitive decline (present +, absent -); T = tau positivity (present +, absent -). 
 
a Data missing in 4 individuals (n=2 SCD-/MNPD-; n=1 SCD+/MNPD-; n=1 SCD+/MNPD+) 
b Data missing in 882 individuals (n=555 SCD-/MNPD-; n=54 SCD-/MNPD+; n=238 SCD+/MNPD-; n=35 SCD+/MNPD+) 
c Data missing in 886 individuals (n=557 SCD-/MNPD-; n=54 SCD-/MNPD+; n=239 SCD+/MNPD-; n=36 SCD+/MNPD+) 
d Data missing in 691 individuals (n=444 SCD-/MNPD-; n=47 SCD-/MNPD+; n=172 SCD+/MNPD-; n=28 SCD+/MNPD+) 
e Data missing in 593 individuals (n=382 SCD-/MNPD-; n=43 SCD-/MNPD+; n=141 SCD+/MNPD-; n=27 SCD+/MNPD+) 
 

 

Table S24. Logistic regression results (without / with adjustment for biomarker type) 

 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 

 OR [95% CI] p OR [95% CI] p 

Outcome: Amyloid positivity     

SCD-/MNPD+ 1.04 [0.66, 1.66] 0.853 1.05 [0.66-1.67] 0.826 

SCD+/MNPD- 1.47 [1.20, 1.81] <0.001 1.49 [1.21-1.84] <0.001 

SCD+/MNPD+ 1.64 [1.04, 2.59] 0.034 1.69 [1.07-2.68] 0.025 

Outcome: Tau positivity     

SCD-/MNPD+ 0.71 [0.31, 1.58] 0.398 0.73 [0.32-1.66] 0.451 

SCD+/MNPD- 1.20 [0.89, 1.62] 0.239 1.22 [0.90-1.66] 0.207 

SCD+/MNPD+ 2.10 [1.13, 3.90] 0.020 2.30 [1.21-4.36] 0.011 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, sex/gender, and study cohort. Model 2: 
additional adjustment of the effect of amyloid (model with amyloid positivity as outcome) or tau (model with tau positivity as outcome) 
biomarker type. Biomarker type was coded as 0 = PET (reference group), 1 = CSF. Abbreviations: CSF = cerebrospinal fluid; MNPD = 
minor neuropsychological deficits (present +, absent -); PET = positron emission tomography; SCD = subjective cognitive decline (present 
+, absent -).  
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Table S25. Multinomial logistic regression results (without / with adjustment for 
biomarker type) 
 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 

 OR [95% CI] p OR [95% CI] p 

Outcome: A+T-     

SCD-/MNPD+ 0.65 [0.29, 1.47] 0.303 0.64 [0.29-1.45] 0.290 

SCD+/MNPD- 1.23 [0.92, 1.66] 0.166 1.27 [0.94-1.71] 0.119 

SCD+/MNPD+ 0.81 [0.36, 1.82] 0.616 0.86 [0.38-1.92] 0.706 

Outcome: A-T+     

SCD-/MNPD+ 0.33 [0.08, 1.38] 0.129 0.34 [0.08-1.44] 0.143 

SCD+/MNPD- 0.94 [0.61, 1.46] 0.782 0.91 [0.58-1.44] 0.697 

SCD+/MNPD+ 0.84 [0.25, 2.83] 0.779 0.88 [0.25-3.04] 0.839 

Outcome: A+T+     

SCD-/MNPD+ 1.09 [0.42, 2.86] 0.855 1.13 [0.43-2.98] 0.804 

SCD+/MNPD- 1.62 [1.09, 2.39] 0.017 1.62 [1.09-2.42] 0.017 

SCD+/MNPD+ 3.19 [1.56, 6.56] 0.002 3.33 [1.60-6.92] 0.001 

 
Notes. Reference group (clinical groups): SCD-/MNPD-. Reference category (multiple logistic regression): A-T-. Model 1: adjustment for 

the effects of baseline age, sex/gender, and study cohort. Model 2: additional adjustment of the effect of amyloid and tau biomarker type. 

Biomarker types were coded as 0 = PET (reference group), 1 = CSF. Abbreviations: A = amyloid positivity (present +, absent -); CSF = 

cerebrospinal fluid; MNPD = minor neuropsychological deficits (present +, absent -); PET = positron emission tomography; SCD = 

subjective cognitive decline (present +, absent -); T = tau positivity (present +, absent -). 
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Table S26. Baseline characteristics of participants with biomarker data (Participants 
with data on vascular risk factors and APOE) 
 

Participants with biomarker data SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 1386 102 696 86 

Age (years), M (SD) 70.8 (7.1) 69.7 (6.5) 71.8 (7.0) 71.3 (7.5) 

Education (years), M (SD) 16.4 (2.4) 16.3 (2.6) 16.0 (2.8) 16.5 (2.7) 

Sex (female), n (%)  837 (60.4%) 51 (50.0%) 369 (53.0%) 47 (54.7%) 

CDR-SOB, M (SD) 0.1 (0.2) 0.1 (0.4) 0.3 (0.5) 0.4 (0.6) 

APOE-ε4+, n (%) 464 (33.5%) 30 (29.4%) 231 (33.2%) 38 (44.2%) 

BMI, M (SD) 27.4 (5.2) 28.8 (5.5) 27.0 (4.9) 27.2 (5.2) 

Past / Present smoking, n (%) 473 (34.1%) 38 (37.3%) 262 (37.6%) 35 (40.7%) 

Hypertension, n (%) 569 (41.1%) 57 (55.9%) 320 (46.0%) 46 (53.5%) 

Hypercholesterolemia, n (%) 617 (44.5%) 54 (52.9%) 298 (42.8%) 36 (41.9%) 

Diabetes, (%) 124 (8.9%) 18 (17.6%) 77 (11.1%) 12 (14.0%) 

Amyloid positivity, n (%)a 295 (21.3%) 21 (20.6%) 225 (32.3%) 27 (31.8%) 

Tau positivity, n (%)b 148 (15.7%) 6 (10.0%) 86 (17.3%) 12 (21.4%) 

AT biomarker classificationc     

A-T-, n (%) 651 (69.3%) 48 (80.0%) 310 (62.2%) 35 (63.6%) 

A+T-, n (%) 141 (15.0%) 6 (10.0%) 102 (20.5%) 8 (14.5%) 

A-T+, n (%) 80 (8.5%) 2 (3.3%) 31 (6.2%) 2 (3.6%) 

A+T+, n (%) 68 (7.2%) 4 (6.7%) 55 (11.0%) 10 (18.2%) 

Follow-up (years), M (SD) 3.4 (2.9) 2.4 (2.6) 3.8 (2.8) 3.2 (2.5) 

Progression to MCI, n (%)d 67 (6.2%) 13 (19.4%) 92 (16.1%) 28 (43.8%) 

Progression to dementia, n (%)e 24 (2.1%) 1 (1.4%) 19 (3.2%) 7 (10.8%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: A = amyloid positivity 
(present +, absent -); APOE = Apolipoprotein E; BMI = Body Mass Index; CDR-SOB = Clinical Dementia Rating – Sum of Boxes; MCI = 
mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, 
absent -); T = tau positivity (present +, absent -). 
 
a Data missing in 3 individuals (n=2 SCD-/MNPD-; n=1 SCD+/MNPD+) 
b Data missing in 714 individuals (n=444 SCD-/MNPD-; n=42 SCD-/MNPD+; n=198 SCD+/MNPD-; n=30 SCD+/MNPD+) 
c Data missing in 717 individuals (n=446 SCD-/MNPD-; n=42 SCD-/MNPD+; n=198 SCD+/MNPD-; n=31 SCD+/MNPD+) 
d Data missing in 491 individuals (n=309 SCD-/MNPD-; n=35 SCD-/MNPD+; n=125 SCD+/MNPD-; n=22 SCD+/MNPD+) 
e Data missing in 415 individuals (n=260 SCD-/MNPD-; n=32 SCD-/MNPD+; n=102 SCD+/MNPD-; n=21 SCD+/MNPD+)  
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Table S27. Logistic regression results (without / with adjustment for vascular risk factors and APOE) 
 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 
Model 3  

(ADNI, DELCODE, NACC) 

All participants OR [95% CI] p OR [95% CI] p OR [95% CI] p 

Outcome: Amyloid positivity       

SCD-/MNPD+ 1.07 [0.65, 1.78] 0.782 1.08 [0.65, 1.80] 0.759 1.19 [0.69, 2.02] 0.533 

SCD+/MNPD- 1.52 [1.22, 1.89] <0.001 1.52 [1.22, 1.90] <0.001 1.54 [1.22, 1.94] <0.001 

SCD+/MNPD+ 1.52 [0.93, 2.48] 0.098 1.53 [0.93, 2.51] 0.093 1.24 [0.73, 2.13] 0.427 

Outcome: Tau positivity       

SCD-/MNPD+ 0.66 [0.28, 1.58] 0.354 0.67 [0.28, 1.61] 0.374 0.73 [0.30, 1.76] 0.482 

SCD+/MNPD- 1.14 [0.83, 1.55] 0.413 1.14 [0.83, 1.56] 0.410 1.14 [0.83, 1.57] 0.412 

SCD+/MNPD+ 1.53 [0.77, 3.03] 0.229 1.53 [0.76, 3.06] 0.229 1.42 [0.70, 2.87] 0.335 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study cohort. Model 2: additional adjustment of the effects of BMI, past/present smoking, 
hypertension, hypercholesterolemia, and diabetes. All vascular factors were coded 0 = absent, 1 = present. Model 3: additional adjustment for APOE-ε4 positivity (coded 0 = no ε4 alleles, 1 = 1/2 ε4 alleles). Abbreviations: 
APOE = Apolipoprotein E; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -). 
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Table S28. Multinomial logistic regression results (without / with adjustment for vascular risk factors and APOE) 
 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 
Model 3  

(ADNI, DELCODE, NACC) 

All participants OR [95% CI] p OR [95% CI] p OR [95% CI] p 

Outcome: A+T-       

SCD-/MNPD+ 0.65 [0.27, 1.57] 0.340 0.61 [0.25, 1.48] 0.273 0.72 [0.29, 1.79] 0.476 

SCD+/MNPD- 1.25 [0.92, 1.71] 0.159 1.23 [0.90, 1.68] 0.195 1.24 [0.89, 1.72] 0.204 

SCD+/MNPD+ 0.85 [0.38, 1.90] 0.685 0.83 [0.37, 1.86] 0.645 0.69 [0.29, 1.65] 0.410 

Outcome: A-T+       

SCD-/MNPD+ 0.36 [0.09, 1.53] 0.167 0.35 [0.08, 1.46] 0.149 0.36 [0.08, 1.53] 0.165 

SCD+/MNPD- 0.90 [0.57, 1.42] 0.656 0.89 [0.57, 1.41] 0.620 0.89 [0.57, 1.41] 0.622 

SCD+/MNPD+ 0.53 [0.12, 2.30] 0.400 0.51 [0.12, 2.23] 0.373 0.51 [0.12, 2.20] 0.363 

Outcome: A+T+       

SCD-/MNPD+ 0.96 [0.33, 2.78] 0.934 1.00 [0.34, 2.91] 0.994 1.19 [0.40, 3.58] 0.756 

SCD+/MNPD- 1.53 [1.02, 2.30] 0.041 1.53 [1.01, 2.31] 0.042 1.57 [1.03, 2.41] 0.037 

SCD+/MNPD+ 2.42 [1.10, 5.33] 0.028 2.45 [1.10, 5.44] 0.028 2.02 [0.86, 4.78] 0.108 

 
Notes. Reference group (clinical groups): SCD-/MNPD-. Reference category (multiple logistic regression): A-T-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study cohort. Model 
2: additional adjustment of the effects of BMI, past/present smoking, hypertension, hypercholesterolemia, and diabetes. All vascular factors were coded 0 = absent, 1 = present. Model 3: additional adjustment APOE-ε4 
positivity (coded 0 = no ε4 alleles, 1 = 1/2 ε4 alleles). Abbreviations: A = amyloid positivity (present +, absent -); APOE = Apolipoprotein E; MNPD = minor neuropsychological deficits (present +, absent -); SCD = subjective 
cognitive decline (present +, absent -); T = tau positivity (present +, absent -). 
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Table S29. Baseline characteristics of amyloid-positive participants with progression 
data (Participants with data on race and ethnicity) 

 

Amyloid-positive participants SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 231 16 135 11 

Age (years), M (SD) 73.0 (7.0) 71.9 (6.2) 73.8 (6.9) 76.1 (4.5) 

Education (years), M (SD) 16.6 (2.5) 17.1 (2.8) 16.3 (2.8) 17.2 (2.4) 

Sex (female), n (%)  140 (60.6%) 8 (50.0%) 76 (56.3%) 7 (63.6%) 

CDR-SOB, M (SD) 0.1 (0.3) 0.0 (0.0) 0.2 (0.6) 0.5 (0.7) 

Race     

White 212 (91.8%) 16 (100.0%) 123 (91.1%) 9 (81.8%) 

Black / African American 11 (4.8%) 0 (0%) 7 (5.2%) 2 (18.2%) 

American Indian / Alaska Native 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Native Hawaiian / Pacific Islander 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Asian 3 (1.3%) 0 (0%) 2 (1.5%) 0 (0%) 

Multiracial 5 (2.2%) 0 (0%) 3 (2.2%) 0 (0%) 

Ethnicity (Hispanic), n (%) 5 (2.2%) 1 (6.2%) 3 (2.2%) 1 (9.1%) 

Follow-up (years), M (SD) 3.7 (2.7) 3.7 (2.7) 3.4 (2.5) 3.5 (2.5) 

Progression to MCI, n (%)a 26 (11.8%) 5 (33.3%) 26 (20.6%) 8 (72.7%) 

Progression to dementia, n (%)b 13 (5.6%) 0 (0%) 9 (6.7%) 2 (18.2%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: CDR-SOB = Clinical 
Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -); SCD 
= subjective cognitive decline (present +, absent -). 
 
a Data missing in 20 individuals (n=10 SCD-/MNPD-; n=1 SCD-/MNPD+; n=9 SCD+/MNPD-) 
b Data missing in 1 individual (n=1 SCD+/MNPD-) 

 

 

Table S30. Baseline characteristics of amyloid-positive participants with progression 
data (Including biomarker type) 
 

Amyloid-positive participants SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 253 17 204 23 

Age (years), M (SD) 72.8 (6.8) 71.9 (6.0) 73.4 (6.4) 75.9 (4.7) 

Education (years), M (SD) 16.5 (2.6) 17.1 (2.8) 15.9 (2.9) 16.3 (2.9) 

Sex (female), n (%)  146 (57.7%) 8 (47.1%) 104 (51.0%) 9 (39.1%) 

CDR-SOB, M (SD) 0.1 (0.3) 0.0 (0.0) 0.3 (0.6) 0.6 (0.8) 

Amyloid biomarker type (CSF), n (%) 87 (34.4%) 5 (29.4%) 72 (35.3%) 9 (39.1%) 

Follow-up (years), M (SD) 3.9 (2.7) 3.9 (2.9) 4.0 (2.5) 3.9 (2.2) 

Progression to MCI, n (%)a 30 (12.3%) 6 (37.5%) 54 (27.7%) 17 (73.9%) 

Progression to dementia, n (%)b 13 (5.1%) 0 (0%) 17 (8.4%) 6 (26.1%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Amyloid biomarker types were coded as 
0=PET and 1=CSF. Abbreviations: CDR-SOB = Clinical Dementia Rating – Sum of Boxes; CSF = cerebrospinal fluid; MCI = mild cognitive 
impairment; MNPD = minor neuropsychological deficits (present +, absent -); PET = positron emission tomography; SCD = subjective 
cognitive decline (present +, absent -). 
 
a Data missing in 20 individuals (n=10 SCD-/MNPD-; n=1 SCD-/MNPD+; n=9 SCD+/MNPD-) 
b Data missing in 1 individual (n=1 SCD+/MNPD-) 
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Table S31. Cox regression results (without / with adjustment for biomarker type) 

 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 

Amyloid-positive participants HR [95% CI] p  HR [95% CI] p  

Outcome: MCI     

SCD-/MNPD+ 4.99 [2.03, 12.26] <0.001 4.97 [2.01, 12.28] 0.001 

SCD+/MNPD- 2.36 [1.47, 3.80] <0.001 2.62 [1.61, 4.26] <0.001 

SCD+/MNPD+ 11.70 [5.94, 23.04] <0.001 13.63 [6.85, 27.13] <0.001 

Outcome: Dementia     

SCD-/MNPD+ 0.74 [0.04, 14.00] 0.838 0.67 [0.03, 12.97] 0.789 

SCD+/MNPD- 2.10 [0.97, 4.57] 0.060 2.59 [1.15, 5.81] 0.021 

SCD+/MNPD+ 9.07 [2.91, 28.29] <0.001 11.90 [3.79, 37.40] <0.001 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study 
cohort. Model 2: additional adjustment of the effect of amyloid biomarker type. Biomarker type was coded as 0 = PET (reference group), 1 
= CSF. Cox regression models with Firth’s penalized maximum likelihood estimation were used for the dementia progression analyses. 
Abbreviations: CSF = cerebrospinal fluid; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, absent -
); PET = positron emission tomography; SCD = subjective cognitive decline (present +, absent -). 
 

 

Table S32. Pseudo-value regression results (without / with adjustment for biomarker 
type) 

 

 
Model 1  

(ADNI, DELCODE, NACC) 
Model 2  

(ADNI, DELCODE, NACC) 

Amyloid-positive participants β [95% CI] p β [95% CI] p 

Outcome: MCI     

SCD-/MNPD+ -2.60 [-5.05, -0.15] 0.037 -2.62 [-5.10, -0.14] 0.038 

SCD+/MNPD- -1.29 [-2.15, -0.43] 0.003 -1.43 [-2.29, -0.58] 0.001 

SCD+/MNPD+ -5.89 [-7.63, -4.15] <0.001 -6.10 [-7.78, -4.41] <0.001 

Outcome: Dementia     

SCD-/MNPD+ 0.85 [-0.16, 1.85] 0.098 0.82 [-0.24, 1.88] 0.129 

SCD+/MNPD- -0.49 [-1.12, 0.14] 0.134 -0.58 [-1.20, 0.04] 0.067 

SCD+/MNPD+ -3.51 [-5.98, -1.04] 0.005 -3.65 [-6.11, -1.19] 0.004 

 
Notes. Reference group: SCD-/MNPD-. Model 1: adjustment for the effects of baseline age, years of education, sex/gender, and study 
cohort. Model 2: additional adjustment of the effect of amyloid biomarker type. Biomarker type was coded as 0 = PET (reference group), 1 
= CSF. Abbreviations: CSF = cerebrospinal fluid; MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +, 
absent -); PET = positron emission tomography; SCD = subjective cognitive decline (present +, absent -).  
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Table S33. Baseline characteristics of amyloid-positive participants with progression 
data (Participants with data on vascular risk factors and APOE) 
 

Amyloid-positive participants SCD-/MNPD- SCD-/MNPD+ SCD+/MNPD- SCD+/MNPD+ 

n 232 16 191 19 

Age (years), M (SD) 73.0 (6.9) 72.2 (6.1) 73.4 (6.4) 76.1 (4.7) 

Education (years), M (SD) 16.4 (2.6) 17.1 (2.8) 15.9 (2.9) 16.6 (2.6) 

Sex (female), n (%)  136 (58.6%) 7 (43.8%) 94 (49.2%) 6 (31.6%) 

CDR-SOB, M (SD) 0.1 (0.3) 0.0 (0.0) 0.3 (0.6) 0.6 (0.8) 

APOE-ε4+, n (%) 118 (50.9%) 9 (56.2%) 110 (57.6%) 13 (68.4%) 

BMI, M (SD) 27.3 (5.5) 27.2 (4.1) 26.2 (4.6) 25.9 (3.6) 

Past / Present smoking, n (%) 75 (32.3%) 4 (25.0%) 63 (33.0%) 11 (57.9%) 

Hypertension, n (%) 112 (48.3%) 10 (62.5%) 87 (45.5%) 12 (63.2%) 

Hypercholesterolemia, n (%) 100 (43.1%) 10 (62.5%) 77 (40.3%) 10 (52.6%) 

Diabetes, (%) 18 (7.8%) 1 (6.2%) 17 (8.9%) 2 (10.5%) 

Follow-up (years), M (SD) 4.0 (2.8) 4.1 (2.9) 4.2 (2.5) 4.4 (2.2) 

Progression to MCI, n (%)a 29 (13.1%) 6 (40.0%) 51 (27.7%) 14 (73.7%) 

Progression to dementia, n (%)b 13 (5.6%) 0 (0%) 15 (7.9%) 6 (31.6%) 

 
Notes. Years of follow-up were truncated at 10 years (maximum follow-up in regression analyses). Abbreviations: APOE = Apolipoprotein 
E; BMI = Body Mass Index; CDR-SOB = Clinical Dementia Rating – Sum of Boxes; MCI = mild cognitive impairment; MNPD = minor 
neuropsychological deficits (present +, absent -); SCD = subjective cognitive decline (present +, absent -). 
 
a Data missing in 18 individuals (n=10 SCD-/MNPD-; n=1 SCD-/MNPD+; n=7 SCD+/MNPD-) 
b Data missing in 1 individual (n=1 SCD+/MNPD-) 
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Table S34. Sensitivity, specificity, and predictive values for the progression to MCI within five years 

 

Participants with amyloid data Cases Survivors Censored Positive Negative 
Sensitivity 
[95% CI] 

Specificity 
[95% CI] 

PPV 
[95% CI] 

NPV 
[95% CI] 

Predictor: Clinical group          

Any symptom (SCD+ or MNPD+) 153 647 1124 761 1163 72.2 [64.9, 79.6] 59.4 [55.6, 63.1] 18.6 [15.2, 22.1] 94.3 [92.6, 96.0] 

SCD+ 153 647 1124 683 1241 65.5 [57.7, 73.2] 61.5 [57.8, 65.3] 18.0 [14.4, 21.5] 93.3 [91.5, 95.1] 

MNPD+ 153 647 1124 147 1777 24.0 [17.2, 30.8] 95.8 [94.3, 97.4] 42.5 [30.5, 54.6] 90.7 [89.0, 92.5] 

SCD+/MNPD+ 153 647 1124 69 1855 17.2 [11.2, 23.3] 98.0 [96.9, 99.1] 52.5 [35.9, 69.0] 90.2 [88.5, 91.9] 

Predictor: Amyloid pathology The groups listed in these rows refer to the population in which the grouping criterion (amyloid positivity) is evaluated 

All groups 153 647 1124 477 1447 50.9 [42.6, 59.2] 79.0 [75.8, 82.1] 23.8 [18.6, 28.9] 92.6 [90.9, 94.3] 

SCD-/MNPD- 44 384 735 243 920 48.6 [33.0, 64.2] 82.6 [78.8, 86.3] 13.8 [7.5, 20.1] 96.5 [95.2, 97.9] 

Any symptom (SCD+ or MNPD+) 109 263 389 234 527 52.1 [42.4, 61.8] 73.8 [68.4, 79.1] 32.7 [25.0, 40.4] 86.3 [82.6, 90.0] 

SCD+ 97 249 337 218 465 54.2 [44.0, 64.5] 74.3 [68.9, 79.7] 33.5 [25.4, 41.6] 87.2 [83.5, 90.9] 

MNPD+ 40 27 80 39 108 54.6 [38.7, 70.6] 74.1 [57.5, 90.7] 57.0 [36.2, 77.7] 72.2 [60.8, 83.6]1 

SCD+/MNPD+ 28 13 28 23 46 61.4 [43.2, 79.5] 84.6 [64.9, 104.4] 80.8 [58.3, 103.3] 67.5 [51.2, 83.8] 

 
Notes. Time-dependent inverse probability of censoring weighting (IPCW) estimates of sensitivity, specificity, and positive/negative predictive values.29 Results estimate the prognostic value of different clinical criteria or 
of amyloid positivity in different clinical groups for the progression to MCI within five years. Abbreviations: MNPD = minor neuropsychological deficits (present +, absent -); NPV = negative predictive value; PPV = positive 
predictive value; SCD = subjective cognitive decline (present +, absent -).  
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Table S35. Power analysis results 

 

 
Estimated Trial Size  

[95% CI] 
Estimated Biomarker 
Screenings [95% CI] 

All groups 969 [800, 1228] 3930 [3683, 4213] 

Any symptom (SCD+ or MNPD+) 620 [505, 803] 2065 [1887, 2280] 

SCD+ 622 [503, 815] 1978 [1803, 2192] 

MNPD+ 290 [222, 417] 1124 [919, 1448] 

SCD+/MNPD+ 214 [168, 293] 642 [500, 895] 

 
Notes. The left column shows the estimated sample size per arm necessary to detect a 30% reduction in the risk of progression to MCI over 4.5 years 
of follow-up across different clinical inclusion criteria (all clinical groups, participants with SCD or MNPD, participants with SCD, participants with 
MNPD, and participants with SCD and MNPD). The right column shows the estimated number of biomarker screenings necessary to reach the 
estimated sample sizes. These estimates were calculated by dividing the estimated trial sizes per arm by the proportion of amyloid-positive participants 
in each clinical group. Abbreviations: MCI = mild cognitive impairment; MNPD = minor neuropsychological deficits (present +); SCD = subjective 
cognitive decline (present +).  
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