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Abstract

Introduction: Although subjective cognitive decline (SCD) may be an early risk marker

of Alzheimer’s Disease (AD), research on SCD among Hispanics/Latinos/as/x (henceforth
Latinos/as) living in the U.S. is lacking. We investigated if the cross-sectional relationship of
self-reported SCD with objective cognition varies as a function of ethnic background (Latinos/as
versus Non-Hispanic Whites [NHWSs]). Secondary analyses conducted solely within the Latino/a
group investigated if informant reported SCD is associated with objective cognition and whether
self-reported SCD is related to markers of brain health in a sub-sample of Latinos/as with available
MRI data.

Methods: Eighty-three participants (=60 years of age) without dementia (35 Latinos/as; 48
NHWSs) completed the Mattis Dementia Rating Scale (MDRS) and the Subjective Cognitive
Decline-Questionnaire (SCD-Q). Additionally, 22 Latino/a informants completed the informant-
version of the SCD-Q. Hierarchical regression models investigated if ethnicity moderates the
association of MDRS and SCD-Q scores after adjusting for demographics and depressive
symptoms. Correlational analyses within the Latino/a group investigated self- and informant-
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reported associations of SCD-Q scores with objective cognition, and associations of self-reported
SCD-Q scores with medial temporal lobe volume and thickness.

Results: Latinos/as had lower education and MDRS scores than NHWSs. Higher SCD-Q scores
were associated with lower MDRS scores only in Latinos/as. Within the Latino/a group, self, but
not informant reported SCD was related to objective cognition. Medium to large effect sizes were
found whereby higher self-reported SCD was associated with lower entorhinal cortex thickness
and left hippocampal volume in Latinos/as.

Conclusions: The association of SCD and concurrent objectively measured global cognition
varied by ethnic background and was only significant in Latinos/as. Self-reported SCD may be
an indicator of cognitive and brain health in Latinos/as without dementia, prompting clinicians to
monitor cognition. Future studies should explore if SCD predicts objective cognitive decline in
diverse groups of Latinos/as living in the U.S.

Keywords

neuropsychology; Latinos; Latinas; Latinx; Hispanics; ethnicity; aging; informant; study partner;
subjective memory complaints; medial temporal lobe

The worldwide older adult population is expected to more than double to 98 million by

the year 2060 (Colby & Ortman, 2015; Mather et al., 2015), with concomitant increases in
the number of people living with Alzheimer’s disease (AD) (Barnes & Yaffe, 2011; Desa,
2010; Langa, 2018). Hispanics/Latinos/as/x, hereafter referred to as Latinos/as, are expected
to comprise over 28% of the U.S. population (Colby & Ortman, 2015; U.S. Census Bureau,
2018) and are projected to remain the largest immigrant group, with 3.5 million living with
AD by the year 2060 (Wu et al., 2016). As such, identifying early risk markers of AD

can help with assessment and intervention efforts, and identify individuals who may need
further diagnostic workup or follow-up. Unfortunately, the study of early risk markers of
AD in Latinos/as has lagged in the U.S. (Babulal et al., 2019), despite numerous studies
suggesting that they are at higher risk of developing mild cognitive impairment (MCI) and
AD compared to non-Hispanic Whites (NHWSs) (Black et al., 1999; Manly et al., 2008;
Mayeda et al., 2016). Therefore, there is a need to fill this gap to improve diagnostic
accuracy and early intervention (Rose, 2005) in this growing segment of the U.S. population.

Subjective cognitive decline (SCD), which refers to a person’s (or their informant’s)
perception of decline in cognitive functioning (Rabin et al., 2017), has emerged as a
potential early risk marker of AD (Jessen, 2014; Molinuevo et al., 2017; Verfaillie et al.,
2019). Compared to those without self-reported SCD, individuals with normal cognition
who report SCD have higher rates of cognitive impairment (Reisberg et al., 2010), more
rapid rates of decline (Reisberg et al., 2010), higher risk of developing MCI (G6mez-
Ramirez et al., 2020), and exhibit brain changes consistent with preclinical AD (Amariglio
et al., 2012; Jessen, 2014), such as entorhinal cortex thinning (Holbrook et al., 2020; Jessen
et al., 2006; Meiberth et al., 2015; Rabin et al., 2017) and reduced hippocampal volume
(Holbrook et al., 2020; Perrotin et al., 2015; Rabin et al., 2017; Saykin et al., 2006; van

der Flier & Scheltens, 2009). Approximately 11.2% of Latinos/as in the U.S. report SCD, a
prevalence rate that is comparable to NHWSs (10.8%) (Taylor et al., 2018).

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2022 October 28.
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There is limited and conflicting research on the relationship between SCD and cognition

in Latinos/as. Our research group (Zlatar, Muniz, Espinoza, et al., 2018) previously found
that symptoms of depression, rather than self-reports of SCD, were associated with objective
cognition in a clinic-based sample of older Latinos/as living near the U.S.-Mexico border.
Similar results were found in studies conducted in Spain (Alegret et al., 2015) and Brazil
(Minett et al., 2008). However, these studies did not use validated SCD questionnaires
(Zlatar, Muniz, Espinoza, et al., 2018), focused exclusively on SCD related to memory
complaints (Alegret et al., 2015; Minett et al., 2008), or employed informal interviews

to ascertain SCD (Minett et al., 2008). Conversely and consistent with previous findings

in NHWs (Amariglio et al., 2012; Slot et al., 2019), studies conducted in Spain using

a questionnaire developed specifically to measure SCD across various cognitive domains
(i.e., the Subjective Cognitive Decline Questionnaire; SCD-Q) found associations between
SCD and objective cognition (Sanchez-Benavides et al., 2018; Valech et al., 2015, 2018)

as well as with risk markers of AD pathology (i.e., positive amyloid-beta status) (Sanchez-
Benavides et al., 2020). Sanchez-Benavides and colleagues (2018) found that Spaniards who
reported SCD performed significantly lower on episodic memory and attention/processing
speed compared to those who did not report SCD, even after accounting for patient
demographics, genetic factors, and mood. In the U.S., older Mexican American adults

with SCD performed lower on tasks of global cognition, language, and attention than those
without SCD (Hall et al., 2018).

Although individuals’ self-reported SCD is typically greater compared to that reported by
their informants (Rabin et al., 2017; Valech et al., 2015), informant reports of cognitive
decline better differentiate between cognitively normal and pre-AD groups in Spaniards
(\Valech et al., 2015, 2018). Moreover, informant reports are a stronger predictor of objective
performance (Sanchez-Benavides et al., 2018), consistent with most research in NHWs
(Rattanabannakit et al., 2016; Rueda et al., 2015; Slavin et al., 2010). This suggests that
informant reports may be more useful than self-reports of SCD in providing information
about early decline related to AD (Jessen et al., 2014; Valech et al., 2015). Nevertheless,
findings from Spaniard populations cannot be generalized to Latinos/as living in the U.S., as
cultural factors such as behavioral norms, values, language, traditions, and beliefs (Alarcon,
2009) may differ and impact SCD reporting (Rabin et al., 2017).

In summary, research is needed to better understand the relationship of culturally informed
self- and informant- SCD reports with objective cognition in Latinos/as living in the

U.S. This study used the Subjective Cognitive Decline Questionnaire (SCD-Q), originally
developed in Spain (Rami et al., 2014), to measure SCD. We chose the SCD-Q since it was
developed specifically to assess SCD in participants and their informants in Spanish, with
an equivalent English version, and is in line with recommendations set forth by the SCD
workgroup (Molinuevo et al., 2017). We evaluated if the relationship of self-reported SCD
and global cognition varies as a function of ethnicity (Latinos/as compared to NHWs living
in the U.S.) and whether self- or informant- SCD reports are more strongly associated with
objective cognition within the Latino/a group. We also explored whether those who self-
reported higher SCD (indicating greater cognitive complaints) had smaller medial temporal
lobe volume/thickness in a subsample of Latinos/as with available brain MRI scans.

Since we employed an SCD questionnaire validated in Spanish, we hypothesized that the

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2022 October 28.
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association of self-reported SCD and global cognition would be moderated by ethnicity, and
would be attenuated after adjusting for depression and demographic characteristics known
to influence SCD and cognition (Alegret et al., 2015; Minett et al., 2008; Zlatar, Muniz,
Espinoza, et al., 2018). Furthermore, consistent with previous research, we expected that
informant-reports would be more strongly associated with objective cognition in Latinos/as
compared to self-reports (Jessen et al., 2014; Valech et al., 2015). Lastly, we expected

that higher self-reported SCD would be related to lower brain volume and thickness in the
medial temporal lobe in a subsample of Latinos/as with available brain MRI data (Peters,
2006; Rabin et al., 2017; Sanchez-Benavides et al., 2020).

Methods

Participants

Participants were 83 community-dwelling research volunteers with a wide range of cognitive
performances who were selected from existing parent studies at the University of California,
San Diego’s (UCSD) Wellness Initiative for Senior Enrichment (WISE) Lab (NHWs) and
the Shiley-Marcos Alzheimer’s Disease Research Center (ADRC) (Latinos/as). Individuals
from both studies who had available Subjective Cognitive Decline Questionnaire (SCD-Q)
and Mattis Dementia Rating Scale (MDRS) data were selected. Only individuals aged 60
and older, without major neurological (e.g., dementia, Parkinson’s disease) or psychiatric
disorders (e.g., schizophrenia, bipolar disorder), major vascular events (e.g., stroke),
diabetes, self-reported alcohol or drug abuse, actively treated cancers, recent or remote
history of severe TBI, or history of chemotherapy in the past 6 months were included in the
analytic sample. Additionally, participants from the WISE Lab parent study were excluded
if they had poorly controlled medical problems (e.g., renal failure), a history of head injury
with loss of consciousness in the past 6 months, and a fall within the past year resulting

in hospitalization. The final analytic sample for this study consisted of 48 NHWs (Mage =
71.81 years, SDyge = 4.27, rangeyears = 65-80) and 35 Latinos/as (Mage = 73.97 years, SDage
= 7.06, rangeyears = 61-91). To generalize our findings to a more representative sample

and replicate previous studies (e.g., Alegret et al., 2015; Minett et al., 2008; Valech et al.,
2015; Zlatar, Muniz, Espinoza, et al., 2018), we included participants with a wide range

of cognitive performances, including mostly cognitively normal individuals and some with
MCI (NHW=5 & Latino/a=8). Those with frank dementia were excluded from analyses.

Both the WISE Lab and ADRC longitudinal parent studies performed comprehensive
neuropsychological testing to determine cognitive status. The WISE lab parent study
screened out dementia cases based on total scores below 32 on the modified version of

the Telephone Interview for Cognitive Status (Knopman et al., 2010). Upon formal testing,
all individuals enrolled in the WISE Lab study had T-scores greater than 40 on the MDRS,
suggesting that no participants had dementia, while MCI was defined as performance greater
than one standard deviation below normative expectations on at least two measures within a
cognitive domain (Jak et al., 2009). The ADRC defined the clinical diagnoses of dementia
and MCI based on extensive neuropsychological testing using the National Institute of
Neurological and Communicative Disorders and Stroke (NINCDS) — Alzheimer’s Disease
and Related Disorders Association (ADRDA) criteria or the National Institute on Aging —

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2022 October 28.
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Alzheimer’s Association Criteria. These criteria require concern regarding cognitive change,
impairment in one or more cognitive domains, preservation of independence in functional
abilities and no dementia to diagnose MCI, and cognitive impairment in at least 2 cognitive
domains which interfere with the ability to function for a diagnosis of dementia (Albert
etal., 2011; McKhann et al., 2011). All data was reviewed by senior ADRC neurologists
and the diagnosis was determined by a multidisciplinary team, which accounted for cultural
considerations of clinical-neuropathological correlations (Soria et al., 2018).

Latino/a participants were mostly of Mexican descent (84.4% Mexican/Chicano, 3.1%
Puerto Rican, 3.1% Central American, 9.4% Other) and were tested in their language

of preference (37.1% in Spanish, 62.9% in English). Given that the Latino/a and NHW
participants were recruited from different ongoing studies, only the Latino/a group had
study partners (n=22) who completed the informant version of the SCD-Q. Informant’s
demographic data (e.g., age, education, gender, relationship to participant) was not included
in this study because it was not collected contemporaneously to SCD-Q administration,
which is not uncommon in the literature (e.g, refer to Edmonds et al., 2014; Rueda et al.,
2015; Sanchez-Benavides et al., 2018 for articles that include informant reports without
related demographics). Additionally, a small subset of participants in the Latino/a group
(n=12) underwent neuroimaging approximately 4 and a half years prior to collection of
SCD reports and cognitive testing (Mears = 4.60, SDyears = 1.46, rangeyears = 1.00-6.34).
The Institutional Review Board/Human Research Protections Program at the University of
California, San Diego approved this study and all participants provided written informed
consent.

Participants completed a series of standard neuropsychological tests and questionnaires
during their respective study visits in a quiet room. Trained study personnel administered
all cognitive tests and were available to answer any questions. The language of test
administration was determined by the participant’s stated preference and comfort level.

For those whose preferred language was Spanish, trained bilingual and bicultural staff
administered all cognitive tests and questionnaires in Spanish. Study partners completed the
informant version of the SCD-Q when available.

Subjective Cognitive Decline (SCD): Subjective cognitive decline was measured with
the Subjective Cognitive Decline Questionnaire (SCD-Q) (Rami et al., 2014): The SCD-Q
is a 24-item self- and informant- report measure of perceived cognitive decline over the
past two years, covering domains of memory, language, and executive functioning (Rami
et al., 2014; Valech et al., 2018). The forms are available in English and Spanish. Both the
self-report “MyCog” and informant-report “TheirCog” forms were used in this study. NHWs
completed the MyCog form, whereas Latino/a participants and their informants (when
available) completed the MyCog and TheirCog forms, respectively. Items are endorsed for
the perceived difficulty in areas such as learning new material, remembering past events,
and recalling recent events compared to the last 2 years. Higher scores (range 0-24) are
indicative of greater SCD. The SCD-Q was validated in Spain for use in populations

with varying degrees of cognitive functioning, ranging from normal cognition to dementia.

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2022 October 28.
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The SCD-Q demonstrates adequate reliability (Cronbach’s alpha of 0.90 and 0.93 for
MyCog and TheirCog, respectively), internal validity, and sensitivity/specificity (MyCog
83% / 87%; TheirCog 85% / 80%) for discriminating between individuals with and without
objective cognitive deficits (Rami et al., 2014). For this study, a professional translator
modified the wording of some of the Spanish version items to maximize understanding

by individuals of Mexican background. Supplementary Table 1 contains a side-by side
comparison of the items from the original questionnaire and items that were modified for
this study.

We selected the SCD-Q because it follows recommendations from the SCD-Initiative
Working Group (Molinuevo et al., 2017), that SCD measures used in research should a)

be validated and developed with a similar target population (i.e., Spanish-speakers), b)
incorporate informant in conjunction with self-reports, and c) determine SCD in relation to
a shorter time frame to yield more reliable results (Jessen et al., 2014; Rabin et al., 2015).
The SCD-Q differs from other SCD measures developed in the U.S., such as the Everyday
Cognition Scale (ECog) (Farias et al., 2008), in that it is much briefer (i.e., 24 versus 39
items) and assesses a shorter time frame of perceived decline (2 versus 10 years). Research
suggests that assessing a shorter time frame may yield more reliable results (Molinuevo
etal., 2017) and have higher predictive value for future dementia (Jessen et al., 2014).
Although the SCD-Q was not validated with U.S. residing Latinos/as, we believe it is the
best tool currently available to assess SCD in Spanish.

Global Cognition: Cognitive function was assessed with the Mattis Dementia Rating
Scale (MDRS) (Mattis, 1988), an assessment of global cognitive function derived from
measurement of attention, initiation/preservation, construction, conceptualization, and
memory (Mattis, 1988). Higher scores (range 0-144) are indicative of better global cognitive
function. For those who opted to be tested in Spanish, the Spanish version of the MDRS
(Arnold et al., 1998) was administered.

Mood: Depression was assessed with the Geriatric Depression Scale (GDS) (Yesavage et
al., 1982), a self-report questionnaire of depressive symptomatology experienced within

the past week. Higher scores are indicative of worse depressive symptomatology. NHWs
were administered the 30-item version (range 0-30) (Yesavage et al., 1982), whereas a
majority of the Latinos/as were administered the 15-item version (range 0-15) (Lesher &
Berryhill, 1994). For those who opted to be tested in Spanish, the Spanish form of the GDS
15-item (Martinez de La Iglesia et al., 2002) was administered. Since participants completed
different versions of the GDS, we standardized GDS scores by deriving the 15-item total
score for the NHW group (i.e., GDS-15). A cut off score of 5 is indicative of depressive
symptoms in elderly individuals (Bijl et al., 2006; Greenberg, 2012). Specifically, total
scores of 5-8 suggest mild depression, 9-11 suggest moderate depression, and 12-15 suggest
severe depression (Greenberg, 2012).

Neuroimaging Data: Structural Magnetic Resonance Imaging (MRI) consisted of a high
resolution T1-weighted image acquired at UCSD (TE: 2.8 ms/3.8 ms; TR: 6.5 ms/8.5 ms;
TI: 600 ms/500 ms; flip angle: 8°/10° matrix: 256 x 256; voxel size: 0.9375 mm x 0.9375
mm x 1.2000 mm; values separated by ‘/° are for 3.0 T data/1.5 T data). The FreeSurfer

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2022 October 28.
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(version 6.0; http://surfer.nmr.mgh.harvard.edu/) pipeline (Fischl, 2012; Fischl et al., 2002,
2004) was used to derive automated brain volume and cortical thickness values for regions
typically implicated in AD (i.e., hippocampal, parahippocampal, and entorhinal regions)

to explore their associations with SCD-Q scores. MRI scans were collected on average

4.60 years (min years= 1.00, max years= 6.34) prior to the SCD-Q completion, hence our
preliminary analyses explore if current SCD reports may be indicative of long-standing brain
changes typically seen in AD.

Statistical Analyses

All analyses were conducted using IBM SPSS Version 26.0 (IBM, 2019). Data were
screened for normality by inspecting skewness and kurtosis limits (Field, 2009), and no
significant outliers were detected for the MDRS, SCD-Q, and brain variables. Independent
samples #tests and chi-square tests were conducted to determine mean group differences
in demographic characteristics, mood, and SCD-Q and cognitive scores among NHWs and
Latinos/as.

Bivariate Pearson correlations were conducted to investigate demographic characteristics
that may significantly influence MDRS scores (0<.05) to be entered as covariates in all
models. (Maxwell et al., 2017; Tabachnick & Fidell, 2013). Since GDS scores are known to
influence the association of SCD reporting and cognition (Buckley et al., 2016; Molinuevo
etal., 2017; Zlatar et al., 2014; Zlatar, Muniz, Espinoza, et al., 2018), the GDS-15 was
entered as an a-priori covariate in fully adjusted models regardless of statistical significance.

Effects of ethnicity in the association of self-reported SCD and global
cognition—A hierarchical linear regression model was employed to investigate if the
association of MDRS and SCD-Q scores is moderated by ethnicity. Regression blocks were
defined as follows (all variables were centered): Block 1 = significant covariates (i.e., age,
education); Block 2 = GDS-15; Block 3 = SCD-Q and ethnicity; Block 4 = SCD-Q x
ethnicity. Follow-up linear regression models stratified by ethnic group were conducted

to determine the strength and direction of associations between SCD and cognition for
each group separately. All analyses investigating the association of SCD with cognition are
reported as non-adjusted (no covariates), demographically adjusted (including significant
covariates), and fully adjusted (including significant covariates and GDS-15 scores) models.
Since the SCD-Q was developed in Spain and was not validated with NHWs living in the
U.S., we also collected the Everyday Cognition Scale [ECog] (Farias et al., 2008), a widely
used self-report measure of perceived decline in cognitively mediated daily activities. We
used the ECog to validate our SCD-Q results within the NHW group. The ECog was not
collected in the Latino/a sample.

Exploratory Analyses

Self- versus Informant-Reported SCD in Latinos/as: Only Latinos/as with identified
informants were included in this sub-sample. Twenty two Latino/a participants and their
informants completed the SCD-Q. Independent samples #tests assessed for differences
between self (i.e., MyCog) and informant (i.e., TheirCog) SCD-Q total scores. Subsequently,

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2022 October 28.
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bivariate Pearson correlations explored the relationship between self and informant SCD-Q
total scores with MDRS total scores.

Self-reported SCD and medial temporal lobe thickness and volume in Latinos/as: Only
Latinos/as with available neuroimaging data were included in the sample (n=12). Age was
entered as an a-priori covariate due to its known effects on brain structure (Cole et al., 2019).
Partial correlations evaluated whether self-reported SCD-Q total scores were associated with
right and left hippocampal volume, right and left entorhinal thickness, and right and left
parahippocampal thickness, adjusting for age. Since brain volume is influenced by total
brain size (Kijonka et al., 2020; Voevodskaya et al., 2014), associations of self-reported
SCD-Q with right and left hippocampal volume were additionally adjusted for intracranial
volume. Due to the small sample included in this exploratory analysis, interpretation was
based on effect size, which conveys information about the practical significance/importance
of results (Lakens, 2013; Tabachnick & Fidell, 2013). We interpreted medium (r=.30) and
large (r= .50) effect sizes as clinically meaningful. Refer to Supplementary Table 2 for
descriptive statistics of medial temporal lobe regions in the Latino/a group.

Sensitivity Analyses

Groups filtered based on lowest education level and MDRS scores: To ensure our
analyses were not heavily influenced by ethnic group differences in cognitive performance
and education level, we ran the fully adjusted models, stratified by ethnic group, excluding
individuals with <12 years of education and those with MDRS scores < 132 from both
groups (Green et al., 1995), which included 48 NHWs and 27 Latinos/as.

Running all models excluding participants with MCI: To ensure our analyses were

not heavily influenced by cognitive status, all the analyses described above (i.e., effects

of ethnicity in the association of self-reported SCD and global cognition and exploratory
analyses) were conducted including only participants diagnosed with normal cognition
based on neuropsychological assessment and expert consensus as described in the methods
section. This excluded 8 Latinos/as and 5 NHWSs with an MCI diagnosis.

Ethnic groups did not differ significantly on age, GDS-15 total scores, or SCD-Q total
scores. NHWs had significantly more years of education and higher MDRS total scores
and were more likely to be women compared to Latinos/as (Table 1). Bivariate Pearson
correlations indicated that age (for Latinos/as only) and years of education (for NHWs and
Latinos/as) were significantly correlated with MDRS total scores (Supplementary Table 3).
As such, our demographically adjusted models corrected for age and education, while fully
adjusted models additionally corrected for GDS-15 scores.

Effects of ethnicity in the association of self-reported SCD and global cognition (NHW
n=48; Latinos/as n=35)

Fully adjusted hierarchical linear regression models (i.e., age, education, and GDS-15
scores) revealed a significant interaction between ethnic group and SCD-Q total scores on

J Clin Exp Neuropsychol. Author manuscript; available in PMC 2022 October 28.
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MDRS total scores. Follow-up regression analyses stratified by ethnicity showed that higher
SCD-Q total scores were significantly correlated with lower MDRS total scores only in
Latinos/as (Table 2 and Figure 1). The association of SCD-Q and MDRS total scores within
Latinos/as remained significant after full covariate adjustment, increasing the magnitude of
the association by ~30% (from non-adjusted to fully-adjusted model) rather than attenuating
it. The results of the ECog corroborated those of the SCD-Q. Specifically, ECog total scores
were not significantly correlated with MDRS scores in the NHW group after full covariate
adjustment (b= -.008, SE=.028, p= -.042, &= -.269, p=.789).

Exploratory Analyses

Self- versus Informant-Reported SCD in Latinos/as (n=22)—Independent samples
ttest revealed no significant differences between self-reports (“MyCog”) and informant-
reports (“TheirCog") of SCD, although there was a trend for self-reported SCD scores
(mean= 7.68, SD= 4.90) to be higher than informant-reports (mean= 4.68, SD= 5.30, p=
.058, Cohen’s d=.58). Bivariate Pearson correlations revealed that higher SCD-Q total
scores were significantly correlated with lower MDRS scores for self-reports (/= —.672, p=
.001), but not for informant-reports (/= -.044, p=.850) (Figure 2).

Self-reported SCD and medial temporal lobe thickness and volume in
Latinos/as (n=12)—We found large and medium effect sizes when exploring the
association of self-reported SCD-Q total scores with left (/= -.547, p=.082) and right
entorhinal cortex thickness (/= —.442, p=.173), respectively. There was a medium effect size
for the association of SCD-Q with left hippocampal volume (/= -.393, p=.261). Effect sizes
in the parahippocampi and the right hippocampus were small (r’s <.30). Refer to Figure

3 for a visual depiction of the relationship between the SCD-Q, left and right entorhinal
cortex thickness, and left hippocampal volume in Latinos/as. Refer to Supplementary Table
4 for associations between informant reported SCD and medial temporal lobe thickness and
volume in the Latino/a group.

Sensitivity Analyses

Refer to Table 3 for regression statistics and Supplementary Table 5 for demographic, mood,
and cognitive characteristics across subgroups.

Groups filtered based on lowest education level and MDRS scores (NHW
n=48; Latinos/as n=27): After applying these filters (sample reduced from 83 to 75
participants, with 3 missing GDS-15 and 4 missing SCD-Q), ethnic groups did not differ
significantly on age, GDS-15 total scores, SCD-Q total scores, MDRS total scores, or

sex distribution. However, there was a trend for higher education in NHWSs compared to
Latinos/as (p=.051; Supplementary Table 5). The interaction between ethnicity and SCD-Q
total scores approached significance in the fully adjusted model (b= -.312, SE=.158, p=
-.288, =-1.976, p=.052). An interrogation of the interaction analyses revealed that higher
SCD-Q scores were significantly associated with lower MDRS scores in Latinos/as, but not
in NHWs (Table 3), corroborating results from the full analytic sample. This indicates that
the significant association of SCD-Q and MDRS scores in this small sample is not heavily
influenced by group differences in education and global cognition.
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Running all models excluding participants with MCI (NHW n=43; Latinos/as
n=27): In those with normal cognition only (sample reduced from 83 to 70 participants
after removing MCI, with 1 participant missing SCD-Q and 1 missing GDS-15 data), the
fully adjusted hierarchical linear regression model revealed a significant interaction between
ethnic group and SCD-Q total scores on MDRS total scores (b= —.429, SE= .158, B=

-.921, = -2.710, p= .009). Consistent with findings of the full analytic sample, higher
SCD-Q total scores were significantly associated with lower MDRS scores in Latinos/as
scores (b= -.604, SE= .164, p=—.836, = —3.68, p=.001) but not in NHWs scores (b=
-.122, SE=.101, p= .20, £ 1.21, p=.235). In the Latino/a group only (sample reduced
from 22 to 18 participants after removing MCI), independent samples #tests revealed no
significant differences between self-reports (“MyCog”) and informant-reports (“TheirCog")
of SCD (& 1.77, p=.085, Cohen’s d=.59), although self-reported (mean= 6.94, SD= 5.00)
SCD scores were still higher than informant-reports (mean= 4.11, SD= 4.57). Bivariate
Pearson correlations revealed that higher SCD-Q total scores were significantly correlated
with lower MDRS scores for self-reports (/= —.625, p=.006), but not for informant-reports
(r=-.293, p=.238). Regarding the association of SCD-Q self-reports with medial temporal
lobe volume and thickness (sample reduced from 12 to 10 participants after removing MCI),
there were large effect sizes for left (/= -.578, p=.103) and right (/= -.564, p= .114)
entorhinal cortex thickness, and a medium effect size for left hippocampal volume (7= -.397,
p=.330). Overall, this indicates that the results obtained from the full analytic sample were
not influenced by the few individuals diagnosed with MCI.

Discussion

This study evaluated if there are ethnic differences (Latino/a versus NHW) in the association
of SCD reporting and global cognition. We found that ethnicity moderated the association
of SCD and global cognition such that SCD reporting was associated with worse global
cognition only within Latinos/as and not in NHWSs. The pattern of results did not change
when we excluded individuals with lower global cognitive performance (MDRS scores <
132), lower educational levels (< 12 years), and MCI diagnosis. These preliminary findings
suggest that among community samples of Latino/a older adults of mostly Mexican descent,
higher SCD reporting may be indicative of lower global cognitive status (Jessen, 2014;
Mendonca et al., 2016), consistent with recently published findings in a large and diverse
community-based sample of U.S. residing Latinos/as (Zlatar et al., 2021) and with studies
conducted in Spain (Sanchez-Benavides et al., 2018; Valech et al., 2015, 2018). This is
conflicting with our prior work in a clinical sample of Latinos/as in the U.S., which found
that SCD reflected depression symptoms rather than objective cognition (Zlatar, Muniz,
Espinoza, et al., 2018). One potential explanation for the discrepant results is that, compared
to our previous study (2018), our current participants, on average, reported lower levels of
depressive symptoms (GDS-15 item raw score of 1.32 vs. 4.00 points) even though neither
study excluded participants based on depression scores. Moreover, our current sample is
community-based, rather than clinic-based, and therefore participants may not have been
worried enough about their SCD to seek medical attention. Most importantly, the use of a
validated SCD scale that was developed specifically to measure SCD in Spanish may have
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been better able to predict cognition than our prior 5-item scale (Zlatar, Muniz, Espinoza, et
al., 2018).

Although we did not find an association of SCD with global cognition in NHWs, this is not
surprising since the SCD-Q was developed in Spain and was not validated for use in NHWs
living in the U.S., which may be considered a limitation of the current study. That said,

we also collected the Everyday Cognition Scale (ECog) (Farias et al., 2008) on the NHW
group and were able to replicate our findings (there was no association between ECog total
scores and global cognition in the NHW group after adjusting for covariates), indicating that
the lack of association between SCD and global cognition in the NHW sample is reliable.
Moreover, previous cross-sectional studies by our research group and others using English-
based measures of SCD with NHWSs show similar findings suggesting that depression, rather
than SCD, is related to cognition in some samples (Markova et al., 2017; Yates et al.,

2015; Zlatar et al., 2014; Zlatar, Muniz, Galasko, et al., 2018). Given our small sample

size, we cannot rule out the possibility that we did not have enough power to detect an
association in NHWs. However, our Latino/a group was smaller than the NHW group and
we detected strong effects. Unfortunately, there is no gold standard questionnaire to measure
SCD, and utilizing a single, standardized questionnaire across samples and cultures may

not be a practical or feasible solution (Molinuevo et al., 2017). It will be important for
future studies to select SCD measures that have adequate psychometric properties, have
been validated with different samples, measure several cognitive domains, and that follow
the SCD-Initiative Working Group (Molinuevo et al., 2017) recommendations for how to
operationalize SCD.

In contrast to our hypothesis, informant-based SCD reports were not significantly associated
with participants’ global cognition within the Latino/a group, suggesting that self-reported
SCD may be more sensitive to objective concurrent cognition than informant-reported SCD
in Latino/a older adults without dementia. Due to the small sample size, these results

are interpreted with caution and are presented to generate new hypotheses. Nonetheless,
consistent with findings in NHWSs, there was a trend for self-reports of SCD to be higher
than informant-reports (Slavin et al., 2010), which is thought to reflect an overestimation of
SCD by individuals who are aging normally (Edmonds et al., 2014). Given the exploratory
nature of this analysis, larger studies should confirm these preliminary findings to determine
the value of self- versus informant- SCD reports and explore their utility in predicting
cognitive performance in Latinos/as.

In the Latino/a culture, respect for older persons and their experiences is highly valued
(Beyene et al., 2002). Furthermore, family responsibilities and perceived societal roles may
influence the perception of cognitive issues within this population (Cuevas & Zufiiga, 2020).
More specifically, Latino/a culture highlights the importance of family loyalty and support.
These values and experiences, in addition to potential discrimination within the healthcare
system (Cuevas & Zufiiga, 2020), may have resulted in informants underreporting SCD to
protect their family members. Moreover, informant’s education levels, acculturation, health
literacy about cognitive decline, personal exposure to dementia, and comorbidity with other
physical or mental conditions could have influenced SCD reports (Lee et al., 2020; Morrell
et al., 2019). For instance, some Latino/a individuals may believe that cognitive decline is
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expected with aging given lower health literacy about dementia (Laditka et al., 2011). It will
be important to incorporate sociocultural measures (e.g., acculturation, language proficiency,
bilingualism, access to healthcare, knowledge about and exposure to Alzheimer’s disease,
perceived social support) in future research of SCD and cognition in Latinos/as to better
understand their influence on SCD reporting.

Lastly, on a small sub-sample (n=12) of Latinos/as with available brain MRI data, we
found that higher self-reported SCD-Q scores were linked to lower thickness in the left

and right entorhinal cortex and lower left hippocampal volume an average of 4.6 years

prior to SCD-Q data collection. Although not statistically significant, these medium to large
effect sizes suggest that the self-report version of the SCD-Q may be sensitive to neural
signatures of AD (Holbrook et al., 2020; Meiberth et al., 2015; Meiberth et al., 2020) and
possibly identify those who are at risk (Jessen, 2014; Sanchez-Benavides et al., 2020).

This is consistent with previous literature implicating reduced entorhinal cortex thickness
(Holbrook et al., 2020) and hippocampal volume loss (Holbrook et al., 2020; van der Flier
& Scheltens, 2009) as biomarkers for early detection of AD. Additionally, progressive
decrease in entorhinal and hippocampal volumes has been associated with the trajectory
from normal cognition to MCI and dementia in Latinos/as living in the U.S. (Burke et al.,
2018). Given our small sample size, these preliminary findings are interpreted with caution
but can help propel new studies investigating the utility of SCD to not only predict cognition
but biomarkers of AD to improve early identification and clinical outcomes in Latinos/as.

An important limitation of this study is the small sample size, particularly for informant
reports and brain MRI data. Furthermore, MRI data was collected on average 4.6 years prior
to the SCD-Q completion rather than contemporaneously. Thus, the exploratory analysis of
associations between SCD-Q scores and medial temporal lobe thickness and volume within
Latinos/as reflects long-standing brain changes typically seen in AD that may be associated
with later SCD reporting. Larger studies with the simultaneous collection of neuroimaging
and neuropsychological data are needed to confirm our findings. A second limitation is

that a majority of the Latino/a participants were of Mexican descent. As such, results may
not generalize to other Latino/a subgroups living in the U.S. A third limitation is that this
study was cross-sectional in nature. Thus, future research on the ability of SCD to predict
cognitive decline and progression to MCI and AD with diverse Latino/a samples is also
warranted. Furthermore, we modified some of the SCD-Q items to ease readability by
individuals of Mexican background. Future research should validate the SCD-Q with larger
populations of Latinos/as living in the U.S. Given the need to investigate culturally relevant
variables that may modify the association of SCD and cognition in Latinos/as to address
disparities, acculturation factors (e.g., where education was obtained, quality of education,
time spent in the U.S., fluency in English, socioeconomic status, health literacy) should also
be considered in future studies to better characterize the association of SCD and cognition.

In conclusion, our study fills an important gap in the literature by indicating that the

SCD-Q may reflect current global cognition in a community sample of Latinos/as without
dementia. This is especially important for the Latino/a population who are more likely to
experience socioeconomic stressors (Gallagher-Thompson et al., 2006; Morales et al., 2002)
and barriers to healthcare (Azar et al., 2017) making it difficult to receive proper diagnosis
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and treatment. The SCD-Q could be used as a tool to identify individuals who may be
experiencing cognitive difficulties for referral to comprehensive neuropsychological testing
and continued monitoring.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Ethnicity
Non-Hispanic
o White
A Latino/a
Non-Hispanic
\White
‘s, Latino/a

® b=.11,SE=.10, B=.18.=1.14, p= 260

A b=-70, SE= .17, B=-.83, = -4.18, p < .001 ***

Figure 1. Ethnic differences in the association of SCD-Q and MDRS total scores.

* p< .05, ** p< .01, *** p< 001.

Abbreviations: MDRS=Mattis Dementia Rating Scale; SCD-Q=Subjective Cognitive

Decline Questionnaire

Note: MDRS total scores reflect unstandardized residual values, adjusted for age, education,

and GDS-15 scores. SCD-Q total scores reflect centered values.
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Figure 2. Relationship between self and informant SCD-Q scores and MDRS performance within
the Latino/a group (n=22).

* p<.05, ** p< .01, *** p<.001. Abbreviations: MDRS=Mattis Dementia Rating Scale;
SCD-Q=Subjective Cognitive Decline Questionnaire
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Figure 3. Preliminary associations of self-reported SCD-Q, entorhinal cortex thickness, and left
hippocampal volume in Latinos/as (n=12).

* p<.05,** p<.01, *** p<.001.

Abbreviations: SCD-Q=Subjective Cognitive Decline Questionnaire

* Scatterplot depicts unstandardized residual values adjusted for age. Residuals were
calculated via two separate regression analyses with age as the independent variable and
SCD-Q total scores or entorhinal cortex thickness as the dependent variable.

** Scatterplot depicts unstandardized residual values adjusted for age and intracranial
volume following the same procedures as described above.
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Table 1.

Demographic characteristics by ethnic group (n=83).

Norql—vl-:]iistg?nic Latinos/as tor p- Cohen’s
= 2
(n = 48) (n=35) X value d
Demographic Characteristics
Age (years) 71.81(4.27)  73.97(7.06) -1.73  .087 .39
Education (years) 16.71 (2.23) 14.94 (2.96) 310 003™" .69
Men:Women (total) 12:36 16:19 3.89 0497
Mood & Cognition
GDS-15 Total Score 1.13 (1.44) 1.32 (1.59) -.57 572 13
MDRS Total Score 139.54 (2.89) 136.97 (4.10) 333 o1 75
SCD-Q Total Score 5.21 (4.63) 7.32(465) -197  .053 46
*
p<.05
Hok
p<.01
A kA
p<.001.

Page 23

All values listed are means (standard deviations) unless otherwise noted. P-values were derived from independent samples #tests and XZ tests.

Abbreviations: GDS-15=Geriatric Depression Scale-15; MDRS=Mattis Dementia Rating Scale; SCD-Q=Subjective Cognitive Decline

Questionnaire.
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Effects of ethnicity in the association of SCD-Q with MDRS total scores and follow-up analyses stratified by

Table 2.
ethnicity.
MDRS Scores
Full Analytic Sample (n=83) B (SE) B t p
Ethnic Group x SCD-Q Total? ~65(15) -1.30 -433 <01 ™
- —_ - Aok
Ethnic Group x SCD-Q Total? ~52(16) -105 =333 oo1
- —_ _ HAA
Ethnic Group x SCD-Q Total® 55(16) -1.09 -346 <01
Stratified by Ethnicity
MDRS Scores
NHWSs (n=48) B (SE) B t p
SDQ-TotaIa .10 (.09) 15 1.03 .308
SCD-Q Totalb .11 (.09) 17 1.25 .220
SCD-0 Total® 11 (.10) .18 1.14 .260
Latinos/as (n=35) B (SE) B t p
—_ - —_ A A
SDQ-TotaIa .56 (.12) .66 461 <001
- —_ —_ Hok
ScD-0 Totalb .52 (.15) .62 340 o2
SCD-Q Total® -70(17) -83 -418 o1 ***
*
p<.05
Ak
p<.01
A A
p<.001.
Note:

a . .
= Model 1: Non-adjusted Model (no covariates)

b= Model 2: Demographically Adjusted Model (includes age and education)

& Model 3: Fully Adjusted Model (includes age, education, and GDS-15 scores).

For the full analytic sample analysis, NHWs served as the reference group to test the interaction of ethnicity in the association of SCD and

cognition. B (SE) denotes unstandardized b-coefficient and corresponding standard error. § denotes the standardized coefficient. All variables

included in the full analytic sample analysis (i.e., interaction analysis) were centered.

Abbreviations: MDRS=Mattis Dementia Rating Scale; SCD-Q=Subjective Cognitive Decline Questionnaire; NHWs=Non-Hispanic Whites
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Sensitivity Analyses: Association of SCD-Q scores with MDRS scores filtering groups based on lowest

education level and MDRS scores <132

Table 3.

MDRS Scores
B (SE) B t p

Non-Hispanic Whites (n = 48)

SCD-Q Total 11 (.10) .18 1.14 .260

Latinos/as (n = 27)

SCD-Q Total -45(14) -82 -321 05*"
*

p<.05
Hk

p<.01
HAA

p<.001.

Note: Coefficients and statistics listed portray fully adjusted (age, education, and GDS-15 scores) regression analyses for each ethnic group
separately after filtering out individuals based on lowest education level and scores <132 on the MDRS.

Abbreviations: MDRS=Mattis Dementia Rating Scale; SCD-Q=Subjective Cognitive Decline Questionnaire
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