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A B S T R A C T

Background: Early detection of Alzheimer's disease (AD) is one of the critical components of the global response to
the growing dementia crisis. Analysis of serial position performance in story recall tests has yielded sensitive
metrics for the prediction of AD at low cost. In this study, we examined whether serial position markers in two
story recall tests (the logical memory test, LMT, and the Craft Story 21 test, CST) were sensitive to cross-sectional
biomarker-based assessment of in vivo neuropathology.
Methods: Participants were selected from the Wisconsin Registry of Alzheimer's Prevention (n = 288; WRAP) and
the Alzheimer's Disease Research Center (n = 156; ADRC), both from the University of Wisconsin–Madison.
Average age at PET was 68.9 (6.7) and 67.0 (8.0), respectively. Data included tau and PiB PET, and LMT for
WRAP participants and CST for ADRC participants. Two sets of Bayesian analyses (logistic regressions and
ANCOVAs) were conducted within each cohort, separately.
Results: Results indicated that the A+T+ classification was best predicted, cross-sectionally, by the recency ratio
(Rr), indexing how much of the end of the story was forgotten between initial learning and delayed assessment.
Rr outperformed traditional scores and discriminated between A+T+ and A+T− /A-T-, in both cohorts.
Conclusions: Overall, this study confirms that serial position analysis of LMT and CST data, and particularly Rr as
an index of recency loss, is a valuable tool for the identification of in vivo tau pathology in individuals free of
dementia. Diagnostic considerations are discussed.

1. Introduction

Efforts have been made in recent years to guide the diagnosis of
Alzheimer's disease (AD) towards a biological, rather than clinical,
framework [1,2,3,4]. According to the most recent working guidelines
from the National Institute on Aging and the Alzheimer's Association
(https://aaic.alz.org/nia-aa.asp), AD can be diagnosed by in vivo ab-
normalities of core biomarkers, such as amyloid β or phosphorylated
tau. However, biomarker technology and expertise may not always be
available at the point of clinical contact, and especially so outside of
urban settings [5]. For this reason, access to low cost, easy-to-use tools is

vital, provided that such assessments generate reliable associations with
core AD biomarkers levels.

Testing neuropsychological function is non-invasive, requires mini-
mal training, is inexpensive, and serves multiple functions outside of
diagnosis [6,7]. However, it may seem as though neuropsychological
assessment will become increasingly less relevant as biomarker-driven
diagnosis develops further. Therefore, we posit here that, as bio-
markers constantly evolve, neuropsychological assessments also ought
to evolve in step with them. One way to do that is to use neuropsy-
chological assessment to go beyond broad diagnostic applications and
focus on the detection of subtle shifts in underlying pathology [8].
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Relatedly, process analysis of neuropsychological test performance (or
the Boston process approach; [9,10]), proposes that different cognitive
processes underlie overall test performance, and that unearthing these
processes may be more informative than simply evaluating typical
composite scores.

Examples of effective process scores applied to the examination of
underlying AD pathology is the analysis of serial position performance.
The serial position curve is a common pattern in tests of humanmemory,
where performance tends to be better for stimuli learned at the begin-
ning (primacy) and/or at the end (recency) of a list, as compared to
those in the middle (hence the curve shape; e.g., [11]). This recall
pattern has been reproduced countless times and has been shown to
improve detection of in vivo AD pathology. Loss of primacy recall in
stories (i.e., memory for the beginning of a story), for example, was
found to predict longitudinal PET amyloid load from an unimpaired
baseline [12], while loss of recency (i.e., memory for the end of a story)
was found to associate with cerebrospinal tau levels (CSF; [13]).
Furthermore, in story recall, both loss of primacy and, to a lesser extent,
loss of recency, have been found to cross-sectionally predict biomarker-
determined AD [14], as measured by CSF levels of the p-tau/Aβ42 ratio,
which combines measures of both proteinopathies, i.e., amyloidosis and
tauopathy, and has shown a strong concordance with amyloid PET [15].

All in all, the findings above indicate that serial position markers in
story recall are associated with amyloid burden as measured by PET and
CSF, and tau as measured in CSF biomarkers, above and beyond con-
ventional clinical scores of the same test – however, it remains to be
established whether serial position markers are also sensitive to tau PET
burden. New PET ligands, and particularly, 18F-MK-6240 [16], have
emerged as sensitive biomarkers of neurofibrillary tangles in the pre-
clinical stages of AD [17]. The favourable imaging properties and spatial
distributions shown by 18F-MK-6240 [17] enable the investigation of
regional tau-tracer intake, which is crucial, as the locations of early
neuropathological changes offer valuable insights into the early clinical
characteristics of AD [18]. Thus, examining if serial position scores in
story recall are sensitive to elevations of both amyloid and tau PET is
useful, especially when assessing individuals who might have started
developing early neuropathological changes difficult to detect with
other means.

The aims of the current study were two. First, we wished to examine
whether serial position markers in story recall were sensitive to cross-
sectional PET-based biomarker positivity of amyloid (A) and tau (T)
load, as determined by 11C-PiB and 18F-MK-6240, respectively, in in-
dividuals free of dementia [19,20]. Second, as we maintain that our
serial position-based scoring should be applicable across different tests,
we set out to evaluate whether serial position metrics were sensitive to
PET A and T loads when using different story recall tests. To achieve this,
we employed two commonly used story recall tests, the Logical Memory
Task (LMT) and the Craft Story 21 test (CST; see [21]), across different
cohorts, to study prediction of biomarker status. Moreover, CST is non-
proprietary and, as such, a lower-cost option to clinicians, in compliance
with the National Alzheimer's Coordinating Center Uniform Data Set
Neuropsychological Battery suggestions [22]. Finally, considering pre-
vious findings [12–14], we anticipated that serial position markers, and
specifically, higher loss of primacy or recency from immediate learning
to delayed testing, would be associated with increased probability of an
A+T+ classification, outperforming traditional metrics, and that these
markers would also discriminate between AT groups.

2. Methods

Participants for LMT Study: Data were drawn from the Wisconsin
Registry of Alzheimer's Prevention (WRAP; University of Wisconsin –
Madison). To be included in the analysis, participants had to have
measures of both Pittsburgh compound-B (PiB) PET, to assess amyloid
distribution volume ratios (DVR), and 18F-MK-6240 PET for tau stan-
dardized uptake value ratio (SUVR), alongside story recall data, derived

from the LMT [23]. LMT and PET assessments had to be within two years
of each other. Participants were excluded if they presented as outliers by
having clinically high levels of PET tau load, but not PET amyloid load.
In addition, participants had to be classified as cognitively unimpaired
(stable or declining) or with mild cognitive impairment at cognitive
assessment. Cognitive statuses were assessed using a two-tiered
consensus conference approach (for details, see [24,25]), based on
core clinical criteria developed by the National Institute on Aging and
the Alzheimer's Association [26,27]. All in all, these criteria left us with
288 individuals, of whom 240 were classified as cognitively unimpaired
stable, 30 as cognitively unimpaired declining, and 18 with mild
cognitive impairment, at the time of cognitive assessment (see Table 1
for more demographics data). All activities for this study were approved
by the ethics committees of the authors' universities and competed in
accordance with the Declaration of Helsinki. All participants provided
informed consent prior to testing.

Participants for CST Study: Data were drawn from the University of
Wisconsin – Madison Alzheimer's Disease Research Center (ADRC). The
same inclusion and exclusion criteria as above were applied. One dif-
ference with WRAP is that in ADRC, participants were classified as
cognitively unimpaired as a single classification, or with mild cognitive
impairment, at cognitive assessment. Cognitive statuses were also
determined by a multi-disciplinary consensus conference review that
was blind to AD biomarkers statuses (e.g., PET or CSF data), based on
core clinical criteria developed by the National Institute on Aging and
the Alzheimer's Association [26,27]. Furthermore, we also removed one
extreme outlier based on inspection of q-q plots. These criteria left us
with 156 participants, of whom 140 were classified as cognitively un-
impaired and 17 with mild cognitive impairment, at the time of cogni-
tive assessment (see Table 2 for more demographics data). All activities
for this study were approved by the ethics committees of the authors'
universities and competed in accordance with the Declaration of Hel-
sinki. All participants provided informed consent prior to testing.

Memory assessment – LMT. The Logical Memory Task (LMT) is a
subtest of the Weschler Memory Scale Revised (WMS-R; [23]), and
comprises two stories (“A” and “B”), each with 25 items (“idea units”).
Each story is read aloud to the participant and then the participant is
asked to recall each story immediately after presentation, and again
after a 25–30 min delay. Participants are free to recall the items in any
order they prefer. Scoring procedures from the WMS-R manual were
applied. Although the scoring criteria permits some alteration from the
original item (e.g., “slid off the table” is allowed instead of “fell off the
table”), certain items must be recalled verbatim, e.g., numerical ex-
pressions or proper names. Two conventional clinical metrics were
extracted from LMT (averaging over A and B): LMT Total Immediate
recall, derived from the total number of idea units recalled immediately

Table 1
Demographic variables and memory scores by whole sample and AT groups:
number of females; education (mean and SD, in years); APOE risk score (mean
and SD); age at cognitive assessment (mean and SD, in years); elapsed time
between assessment and PET (mean and SD, in years); LMT visit number at
assessment (median, and min/max); Imm: immediate recall; Del: delayed recall;
Rr: recency ratio; Tr: total ratio; Pr: primacy ratio.

Total
(N = 288)

A-T-
(N = 203)

A+T-
(N = 48)

A+T+
(N = 37)

Gender (Females) 194 136 32 26
Education 16.6 (2.8) 16.5 (2.8) 16.7 (2.7) 17.0 (2.8)
APOE risk score 1.2 (0.8) 1.0 (0.6) 1.6 (0.9) 2.0 (0.9)
Age 68.9 (6.7) 68.0 (6.9) 70.8 (5.5) 71.5 (5.6)
Elapsed time 0.5 (0.5) 0.5 (0.5) 0.6 (0.6) 0.4 (0.5)
LMT visit 6 (1–8) 6 (1–8) 7 (1–8) 7 (1–8)
LMT Total Imm 13.9 (3.5) 14.1 (3.3) 14.1 (3.9) 12.2 (3.6)
LMT Total Del 12.7 (3.9) 13.0 (3.6) 13.1 (4.2) 10.6 (4.5)
LMT Rr 1.1 (0.2) 1.0 (0.2) 1.0 (0.2) 1.2 (0.5)
LMT Tr 1.1 (0.4) 1.1 (0.2) 1.2 (0.5) 1.3 (0.8)
LMT Pr 1.2 (0.3) 1.2 (0.3) 1.2 (0.4) 1.2 (0.4)
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after learning the story; and LMT Total Delayed recall, derived from the
total number of idea units recalled after the delay. Process scores were
primacy ratio (Pr; [12]), recency ratio (Rr; [12]), and total forgetting (or
total ratio; Tr; [12]). Primacy and recency were defined as the first and
final eight idea units of the story (out of 25), in keeping with previous
studies [12]. All three scores were calculated by dividing immediate
performance by delayed performance, after applying a+1 correction at
each term to compensate for possible 0 scores. Participants' cognitive
data were taken from whichever visit was closest to the PET visit.

Memory assessment – CST. The CST [28] comprises a single story
assessed immediately and after a delay of approximately 20 min. Re-
sponses are scored either verbatim if exactly reported, or paraphrased if
the general meaning is captured. We focused on the 25 paraphrased idea
items of the story and broke them down into primacy, middle and
recency bins following the same mould as with LMT (eight, nine and
eight, respectively), as LMT also employs paraphrased responses (see
also [21]).

Positron Emission Tomography. Participants underwent PET scans
with [C-11] Pittsburgh Compound-B (PiB), acquiring scan data with a
dynamic 70-min protocol [29]. Amyloid burden was assessed as a global
cortical average PiB distribution volume ratio (DVR) and the threshold
for PiB PET positivity was set at PiB ≥ 1.19 [30]. 18F-MK-6240 PET
standard uptake value ratios (SUVRs) were acquired using a 20-min
dynamic protocol, that began 70 min after the bolus injection [19,17].
Tau-positive PET scans were defined by SUVR positivity threshold at 2
standard deviations above the mean of the PiB(− ) group in the ento-
rhinal cortex (entorhinal MK-6240 SUVR > 1.27; see [17]).

Four biomarker groups were established (A-T-, A-T+, A+T-, and
A+T+) based on combinations of amyloid and tau PET biomarker pos-
itivity, yet due to the low number of individuals with A-T+ classifica-
tion, 14 inWRAP and 6 in ADRC, these were excluded from the analyses.
As a result, the final number of individuals included in the analyses was
288 in WRAP and 157 in ADRC. To explore whether serial position
metrics of story recall are associated with the probability of an A+T+
classification, participants were initially stratified into two groups: 1) A-
T- and A-T+ merged into a single group; and 2) A+T+ as the other
group. This decision to merge participants followed previous reports
showing that faster cognitive decline occurs in individuals with both
elevated amyloid and tau biomarkers, compared to those with one or no
elevated biomarkers [17,31].

Genotyping. DNA was extracted from whole blood. Samples were
aliquoted on 96-well plates for determination of APOE genotypes. An
APOE risk score was calculated based on the odds ratios of the ε2/ε3/ε4
genotype, as previously reported [27].

Analysis plan. For each story recall test in its corresponding sample
(LMT in WRAP, CST in ADRC), the same statistical analyses were con-
ducted separately, First, we carried out cross-sectional Bayesian logistic
regression analyses with AT classification as outcome (A-T- and A+T- vs.
and A+T+). Predictors were traditional and serial position metrics from
LMT or CST, depending on cohort, and control variables were years of
education, gender, APOE risk score, age at cognitive assessment, visit
number to account for practice effects, and elapsed time between
cognitive assessment and tau PET. This analysis was carried out to
identify the best predictors of AT outcomes. Credible intervals (CIs) were
set to 95%. The prior was set to JZS, and the model prior was set to
Uniform. One thousand Markov chain Monte-Carlo simulations were
conducted to determine parameters and compensate from possible vio-
lations of normality. Second, we carried out Bayesian ANCOVAs with
the same covariates; AT classification as independent variable (this time
with three separate groups: A-T-, A+T- and A+T+); and whichever
sensitive LMT/CST metrics emerged from the initial regression as
dependent variables, in separate analyses. Model priors were set to
Uniform. Analyses were conducted using JASP (0.18.3; https://jasp
-stats.org/).

3. Results

3.1. Logical memory test in WRAP

Table 1 reports demographic variables and memory scores by whole
sample (WRAP) and AT group.

Bayesian logistic regression. The logistic analysis (37 of 288 were
classified as positive) yielded a best fitting model (BF10 = 168.144,
extreme evidence) with two predictors: LMT Total Immediate recall
(BFinclusion = 1.46) and LMT Rr (BFinclusion = 2.65). BFinclusion scores
show that model odds increase when including either variable 1.5 and
2.7 times, respectively. More LMT Total Immediate recall was associated
with lower risk of an A+T+ classification (mean coefficient = − 0.066,
SD = 0.104, CIs − 0.323 to 0.062), and higher LMT Rr scores, indicating
more recency forgetting, were associated with more risk of an A+T+
classification (mean coefficient = 1.059, SD = 1.100, CIs − 0.381 to
3.514).

Bayesian ANCOVAs. Following on from the logistic regression, we
carried out two ANCOVAs with LMT Total Immediate recall and LMT Rr
as dependent variables, separately. There was moderate evidence that
LMT Total Immediate recall was influenced by the AT classification
(BF10 = 5.957; moderate evidence). As shown in Fig. 1 (left), LMT Total
Immediate recall was highest for A-T-, in the middle for A+T-, and
lowest for A+T+. Post-hoc comparisons showed that LMT Total Imme-
diate recall levels discriminated successfully between A+T+ and A-T-
(BF10 = 29.375), but not as well between A+T+ and A+T- (BF10 =

2.571) or between A-T- and A+T- (BF10 = 0.173). Analogously, the AT
classification was found to affect Rr (BF10= 35.345; strong evidence). As
shown in Fig. 1 (right), LMT Rr was lowest for A+T-, in the middle for A-
T-, and highest for A+T+. Post-hoc comparisons showed that LMT Rr
discriminated between A+T+ and both A+T- (BF10 = 3.035) and A-T-
(BF10 = 120.210), but not between A-T- and A+T- (BF10 = 0.336).

Interim summary. The analysis on WRAP data shows that LMT Total
Immediate recall and LMT Rr both provide sensitive measures of the
difference between individuals classified as A+T+ and people classified
as either A-T- or A+T-.

3.2. Craft Story 21 in ADRC

Table 2 reports demographic variables and memory scores by whole
sample (ADRC) and AT group.

Bayesian logistic regression. The logistic analysis (25 of 157 were
classified as positive) yielded a best fitting model (BF10 = 6.667, mod-
erate evidence) with CST Rr as the only predictor (BFinclusion = 6.240).
Higher CST Rr scores (mean coefficient= 1.727, SD= 1.480, CIs − 0.578
to 4.603) were associated with more A+T+ risk.

Bayesian ANCOVAs. Following on from the logistic regression, we
focused only on CST Rr for the ANCOVA. There was moderate evidence
that CST Rr was influenced by the AT classification (BF10 = 5.217). As
shown in Fig. 2, CST Rr was lowest for A+T-, in the middle for A-T-, and

Fig. 1. Means and error variance of LMT Total Immediate recall (left) and Rr
(right) scores by AT classification.
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highest for A+T+. Post-hoc comparisons showed that CST Rr was higher
for A+T+ than for A-T- (BF10 = 37.580; very strong evidence), but there
were no differences between A-T- and A+T- (BF10 = 0.360) or between
A+T- and A+T+ (BF10 = 1.137). Fig. 2 reports the means and error
variance for CST Rr, by AT group.

Interim summary. The analysis on ADRC data shows that CST Rr
provides comparatively the most sensitive measure of the difference
between individuals classified as A+T+ and people classified as either
A-T- or A+T-.

4. Discussion

In this study, we set out to examine whether serial position markers
in story recall were sensitive to cross-sectional biomarker-based
assessment of in vivo neuropathology, as determined by 18F-MK-6240
and 11C-PiB PET imaging, and to compare this sensitivity across two
commonly used story recall tests: the logical memory test and the Craft
Story 21 test. Our results, across two cohorts, confirmed that serial po-
sition analysis of story recall data, and particularly Rr as an index of
recency loss, is a valuable tool for the identification of in vivo neuro-
degenerative pathology in older individuals free of dementia.

The present study provides novel evidence on the usefulness of serial
position markers derived from story recall, especially Rr, in detecting
cross-sectional PET-based biomarker positivity of amyloid and tau in
older individuals free of dementia. Specifically, the analyses with CST
showed that Rr was the most sensitive measure to the difference be-
tween individuals classified as A+T+ and those classified as either A-T-
or A+T-, outperforming CST traditional metrics. In analyses with LMT,
the best model was a combination of Rr and LMT Total immediate recall,
but Rr was comparatively the stronger association. Altogether, results

indicate that higher Rr scores, derived from either LMT or CST, are
associated with higher odds of A+T+ classification in older adults free of
dementia.

Previous studies have shown that a faster cognitive decline occurs in
individuals with both elevated amyloid and tau biomarkers, compared
to those with one or no elevated biomarkers [17,31]. Considering am-
yloid-β and tau accumulations begin years before clinical impairment,
we believe it was necessary to examine whether serial position markers
also discriminate between individuals with different AT classifications.
Current analyses showed that in LMT, Rr discriminated between A+T+
and both A+T- and A-T-, while in CST, Rr discriminated between A+T+
and A+T-. Overall, these findings suggest that Rr, derived from either
story recall test, might provide useful clinical information in older
adults.

Analyses on clinical cut offs were consistent with these findings.
When setting Rr at 2, in both LMT-WRAP and CST-ADRC, positive pre-
dictive values (PPV) and negative predictive values (NPV) were high:
100% and 88%, respectively, for LMT; and 100% and 86%, respectively,
for CST. These figures suggest that a positive test result is always a true
positive (hit) rather than a false positive (false alarm) and that a nega-
tive test result is mostly due to a true negative (correct rejection) rather
than a false negative (miss). However, the low prevalence of amyloid
and tau PET positivity, likely due to the fact that participants were free
of dementia at cognitive assessment, makes the NPV generally more
reliable than the PPV [32]. As such, we also examined the prevalence-
free measures specificity (how likely we are to detect an AT- person
with the test) and sensitivity (how likely we are to detect an AT+ person
with the test). Again, specificity was high in both tests (100% for both),
but this time sensitivity was low (5% and 8%, respectively). Therefore,
we can conclude from our results that, with either test when applying Rr,
a negative score (i.e., a score below 2) should give us confidence that the
person will not be classified as A+T+ based on PET imaging. Hence, if
pre-selecting for further examination, participants with Rr scores at 2 or
above will be more likely to yield positive results.

While the exact neurobiological mechanisms linking loss of recency
to tau load are yet to be fully elucidated, our present findings are
consistent with previous reports. Rr has been shown, in fact, both with
word-lists tests and LMT, to be a valuable predictor of AD biomarkers
[13], and tauopathy in particular [33]. We have previously suggested
that loss of primacy, i.e., the early portion of a list or story, may be more
sensitive specifically to changes in brain amyloid deposition, as pro-
posed in Bruno et al. [12,14], possibly due to primacy performance
being more sensitive to associative memory functions and related
associative cortex, where amyloid deposition is most common (e.g.,
[34]). In contrast, Rr appears to be more responsive to tau-related
neuronal damage, which is typically associated with medial-temporal
lobe areas. However, these points are still largely a matter of specula-
tion and further investigation, examining more closely neurocognitive
activity with brain imaging, would be required to address these ideas.
Nevertheless, the present study shows that Rr is sensitive to cross-
sectional PET-based biomarker positivity of amyloid and tau load, not
only when derived from the LMT, but also when deriving Rr from a
different story recall test, CST, in a different cohort.

As noted, females represented the majority of our sample (69%), but
post hoc gender-differential secondary analyses showed that associa-
tions between Rr and AT classification were independent of gender (see
also [35]). Unlike what we previously reported with primacy (see [36]),
it is possible that recency forgetting may be less gender-dependent and,
as such, a potentially better cognitive marker in mixed-gender contexts.

The choice of limiting the analyses exclusively on individuals free of
dementia was both theoretically motivated, as well as practical. We
think that finding sensitive cognitive markers for people who are
showing no obvious signs of dementia is valuable because, in the first
instance, it would help reassure those individuals who worry they may
be on a trajectory to AD but are otherwise well – and a high negative
predictive value, as we report, is useful for that purpose –, and second, it

Table 2
Demographic variables and memory scores by whole sample and AT groups:
number of females; education (mean and SD, in years); APOE risk score (mean
and SD); age at cognitive assessment (mean and SD, in years); elapsed time
between assessment and PET (mean and SD, in years); CST visit number at
assessment (median, and min/max); Imm para: immediate paraphrased recall;
Del para: delayed paraphrased recall; Rr: recency ratio; Tr: total ratio; Pr: pri-
macy ratio.

Total
(N = 156)

A-T-
(N = 115)

A+T-
(N = 17)

A+T+
(N = 24)

Gender (Females) 105 77 13 14
Education 16.2 (2.4) 16.2 (2.4) 16.9 (2.5) 15.5 (2.5)
APOE risk score 1.3 (0.9) 1.0 (0.7) 1.6 (1.0) 2.3 (1.0)
Age 67.0 (8.0) 65.5 (7.8) 69.1 (7.2) 72.5 (7.3)
Elapsed time 0.4 (0.3) 0.4 (0.4) 0.2 (0.4) 0.3 (0.2)
CST visit 6 (1− 13) 5 (1–13) 6 (2− 11) 6 (1–13)
CST Imm para 16.8 (4.6) 17.4 (4.2) 16.6 (6.0) 14.3 (4.3)
CST Del para 15.9 (4.9) 16.6 (4.4) 15.4 (5.9) 12.8 (5.0)
CST Rr 1.1 (0.3) 1.0 (0.2) 1.0 (0.1) 1.1 (1.3)
CST Tr 1.1 (0.5) 1.1 (0.1) 1.1 (0.1) 1.4 (1.2)
CST Pr 1.1 (0.4) 1.1 (0.4) 1.1 (0.2) 1.2 (0.6)

Fig. 2. Means and error variance of CST Rr scores by AT classification.
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gives us screening measures that can be applied even without a broader
clinical context – to this point, we also controlled for demographics and
genetic risk factors, further consolidating this conclusion. However, as
mentioned, this was also a practical choice because the number of in-
dividuals with dementia in this cohort was small, thus making it
impossible to conduct meaningful separate analyses on these in-
dividuals, and otherwise making the overall cohort heterogeneous.
Nevertheless, the lack of individuals with dementia in this study is also a
limitation, as knowing how these predictors behave within more clearly
clinically defined groups would be very informative.

Another limiting factor of this study is that the participants were
overwhelmingly white Caucasians. We agree with a building interna-
tional consensus that emphasises the importance of including more di-
versity within AD research (e.g., [37]): ethnic diversity, but also
diversity based on language, culture, and economic background.

In summary, this study of two different cohorts showed that serial
position markers of story recall, and particularly Rr as an index of
recency loss, are associated with cross-sectional PET-based biomarker
positivity of amyloid and tau. Specifically, Rr, derived from either LMT
or CST, was the strongest predictor of A+T+ classification, out-
performing traditional LMT and CST scores. The present study also
showed that Rr from both tests, discriminates between A+T+ and A+T-
individuals. We believe that serial position analysis of story recall data,
and particularly Rr, may be a valuable tool for the identification of in
vivo tau pathology.
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