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Abstract

Background: Evidence suggests that psychosocial factors are associated with cognitive health in
older adults; however, associations of psychosocial factors with cognition remain largely
unexamined in middle-aged and older Hispanics/Latinos.
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Objective: To examine the cross-sectional associations of psychosocial factors with cognitive
function among middle-aged and older Hispanics/Latinos living in the US.

Methods: Baseline (2008-2011) data from the Hispanic Community Health Study/Study of
Latinos Sociocultural Ancillary Study (n=2,818; ages 45-74) were used to examine the
associations of each psychosocial factor with global cognition (GC), verbal learning, verbal
memory, verbal fluency, and processing speed independent of age, sex, education, Hispanic/Latino
background, income, language, and depressive symptoms. Psychosocial variables included:
intrapersonal factors (ethnic identity, optimism, and purpose in life), interpersonal factors (family
cohesion, familism, social network embeddedness, and social support), and social stressors
(perceived ethnic discrimination, loneliness, and subjective social status).

Results: In fully-adjusted models, purpose in life and social support were each positively
associated with all five cognitive variables. Loneliness was negatively associated with GC, verbal
learning, memory, and processing speed. Ethnic identity was positively and familism negatively
associated with GC, verbal fluency, and processing speed. Family cohesion was positively
associated with verbal learning.

Conclusion: These findings extend previous evidence from older, largely non-Hispanic White
cohorts to show that higher purpose in life and social support are also strongly associated with
cognitive health among middle-aged and older Hispanics/Latinos. We also highlight that
intrapersonal factors, interpersonal factors, and social stressors have differential relationships with
individual cognitive tests.

Keywords
Cogpnitive aging; cognitive function; Hispanics; Latinos; psychosocial factors

INTRODUCTION

Healthy cognitive function is important for preserving independence and maintaining health-
related quality of life. The promotion of cognitive health among Hispanics/Latinos, one of
the fastest growing populations of older adults living in the US [1], is a major public health
concern. Emerging evidence among older adults suggests that psychosocial factors (i.e.,
psychological phenomena including intrapersonal factors, interpersonal factors, and stressors
that are shaped by one’s social environment) may play a role in cognitive function,
regardless of individual-level sociodemographic factors and depressive symptoms [2]. For
example, studies have shown significant associations of intrapersonal factors (e.g., purpose
in life [3-6]), interpersonal factors (e.g., social networks [7, 8] and social support [9-13]),
and stressors (e.g., loneliness [14-17]) with cognitive function among older non-Hispanic
Whites and Blacks. However, less work has been done elucidating the associations of
psychosocial factors with cognition in middle-aged and older Hispanics/Latinos.

Notably, the distinct sociocultural norms and collectivist values (i.e., belief that the group,
not the individual, is the basic unit of society) of Hispanics/Latinos [18] along with their
lived experiences as racial/ethnic minorities in the US, suggest that the associations of
psychosocial factors with cognition may be different than those previously reported in other
US populations. Certainly, previous research in Hispanics/Latinos has demonstrated
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associations of culturally-relevant psychosocial factors such as higher ethnic identity (i.e.,
sense of belonging to an ethnic group), familism (i.e., degree of importance of family in
one’s life), and family cohesion (i.e., feelings of trust between family members) with better
mental and physical health outcomes [19-23]. However, there is no consensus about the
specific cultural factors that are more relevant to Hispanic/Latino health or resilience
processes [24]. Moreover, such culturally-relevant psychosocial factors have not been
examined within the context of brain-aging outcomes despite the role of social and cultural
norms in shaping cognitive function [25].

The reserve capacity model

To address the knowledge gaps outlined above, the Reserve Capacity Model proposed by
Gallo and Matthews [24, 26] served as our theoretical premise for focusing on a
comprehensive array of intrapersonal factors, interpersonal factors, and stressors previously
proposed to be relevant to Hispanic/Latino health. The Reserve Capacity Model was
developed in light of debate on the existence of a “Hispanic Paradox,” i.e., incongruent
evidence showing that Hispanic/Latinos have better than expected health outcomes (mainly,
lower burden of cardiovascular disease [CVVD]) and higher life expectancy given their
disproportionate exposure to adverse social circumstances (e.g., low socioeconomic status,
immigration related stressors, and inadequate access to health care). Integrating concepts
from the Lifespan Biopsychosocial Model of Health [27, 28] and cognitive aging literature
[29], the Reserve Capacity Model posits a complex interplay of macro-level socioeconomic
(e.g., policies and inequalities) and cultural (e.g., cultural norms and beliefs) factors
hypothesized to shape psychosocial risk and resiliency processes which subsequently
contribute to Hispanic/Latino health risk and outcomes (via direct and indirect pathways).

More specifically, in this theoretical model, psychosocial risk and resilience factors include
reserve capacity resources (conceptualized as a “collection” of interpersonal and
intrapersonal resources) and social stressors that connect macro-level structures to the health
of Hispanics/Latinos. For example, Hispanics/Latinos may have high levels of reserve
capacity such as self-perceived purpose in life and sense of optimism towards one’s future
that can promote health (known as a “promotive effect”) or such reserve capacity may
buffer, at least partially, the negative consequences of stressors (known as a “protective
effect”). Furthermore, Hispanics/Latinos may experience a high burden of stressors (e.g.,
ethnic discrimination and social isolation) that directly and indirectly foster negative health
outcomes. We postulate that the Reserve Capacity Model has applicability beyond CVD risk
factors and could also be applied to the examination of cognitive health among Hispanics/
Latinos. Therefore, to advance research in this area, the current study examines selected
psychosocial factors from the Reserve Capacity Model; particularly, those factors that have
been previously proposed and/or shown to be associated with cognitive function [2, 7, 28,
30-32]. Based on our guiding model, psychosocial factors were categorized a priori into
three conceptual categories, all of which included culturally-relevant variables: 1)
intrapersonal resources (i.e., ethnic identity, optimism, and purpose in life), 2) interpersonal
resources (i.e., family cohesion, familism, social network embeddedness, and social
support), and 3) social stressors (i.e., perceived ethnic discrimination, loneliness, and
subjective social status).

J Alzheimers Dis. Author manuscript; available in PMC 2021 April 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Page 4

Psychosocial factors and cognitive function

As mentioned above, there is a dearth of research on the relationship of psychosocial factors
with cognitive function among Hispanics/Latinos—the second largest racial or ethnic
population in the US after non-Hispanic Whites [33]. Of the intrapersonal factors, the
relationship of purpose in life with cognition has generally received the most attention
compared to optimism and ethnic identity. In samples of mostly non-Hispanic Whites,
previous studies have reported strong associations of purpose in life with better memory,
executive functioning, and global cognition in middle-aged and older adults [3]; reduced risk
of mild cognitive impairment in older adults [4]; and lower self-reported cognitive decline in
older adults [5]. Contrastingly, the few studies on the association between purpose in life and
cognitive function among Hispanics/Latinos have yielded mixed results [2, 6]. One study
showed that higher purpose in life was not associated with slower trajectories of cognitive
decline among older Hispanics/Latinos [6]. While another study, surprisingly, found that
higher purpose in life was associated with worse working memory in Hispanics [2]. Studies
on optimism and cognition are scarce; a study showed that higher optimism is associated
with lower cognitive impairment risk in a sample of older, mostly non-Hispanic Whites [34].
Finally, although theoretical work previously highlighted a potential association between
ethnic identity and cognitive function [25], to the best of our knowledge, there are no studies
on the association between ethnic identity and cognitive function. However, higher ethnic
identity has been shown to contribute to higher self-esteem and psychological well-being
among racial/ethnic minorities [35], thus, may be positively associated with cognitive
function.

Of the interpersonal factors, the association between social support and cognitive function
has received the most attention (compared to social network embeddedness, family
cohesion, and familism) with studies generally finding a positive association between social
support and cognitive function [9,12, 13]. A large body of work has similarly documented
positive associations of social networks (including its quality or quantity) with cognitive
function [36]; however, the use of different social network measures across studies limits
comparisons and little is known about these associations among Hispanics/Latinos. Notably,
the associations of family relations, including family cohesion and familism, with cognitive
function remain largely unexamined. However, family cohesion may benefit cognition partly
through higher support from and integration with family members [31]. Traditional
Hispanic/Latino family values, often referred to as familism, has been proposed to function
as a protective factor by providing social support and mitigating the adverse effects of
stressors [37, 38]. Finally, in terms of psychosocial stressors, much work has documented
the associations of higher perceived discrimination [39, 40] and greater loneliness [14-17]
with worse cognitive function among older non-Hispanic White and Black samples.
Contrastingly, little is known of the association between subjective social status and
cognitive function in adults [41].

Present study

To start addressing gaps in the literature, we examined the cross-sectional associations of a
comprehensive array of psychosocial factors with cognitive function in a large sample of
middle-aged and older Hispanics/Latinos. We hypothesized that higher levels of
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intrapersonal resources, interpersonal resources, and subjective social status, and lower
levels of perceived ethnic discrimination and loneliness, would each be associated with
better cognitive function adjusting for potential confounders identified from prior work [2,
42], i.e., sociodemographic factors and depressive symptoms. In secondary analyses, we
investigated the associations of all psychosocial factor with each individual cognitive test
adjusting for all covariates. Results of this study provide preliminary cross-sectional
evidence of potentially modifiable psychosocial factors that may contribute to cognitive
health in the rapidly growing US Hispanic/Latino population. An examination of these
relationships can improve our understanding of the multiple contributors of cognitive
function among middle-aged and older Hispanics/Latinos while providing a foundation for
future prospective research.

Study design and analytic sample

We used baseline (2008-2011) data from the Hispanic Community Health Study/Study of
Latinos (HCHS/SOL), a multi-center observational longitudinal study of 16,415 Hispanics/
Latinos (aged 18—74 years at recruitment) living in four US urban areas (Bronx, NY;
Chicago, IL; Miami, FL; and San Diego, CA) [43]. The baseline cohort includes participants
who self-identified as having Cuban, Central American, Dominican, Mexican, Puerto Rican,
South American, or other/more than one Hispanic/Latino background. The HCHS/SOL was
designed to describe the prevalence and incidence of CVD and related chronic diseases
among US Hispanics/Latinos. The sampling strategy and approach for the baseline study has
been previously published [43, 44]. Sociodemographic factors, subjective social status, and
cognitive function measures were obtained from the HC HS/SOL baseline study.

The Sociocultural Ancillary Study (2009-2010) is a cross-sectional study designed to
examine associations of psychosocial factors with health outcomes among a subsample (7=
5,313) of the baseline HCHS/SOL cohort [19]. Briefly, participants who completed the
baseline HCHS/SOL visit, consented to being contacted for future research, and were
willing to attend a separate visit were eligible to participate [19]. Most of participants (88%)
completed the sociocultural assessment within 6 months of the baseline exam (73%
participation rate). Participants were representative of the baseline study with the exception
of lower participation in some higher socioeconomic status strata. Trained, bilingual
research assistants administered the surveys through face-to-face interviews conducted in the
preferred language of the participant (English or Spanish). Psychosocial factors (except
subjective social status) as well as depressive symptoms were obtained in the Sociocultural
Ancillary Study [19]. Institutional Review Board approval was obtained from all study sites
for all baseline study and Sociocultural Ancillary Study procedures and materials, and all
participants provided written informed consent. The procedures involving experiments on
human subjects were conducted in accordance with the 1975 Helsinki Declaration.

This current analysis focused on participants of the Sociocultural Ancillary Study who were
eligible to complete the cognitive function module because they were aged 45 to 74 years at
baseline. Of those 3,277 participants, we excluded 171 participants with self-reported heart
attack or stroke because of potential confounding effects on cognitive function. Stroke [45]
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and heart attack [46], and at times the medications used to treat them [47, 48], may
negatively impact cognition; if we were to include these conditions and individuals using
such medications in our analyses, results would be more difficult to interpret within the
conceptual framework of psychosocial factors and cognition. We also excluded 175
participants with missing data on any of the psychosocial variables, 135 participants with
missing data on any of the cognitive function variables, and 46 participants with missing
data on any of the model covariates. The final analytic sample of this study was 2,818
participants. The excluded participants had similar age, sex, education, language preference,
and Hispanic/Latino background distributions compared to those included in the analytic
sample. Excluded participants did not differ from those included in our analytic sample in
each of the individual cognitive tests. Moreover, the percentage of missing data of each
variable of interest was lower than 5%; therefore, complete case analysis was deemed
acceptable [49]. This approach aligns with previous research examining cognitive function
in the HCHS/SOL cohort [50-52].

Study measures

Cognitive function—As previously described [42], three cognitive tests assessing
outcomes associated with verbal learning and memory, and attention/executive functioning
were employed. Tests were administered by trained interviewers (supervised by doctorate-
level, licensed, clinical neuropsychologists) in the preferred language of the participant
(English or Spanish). The Brief Spanish-English Verbal Learning Test (BSEVLT) [53, 54]
was used to assess verbal learning and memory. A 15-item list (i.e., list A) was read in 3
consecutive learning trials, followed by a distractor list, and a memory trial to assess free-
recall post-interference. Verbal learning is the sum of the items correctly recalled from list A
across the 3 learning trials (range: 0-45) and memory is the sum of the number of items
correctly recalled post-interference (range: 0-15). As previously recommended, we
examined verbal learning and verbal memory scores separately; however, since they are sub-
scores of the B-SEVLT test, these measures are highly correlated. An adapted version of the
Word Fluency Test of the Multilingual Aphasia Examination [55, 56] was used to assess
verbal fluency. Participants were asked to generate as many words as possible in 60 seconds
that began with the letter ~ (first trial) and the letter A (second trial); the score is the sum of
the correctly generated words across trials (range: 0-50). In the Word Fluency Test, the letter
S was omitted since using S could be a source of language bias (because the letters S and C
are often pronounced similarly in Spanish) [42]. The Digit Symbol Substitution Subtest of
the Wechsler Adult Intelligence Scale-Revised [57] was used to assess mental processing
speed. Participants were asked to write the corresponding symbol for each digit based on the
provided key; the score is the sum of the correctly identified symbols in 90 seconds (range:
0-83). The B-SEVLT was originally developed for use in English and Spanish, while the
Word Fluency Test and the Digit Symbol Substitution Subtest were translated from English
to Spanish using forward and back translation [58]. To measure global cognitive function, a
composite score was calculated as the average of the z-scores (i.e., [individual value — mean
value] /SD) of the four individual tests (i.e., verbal learning, verbal memory, verbal fluency,
and processing speed). Across all tests, higher scores were used to represent better cognitive
function.
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Psychosocial factors—Details on the psychosocial measures included in the HCHS/SOL
Sociocultural Ancillary Study, which were used in the current study have been previously
described [19]. Where possible, psychosocial measures were chosen based on prior research
showing their adequate validity and reliability for use in Hispanics/Latinos and Spanish-
speaking populations [19]. More specifically, the measures we used to assess perceived
ethnic identity [59], family cohesion [60], familism [61], social support [62], perceived
ethnic discrimination [63], loneliness [64], and subjective social status [65] have been
previously validated for use among Hispanics/Latinos. If a measure was not available in
Spanish, bilingual HCHS/SOL staff and investigators translated the measures, using forward
and back translation [58]. Reconciliation was conducted by a committee composed of
individuals from diverse Hispanic/Latino backgrounds to ensure semantic and conceptual
equivalence across Hispanic/Latino groups. In our current sample, adequate reliability was
found for all scales in both English (a = 0.75 to 0.87) and Spanish (a. = 0.67 to 0.87)
versions with the exception of optimism in both English (a = 0.60) and Spanish (a = 0.53).
However, since the optimism scale consists of 6 items, lower estimates may be considered
[66, 67]. Supplementary Table 1 includes reliability statistics (Cronbach’s alpha) for English
and Spanish versions.

As mentioned above, for the current analyses, psychosocial factors were selected based on
previous theoretical and empirical work that supported their potential connection to
cognitive function [2, 7, 28, 30-32]. Supplementary Table 1 includes the description of each
psychosocial measure (i.e., sample items, response scale, and Cronbach’s alpha for the
current analytic sample). Psychosocial factors were categorized a prioriinto three
conceptually relevant categories: intrapersonal resources, interpersonal resources, and social
stressors. Across all psychosocial factors, higher scores correspond to higher levels of the
underlying trait. Items were reversed coded as appropriate, so that a high value indicates the
same type of response on every item.

I ntraper sonal resources.: Perceived ethnic identity (i.e., sense of belonging based one’s
cultural heritage, background, and traditions [68]) was measured using the 12-item Ethnic
Identity Subscale of the Scale of Ethnic Experiences (SEE) [59]. Optimism (i.e., one’s
general life orientation) was assessed using the 6-item Life Orientation Test-Revised (LOT-
R) [69]. Purpose in life (i.e., degree in which one engages in activities that are motivational
and meaningful) was measured using the 12-item Life Engagement Test (LET) [70].

I nter personal resources.: Family cohesion (i.e., perceived presence of supportive and close
relations with family members) was measured using the 18-item Family Cohesion Subscale
of the Family Environment Scale (FES) [71]. Familism (i.e., a cultural value emphasizing
the relative importance of supportive and close family relations) was measured using the 14-
item Familism Scale [61], which has three subscales: family obligations (i.e., one’s
obligation to family), family support (i.e., perceived support from family), and family as
referent (i.e., considering family as referent for decision making). Social network
embeddedness (i.e., presence of social relations across various domains: family, friends,
church/temple, school, work, neighbors, volunteering, and groups) was assessed using the
Social Network Embeddedness Subscale of the Social Network Index [72]. Perceived social
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support (i.e., perceived availability of appraisal, belonging, and tangible social support) was
assessed using the Interpersonal Support Evaluation List (ISEL-12) [73].

Social stressors.: Perceived ethnic discrimination (i.e., perceived racism or discrimination
based on the notion of race, culture, and/or ethnicity) was assessed with the 17-item Brief
Perceived Ethnic Discrimination Questionnaire-Community Version (Brief PEDQ-CV) [63].
Loneliness (i.e., perceived social isolation) was assessed via the 3-item Revised University
of California, Los Angeles (UCLA) Loneliness Scale [64]. Subjective social status was
assessed using the MacArthur Scale of Subjective Social Status [74].

Study covariates

Covariates included self-reported age, sex, Hispanic/Latino background, education, annual
household income, language preference for baseline examination (a commonly used proxy
measure of acculturation), and depressive symptoms. Depressive symptoms were assessed
with the 10-item version of the Center for Epidemiologic Studies Depression scale [75].
Potential covariates were identified a prioriand included in the present study if they were
associated with the psychosocial factors in our sample or considered a risk factor for poor
cognitive function [2, 42].

Statistical analysis

Descriptive statistics (mean and standard deviation) were calculated to describe the target
population. The weighted mean, standard deviation, and zero-order bivariate Pearson’s r
correlation of psychosocial factors were calculated for reference. Bivariate associations
between the covariates and psychosocial factors were examined using unadjusted linear
regression models for complex survey data. Bivariate analyses are presented in the
Supplemental Material.

In our main analyses, we converted each psychosocial factor into a z-score to compare
findings across psychosocial factors. Given that there is precedence of differential
associations of psychosocial factors with distinct domains of cognitive function [2, 7], we
present in our tables the global cognitive scores and the individual tests. Survey-weighted
adjusted linear regression models were used to evaluate the associations of each
psychosocial factor with cognitive function. The base model (i.e., Model 1) was adjusted for
age, sex, and education, which are known contributors to cognitive decline, and is shown to
enable comparisons across studies. The fully-adjusted model additionally included Hispanic/
Latino background, annual household income, language preference, and depressive
symptoms (i.e., Model 2). In secondary analysis, all psychosocial factors were entered
simultaneously into a regression model with each cognitive outcome entered separately. The
purpose of our secondary analysis was to examine which psychosocial variable(s) is more
strongly related to each cognitive function outcome, regardless of other psychosocial factors
and all covariates. CVD risk factors were not included in the regression models because they
have been previously proposed to be potential mediators of the associations of psychosocial
factors with cognitive function [52, 76-80].
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All analyses accounted for the complex study design. The sample design and sampling
weights have been previously described [44]. Briefly, reported values were weighted to
account for the disproportionate selection of the sample and to adjust for any bias effects due
to differential nonresponse in the selected sample (except sample size which we report
unweighted). Weights were also trimmed to limit precision losses and calibrated to the 2010
US Census characteristics by age, sex, and Hispanic/Latino background in each field site’s
target population. HCHS/SOL sampling weights are the product of a “base weight”
(reciprocal of the probability of selection) and three adjustments: 1) non-response
adjustments made relative to the sampling frame, 2) trimming to handle extreme values (to
avoid a few weights with extreme values being overly influential in the analyses), and 3)
calibration of weights to the 2010 U.S. Census according to age, sex, and Hispanic
background. Data management was performed using SAS 9.4 software (SAS Institute, Cary,
NC) and all statistical analyses were performed using Stata Statistical Software Release 15
(Stata Corp LP, College Station, TX). A significance level of p < 0.05 was used.

Descriptive statistics

In the target population, the mean age was 56 years, 56% were female, 30% were of
Mexican background, and 49% had annual household income below $20K (Table 1). Most
participants preferred to be interviewed in Spanish (85%). In the target population, the age-
standardized prevalence rates of the five major CVD risk factors were as follows:
hypercholesterolemia 59.5%, hypertension 53.9%, obesity 43.3%, diabetes 33.4%, and
current smoking 16.7% (data not shown). Table 2 shows the range as well as the weighted
mean, standard deviation, and zero-order bivariate correlations of psychosocial factors. The
following psychosocial factors had rcorrelations =0.40: optimism was positively correlated
with purpose in life (r=0.49, p< 0.001) and social support (r=0.42, p< 0.001); purpose in
life was positively correlated with social support (= 0.40, p< 0.001); and social support
was negatively correlated with loneliness r=-0.42, p< 0.001). The bivariate associations
between psychosocial factors and study covariates are presented in Supplementary Table 2.
Unadjusted linear regression models showed differences in the mean levels of each
psychosocial factor across Hispanic/Latino background. For example, ethnic identity and
loneliness were higher among those of Dominican and Puerto Rican background; optimism
was the highest among those of Cuban background; purpose in life and family cohesion
were the lowest among those of Puerto Rican background; familism was the highest among
those of Cuban background; and social support was the lowest among those of Central or
South American backgrounds. Similarly, the unadjusted linear regression models indicated
that there were significant associations of each higher education and higher annual
household income with higher optimism, purpose in life, social network embeddedness,
social support, and subjective social status; and with lower familism and loneliness.

Associations of each psychosocial factor with cognitive function

Intrapersonal resources—In Model 1, ethnic identity was positively associated with
verbal fluency (B = 0.58; 95% CI = 0.04, 1.12) and processing speed (p = 0.86; 95% CI =
0.04, 1.68) (Table 3). Optimism was positively associated with global cognition (p = 0.06;
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95% CI = 0.01, 0.10), verbal learning (p = 0.59; 95% CI = 0.21, 0.97), memory (p = 0.21;
95% CI = 0.04, 0.38), and verbal fluency (p = 0.59; 95% CI = 0.03, 1.15). Purpose in life
was positively associated with all cognitive function outcomes. We found similar trends in
the fully-adjusted model with a few exceptions. In Model 2, the relation of ethnic identity
with verbal fluency (B = 0.87; 95% CI = 0.40, 1.34) and processing speed (B = 1.02; 95% ClI
=0.34, 1.70) persisted; plus, there was a significant relation of ethnic identity with global
cognition (p = 0.06; 95% CI = 0.02, 0.39). Optimism only remained associated with verbal
fluency (B = 0.70; 95% CI = 0.23, 1.16). Purpose in life remained associated with all
cognitive function outcomes in Model 2.

Interpersonal resources—In Model 1, family cohesion was positively associated with
global cognition (B = 0.06; 95% CI = 0.02, 0.09), verbal learning (f = 0.67; 95% CI = 0.36,
0.99), and memory (B = 0.26; 95% CI = 0.10, 0.43) (Table 3). Familism was negatively
associated and social support was positively associated with all cognitive function outcomes.
Social network embeddedness was positively associated with global cognition (f = 0.09;
95% CI = 0.04, 0.14), verbal learning (p = 0.83; 95% CI = 0.46, 1.19), memory (p = 0.35;
95% CI = 0.09, 0.60), and processing speed (p = 1.243; 95% CI = 0.41, 2.07). Upon further
adjustment, in Model 2, family cohesion was only associated with verbal learning (B = 0.32;
95% CI = 0.01, 0.64), but not with memory. Familism remained associated with global
cognition (p = —0.06; 95% CI = -0.09, —0.03), verbal fluency (p = -1.21; 95% Cl = -1.61,
-0.80), and processing speed (p = —1.22; 95% CI = -1.85, —0.58), but did not remain
associated with verbal learning or memory. Social network embeddednesswas only
associated with verbal learning (p = 0.40; 95% CI = 0.07, 0.74). Social support remained
associated with all cognitive function outcomes in both models.

Social stressors—In Model 1, perceived ethnic discrimination was only associated with
higher processing speed (B = 1.15; 95% CI = 0.23, 2.06). Loneliness was negatively
associated with all cognitive function variables in Model 1. Subjective social status was
positively associated with global cognition (f = 0.09; 95% CI = 0.04, 0.14), verbal learning
(B =0.52; 95% CI = 0.13, 0.90), and processing speed (B = 2.20; 95% CI = 1.33, 3.07).
Upon further adjustment, in Model 2, ethnic discrimination was no longer associated with
processing speed. Loneliness remained associated with global cognition (B = —0.07; 95% ClI
=-0.10, -0.03), verbal fluency (B = -0.57; 95% CI = -0.93, -0.21), memory (B = —0.20;
95% CI = -0.37, —0.03), and processing speed ( = -1.10; 95% CI = —-1.74, -0.46), but not
with verbal fluency. Finally, there were no significant associations of subjective social status
with cognitive function in Model 2.

Secondary analysis

Associations of all psychosocial factors with each cognitive function outcome
—After entering all covariates and all psychosocial factors into the fully-adjusted model
(Table 4), we observed that ethnic identity remained positively associated with global
cognition, verbal fluency, and processing speed; optimism became negatively associated
with processing speed; and purpose in life remained positively associated with all cognitive
function variables. Family cohesion and social network embeddedness were no longer
associated with verbal learning; familism remained negatively associated with global
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cognition, verbal fluency, and processing speed; and social support only remained positively
associated with global cognition and processing speed. Finally, loneliness remained
negatively associated with global cognition, verbal learning, and processing speed but not
with memory; perceived ethnic discrimination was no longer associated with processing
speed; and no associations were observed of subjective social status with any of the
cognitive function outcomes.

Post-hoc analysis

Familism subscales: family obligations, family support, and family as referent
—Finally, as suggested in the literature [38], post-hoc analysis was conducted to identify
whether significant associations of familism and cognitive function could be attributable to
one or more of the three familism subscales. Adjusting for all covariates, the family
obligations subscale was positively associated with higher memory scores only (f = 0.18;
95% CI = 0.04, 0.31), while the family support subscale was negatively associated verbal
fluency scores only (p = -0.80; 95% CI = -1.26, —0.35) (Table 5). In contrast, the family as
referent subscale was negatively associated with all of the cognitive function variables.

DISCUSSION

To our knowledge, this is the most comprehensive examination of the associations of
psychosocial factors with cognitive function among a large sample of diverse middle-aged
and older Hispanics/Latinos. Guided by the Reserve Capacity Model [24, 26], this study
contributes to the literature in several ways. First, we extend results from previous studies
conducted predominantly among older non-Hispanics Whites and Blacks to demonstrate that
greater purpose in life [3, 4], higher social support [9-11], and lower loneliness [14-17] are
each associated with better global cognitive function among middle-aged and older
Hispanics/Latinos regardless of adjustments. Moreover, we demonstrate that purpose in life
and social support are associated with each of the cognitive variables included in our study.
Second, we highlight the need for incorporating culturally-relevant factors such as ethnic
identity and familism (including its multiple dimensions) into the study of psychosocial
factors and cognitive health of middle-aged and older Hispanics/Latinos. The distinct
relationships of ethnic identity and familism with global cognition, verbal fluency, and
processing speed (regardless of adjustments) may be particularly relevant in light of the
overall importance of collectivistic values in Hispanic/Latino culture [81]. Third, we
addressed gaps in the literature by examining various conceptually relevant psychosocial
factors in one study (and ultimately in one regression model) as opposed to studying them in
isolation. Toward that end, in our secondary analyses, we showed that the associations of
purpose in life with cognitive function (i.e., global cognition and each of the individual
cognitive tests) were the most robust because they were independent of all other
psychosocial factors and study covariates.

We extend prior evidence that documented positive associations of purpose in life [3-6] and
social support [9-13], and negative associations of loneliness [14-17], with cognitive
functioning in primarily older non-Hispanic White and Black samples by showing that
purpose in life and social support are positively associated with all five cognitive variables,
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and loneliness is negatively associated with global cognition, verbal learning, memory, and
processing speed among middle-aged and older Hispanics/Latinos. To our knowledge, the
few studies [2, 6] that have examined the relation of purpose in life and cognitive function in
Hispanics/Latinos have yielded inconsistent results; a cross-sectional study [2] reported an
association but a longitudinal study [6] reported none. However, prior study samples were
solely comprised of older adults which may contribute to discrepancy across studies. In fact,
in the present study, we observed that purpose in life remained associated with all cognitive
function variables regardless of all other psychosocial factors. Longitudinal research is
needed to confirm the directionality of our findings related to purpose in life and cognitive
function in Hispanics/Latinos. Given that there is evidence to suggest that sociodemographic
factors such as Hispanic/Latino background, education, and income may act independently
and interactively to modify the associations of psychosocial factors and cognition [7], future
research should further examine the role of these sociodemographic factors. Moreover, since
purpose in life was associated with higher education and income, which are strongly
associated with better cognitive function, we cannot rule out the possibility of residual
confounding in our study.

While theoretical work has suggested a potential association of ethnic identity and cognitive
function [25], we empirically demonstrate for the first time (to our knowledge) that ethnic
identity is positively associated with global cognition, verbal fluency, and processing speed.
These findings can be interpreted in light of previous research documenting that ethnic
identity (or in-group identification) may act as a buffer against the adverse effects of social
stressors [81], potentially serving as a protective factor. We found that familism, a central
value of Hispanic/Latino culture generally hypothesized to have protective health benefits
[82], was negatively associated with global cognitive function, verbal fluency, and
processing speed, and that these associations were largely driven by the family as referent
subscale. Familism encompasses the important of one’s family as a source of support, well-
being, and resources, while placing family needs before one’s needs [61]. Although family is
a potential source of social support, it is possible that avoidant coping [83], dysfunctional
thoughts [84], and/or negative interactions with family members are particularly stressful in
family-centered cultures such as Hispanics/Latinos [85]. Moreover, the presence of strong
cultural referent familism values encompassing expectations related to providing support
(e.g., economic and/or caregiving) for family members may also help to explain the role of
familism as a psychosacial stressor; particularly, given the relatively long life expectancy,
high burden of chronic conditions, multi-generational family households, and
socioeconomic adversity experienced by US Hispanics/Latinos [86]. Future research may
better inform our understanding of the role of family and the importance of each referent
subscale for cognitive function in this population.

Other psychosocial factors such as social network embeddedness, optimism, family
cohesion, perceived ethnic discrimination, and subjective social status did not appear to have
a ubiquitous relationship with cognition in our sample. For instance, social network
embeddedness was associated with verbal learning only, which may reflect that the social
domains included in our measurement tool (such as family, friends, and work) may not be
equally meaningful for all aspects of cognitive function [36]. While our finding that higher
optimism was only associated with higher verbal fluency performance is in disagreement
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with prior work [34] showing an association with global cognitive impairment, this may be
partially due to the fact that our optimism scale showed low internal reliability and should be
used with caution [87]. Although we observed that family cohesion was associated with
verbal learning performance only; yet, the 95% confidence interval was approaching zero, so
results should be interpreted with caution. High levels of family cohesion may benefit
cognition partly through higher levels of social contacts and integration with family
members [31], suggesting that it may capture a different dimension of family relations than
our familism scale. In contrast, perceived ethnic discrimination was not associated with any
of the cognitive tests in fully-adjusted models. Despite previous research showing
associations of higher perceived ethnic discrimination with worst cognitive function [39,
40], our null result may reflect the relatively lower burden of perceived ethnic discrimination
in this cohort [35] or that those with better cognitive function were able to attribute
discriminatory experiences to external as opposed to personal, intrinsic characteristics
(which has been shown to buffer against the negative health effects of discrimination [35]).
Similarly, subjective social status was not associated any cognitive test score in the fully
adjusted model; with little work conducted among mid-to late-life adults, it is difficult to
place these null results within the context of other studies reporting significant associations
in older [88] and younger [41] samples.

Although the mechanistic pathways underlying the associations of psychosocial resources
with cognitive function are beyond the scope of this cross-sectional study, potential direct
and indirect mechanisms including lifestyle factors, CVD risk factors, and cognitive
stimulation have support in the literature. For instance, psychosocial resources such as social
support and purpose in life have been associated with healthier lifestyle factors (e.g., more
physical activity and better diet quality) [76] and favorable profiles of CVD risk factors (e.g.,
healthy blood pressure and lower inflammation) [77] which, in turn, are associated with
better cognitive outcomes. In fact, prior studies in the HCHS/SOL cohort have found that
lower CVD risk factor burden [78, 79], ideal profiles of lifestyle and clinical CVD risk
factors [52], and lower prevalence of the metabolic syndrome [80] are associated with better
cognitive function. Engagement in cognitively stimulating activities such as reading
newspapers or books; visiting a museum or library; and playing games has been found to be
directly associated with better cognitive function [89-91] and has also been proposed to
contribute to cognitive reserve by reducing the adverse effects of brain pathology on
cognitive functioning [92]. While we demonstrate the differential associations of specific
psychosocial factors with level of cognitive function, research is needed to explore whether
psychosocial factors are associated with changes in cognitive function over time. Moreover,
additional research is needed to examine whether these associations are modified by
sociodemographic factors such as acculturation, cognitive reserve proxies (including
measures of education and income), or Hispanic/Latino background—all of which may
highlight the heterogeneity of this population.

Study limitations

Some limitations should be considered when interpreting study findings. First, as mentioned
above, the cross-sectional design of our study does not allow for examination of causality
and directionality of associations, nor underlying mechanisms such as depressive symptoms.
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Equivocal evidence exists regarding whether depressive symptoms are a confounder or a
mediator of the association between psychosocial factors and cognition. We chose to
consider depressive symptoms as a confounder given prior work in HCHS/SOL [42, 96] and
to show findings from the minimally-adjusted model to enable comparison across studies,
however, recognize that others may disagree with this approach. While we focus on middle-
aged and older adults, the psychosocial processes examined here likely began much earlier
in life; thus, future research with a lifecourse approach is needed [93]. Second, participants
with worse cognitive function may report poorer ratings of their social relationship than
those with better cognitive function (i.e., response bias). While the relatively young age and
high performance in the brief Six-Item (cognitive) Screener (61) in our cohort [42] could
lessen these possibilities, we cannot rule them out entirely. Third, the use of different
measures to assess psychosocial factors such as social networks across previous studies [36]
limits our ability to compare our results to past findings. Moreover, the subjective social
status ladder used in our study had “other people in the US’ as a reference category; it is
unclear whether associations would differ if subjective social status was measured using
another reference such as other people in the participants’ home country. Fourth, while we
used a comprehensive battery of neurocognitive tests, the Word Fluency Test and the Digit
Symbol Substitution Subtest were not originally developed for use in English and Spanish;
thus, additional research is needed to explore their validity for use in Spanish. Another
limitation related to our cognitive function variables is that overlapping relationships may
exist between individual cognitive test variables due either to specific cognitive abilities
required for task completion or to overall intelligence known as “g” [94]. Finally, because
we excluded participants with stroke and heart attack, our findings may not be generalizable
to all HCHS/SOL Sociocultural Ancillary Study participants.

Guided by the Reserve Capacity Model [24, 26] and using data from the landmark
HCHS/SOL and its Sociocultural Ancillary Study, the present study addresses gaps in the
literature on the associations of psychosocial factors with cognitive function among middle-
aged and older Hispanics/Latinos. Intrapersonal factors, interpersonal factors, and social
stressors had differential relationships with individual cognitive tests; however, purpose in
life and social support were associated with cognition across all cognitive test measures and
regardless of adjustments. Future research is needed to examine prospective associations,
determine reverse causation, and mechanisms underlying the psychosocial factors and
cognition associations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Descriptive characteristics of the target population: Middle-aged and older Hispanics/Latinos, HCHS/SOL

SCAS (1= 2,818)

Characteristics n % or Mean (SD)
Agein years 2,818 56.2 (9.7)
Female 1,794 56.4
Hispanic/L atino Background
Central or South American 486 12.6
Cuban 457 26.8
Dominican 277 10.3
Mexican 1,052 30.4
Puerto Rican 506 18.9
Other/ More than one 40 1.0
Education
<High School 1,095 37.8
High School 624 20.7
>High School 1,099 415
Household Income
<$20,000 1,395 49.3
$20,000-$50,000 997 32.0
>$50,000 223 10.4
Not reported 203 8.3
Preferred Spanish Language& 2,452 84.8
Depressive Sjmptomsb 2,818 8.0(7.9)
Cognitive Function®
Global Cognition 2,818 -0.0 (0.8)
Verbal Learning 2,818 22.5(6.9)
Verbal Memory 2,818 8.1(3.5)
Verbal Fluency 2,818 18.6 (8.9)
Processing Speed 2,818 34.7 (15.8)

SD, standard deviation. Sample size is unweighted and all other reported values are weighted to represent the target population. Values in
parentheses are weighted standard deviations.

a . . —
Preferred Spanish language for baseline examination.

bDepressive symptoms were assessed using the 10-item Center for Epidemiologic Studies Depression Scale (CES-D-10).

Global cognitive function was calculated as the average of the z-scores (i.e., [individual value — mean value]/standard deviation) for performance

across the four cognitive tests (i.e., verbal learning, verbal memory, verbal fluency, and processing speed).

J Alzheimers Dis. Author manuscript; available in PMC 2021 April 15.



Page 22

Estrella et al.

"100°0>d
KKK
100->d
EZ
500>d

"0%°0—- 40 Ot"0 Uy} Je)ealb Jo [enba 1UBI01}809 UOIBI2.I00 © 818IpUI PO Ul SBNJBA SNIIS [RI120S 9AIIBIGNS ‘SSS ‘SSUPAPPaCWa 3I0MIBU [2100S ‘INS ‘UONBIASP pJepues ‘gs ‘uesw ‘|

00T ,,070-  _GOO- 170 , TT0 .  €T0- 700 wxeCP0 L 0T0 00 o4 4 0T-0 SSS 0T
00T exe 00 CV0- SC0- €00 exe€0- TE0- _ . 6C0- _¥00- 0¢ Sv 6—< SSauUI[au0 '

00T xSV 0~ €0°0- €0°0- srx 0C0~ L TT0- L 9T0- ¥0°0 ¥0T ¥'¥¢ G8-LT  UOHBUILILIDSIQ PBAISdIRd '8

00T oy €0 100 expe3€0 o OVO  ev0 . €0 18 09z 980 yoddns [ero0s “/

00'T T00- L8710 610 910 . 7010 /1T [T 80 aNS 9

00T e V0 €00 T10°0- w770 T8 €¥S 0.8 wsljiwed 'q

00T exx €0 exxlC0 L CT0 T 69 8-0 uoisayo) AjiweS

00T B0 820 ¥y TSz 09 a1 ur asodind 'g

00T wxxCC0 8V TIT  ¥2-T wsiwndo 'z

00T 90 9¢ S Amuapy auyp3 1

(0% 6 8 L 9 S 14 € 4 T as N ebuey S1030e4 [e100s0YdAsd

(818'2 =) SYDS T0OS/SHOH ‘soulye]/soluedsiH Japjo pue pabie-ajppiw Buowre
510108} [e190S0Y2Asd JO SUOITR|3110D 81eLIRAIQ J9pJ0-019Z palyblam pue (UolleiAsp piepuels palybiam pue ‘ueaw pajybiam ‘abuel) sansnels aandiiosaq

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Alzheimers Dis. Author manuscript; available in PMC 2021 April 15.



Page 23

Estrella et al.

e (B8T€S0) TCT

xx BLTOVT) 60T

(2610's5°0-) 120
e (LOT TV V2T

e (850~ 'G8'T-) 22T~

e (08'T='LT'E-) 6772~
(80'T 'LT°0-) S¥'0
(¥1'T '€€°0-) 0V'0

xx (GE2786'0) L9'T

e CV'T'€6°0) 29T

(eT'T '6€°0-) LEO

(86'0'59'0-) LT'0

2 OLT'7E0) 20T

(89T '¥0°0) 980

L(9LT'12°0) 860

e ELT'BVO)TTT
(¥6°0 ‘'9¥°0-) ¥2°0
(7T 'S0°0-) 69°0

e (08°0='T9T-) TT'T-

x (VET="Y2C-) 6LT-

x.

(82°0'98°0-) T2°0

(08'0'9T°0-) 2Z€0

e (P8T0L°0) 22T

wxx (C8T'VL0)8TT

»xOT'T'€20) 020

L (GT'T'€0'0) 650

e PET0V0) 2870

L@T'T'v00) 850

*.

L (LE0°200)6T0
x50 'TT0) LEO
(8870 '€T'0-) €T°0
1 (09°0'60°0) GE'0
(sT°0'2T°0-) T0°0-
,(90°0-'6€'0-) 22’0~

(52°0 '80°0-) 60°0
. (€70 '0T°0) 92°0
v LV0'CT0) 6270

e (©9°0°22°0) V70

(zz'0'z1°0-) S0'0
. (8€070°0) TZ°0

(82°0'80°0-) 0T'0

(LT°0'T2°0-) 20°0-

*.

. (08°0°02°0) 050

xx GTT'VS0) 780
L(PL'0°20°0) 00

s BTT'OV0) €80
(€T°0 ‘'15°0-) 6T°0-

. (12°0-'880-) ¥5°0~

L (¥9°0'70°0) ZE0

e (860 °9€°0) 290

1 (96°0°02°0) 850
xx (BTT'TG0) 680
(ero'1T°0-) €0

e (L60'TT°0) 650

(99°0°20°0-) 620

(£8°0°€2°0-) LT°0

*.

*.

xx (€170 '70°0) 800

xx (97°0'80°0) 2T0

(80'0'20'0-) £0°0
e (P10 '70°0) 60°0

x (E0'0-'60°0-) 900~

e (60°0="9T°0-) ZT'0-
(900 '00°0-) €00
1 (600 20'0) 90°0
xx (PT°0790°0) OT'0

xx (LT'0'80°0) ET'0

(80°0 '00°0-) ¥0'0
,(0T°070°0) 90°0

1 (600 °20'0) 90°0

(800 ‘T0°0-) €00

SHOSS3Y IS TVIO0S
<N

TN

voddng [eos

<N

TN

aNs

<IN

TN

wsljiured

<IN

TN

uosayoD Ajiwred
S30HUNOS3Y TVNOSHIdHI LN
<IN

TN

a}17 urssodindg

<IN

TIN

N
Amusp| oluyig
S30HN0SIY TYNOSHIdVHLINI

(10 %se) d
paads Busse20.d

(10 %s6) ¢
Kouan|4 feq N

(10 %se) d
Alows \

(10 %s6) d
Buiuses req oA

(10 %s6) d
uo3ubo? fedo|o

(g18'c =

1) SVYDS SHOH ‘soune/soluedsiH Japjo pue pale-ajppiw Buowre uonouny sAIUBOd YiMm (S8109s-Z Se Parealy) 1030e) [e190S0ydAsd - Loes JO SUOIRID0SSY

Author Manuscript

€ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Alzheimers Dis. Author manuscript; available in PMC 2021 April 15.



Page 24

Estrella et al.

"100°0>¢
KKK

10°0>d
E2

S0°0>d
*

‘swoydwAs anissaidap pue ‘sousiayald abenbuel ‘awodul ‘punoiByoeg oure]/o1uedsiH +T [9POIAl :Z [SPOIA “UOITBINPS PUB ‘Xas ‘aby :T |9POIAl “[3pPOoW Yoes ojul Ajsreledas palsius aIam s10108) [e100SOUIASd_
'

‘uonrendod ouryey/o1uedsiH 186.e) ays Jussaidas 01 palyBiam aJe sanfe pariodal JaYio |[e pue paryBramun si 8z1s ajdwes ‘snyels [e100S aAII08IGNS ‘SSS ‘SSaUPBPPAGLUD MIOMIBU [190S ‘INS ‘[apow ‘I

(011 '€2°0-) v¥'0
xx (LOE'EET) 02T

v (OV'0=¥2'T-) OT'T-

oy QT T TVT-) OLT-

(9€'T '62°0-) €50
L(902'€20)ST'T

(850 ‘22°0-) 60°0-
(¥S'T'50°0-) ¥2°0

(¥0'0 '10'T-) 87°0—

e (TE0-9E'T-) 780~

(88°0 'v€°0-) 220
(00T '€T'0-) €70

(£0°0'1€°0-) 2T0-
(070 '00°0-) 02°0

x (€0°0- "LE'0-) 020~

o (ZE0-'59°0-) 8Y°0-

(82°0°20°0-) TT°0-
(02°0'€T°0-) ¥0°0

(s€°0 ‘6€°0-) 200~
x (060 '€T'0) 250

v (TT0-'€60-) LG50~

o (92°0-"0V'T-) 80'T-

(190 ‘¥2°0-) 6T°0
(#7°0 ‘07'0-) 200

*.

*-

(¥0°0 ‘50'0-) 000~
e 710 70°0) 60°0

x (€0°0-0T°0-) L0'0-

.. (60°0-'9T°0-) 2T°0-

(80°0 ‘20°0-) €00
(800 '10°0-) €0°0

N

TN

SSS

<N

TN
Ssaulpuo
<N

TN

UOITeUIW 13S1Q D1UY1T

(10 %se) d
paads Bussad0.1d

(12 %s6) 9
Kouan|4 feq N

(12 %s6) d
Alows \

(10 %s6) d
Buiuses req oA

(10 %s6) d
uo3ubo feqo|o

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Alzheimers Dis. Author manuscript; available in PMC 2021 April 15.



Page 25

Estrella et al.

‘swoldwAs anissaidap pue ‘aouaiayaid abenbue| ‘swodul ‘punoibxoeq oule]/oluedsiH ‘uoleanps ‘Xas ‘abe 104 paisnipe S|pOIA “|apow Yaes 03Ul A|SNOBUBYNWIS PBI3IUS dJoM S10)9e) [e190S0YdAsd ||1v_
-

J0 suoireIo0sse parsnipe (T :pa1oNPU0D 31aM S[apow suolssalfias Jeaul| ayesedas ani4

'7000>d

100>d
x

S0'0>d
x

'SN1BIS [190S 8A1198[gNS ‘SSS ‘SSaupappaguua Y0Miau [e190s ‘INS ‘paads Buissadold yim sio1oey e190soydAsd [[e Jo suoneraosse pasnipe (G pue ‘Aouaniy [eglan Yiim Si03oe) [e190S0ydAsd |[e 0 suoljeldosse
paisnipe (i ‘Alowsw ym s1019e} [e190s0ydaAsd |e Jo suonerdosse palsnipe (¢ ‘Buiuies] [egian ylim si01oey) [e190so0ydAsd |Je Jo suoljeldosse paisnipe ‘uoniubod [eqolb yum sioyoey [e190soydAsd |fe
‘uone|ndod oune/o1uedsiH 19681 ay) Juasaidal 01 parybiem ale sanjea palodal Jayio |e pue payybiamun si azis ajdwes

KK

(20’1~ '¥2°0-) 6£°0
L (8T0-"L¥'T-) 280~

(67T '2L0°0-) TL0

L(EST '¥T0) €80
(670 '20'T-) 92°0-
e (86°0-'22C-) TOT-

(260 'e€’0-) 62°0

v (TET'G8°0) 8S'T
(600~ "09T-) ¥8'0~

. (G5T'6T°0) 280

(S7°0 '18°0-) 8T'0-
(e£°0'2L°0-) 020~
(£8°0'02°0-) €€0

(97'T 'ST'0-) 99°0
(85°0 'v2°0-) 80°0-
e (CO'T='€0T-) TS T~

(£5°0 'T¥°0-) 90°0

e PLT'EV0) 60'T
(050 ‘2L0-) TT0-
x OT'T'0E0) £L0

(900 ‘1€°0-) 2T0-
(200 ‘ze'0-) ST°O-
(62°0 'v0°0-) 2T0

(82'0'80°0-) 0T'0
(070 6T°0-) 900
(80°0 ‘z2'0-) L0°0-
(2z'0'91°0-) €00
(870 '2T°0) 00
(S0'0 ‘T€°0-) €T0-

(6T°0 '¥T°0-) €00

(€€°0 '0¥°0-) ¥0°0-
(€00~ '82°0-) T¥'0-

(¥9°0'sT°0-) G20

(550 'sT°0-) 02°0
(¥50'0T°0-) 220
(100~ '€9°0-) 20~

(¥5'0°ST°0-) 6T°0
,.(G8°0'80°0) 970

(ve'0 '67°0-) L0'0-

(150 '02°0-) ST'O

*.

(€00 '50°0-) T0°0-
(100~ '80°0-) ¥0°0-

(80°0 ‘00°0-) ¥0°0-

,(60°0°00°0) S0°0
(500 '¥0'0-) T0°0
x (§0'0- TT°0-) 800~

(500 ‘'20°0-) 200

e (ET°0'60°0) 60°0
(100 "20'0-) €00~
,(80°0'T0°0) ¥0°0

SSS

Ssaul[auo]

uoneuIWLIdSIg o1uLpg

SHOSS3™YIS TVIO0S

oddns [e100s

aNS

wsjiwe

uoisayo) Ajiweo

S30HUNOS3Y TVNOSHIdHILNI
aJ17 u1 asoding

wsiwndo

Amuap) a1uy3

SIDHINOS3Y TVYNOSHIdVHLINI

(10 %s6) d
paads Busse20.1d

(10 %s6) d
Aouen|4 reqen

(10 %s6) d
Klows N

(10 %s6) d
Buiurea reqeA

(10 %s6) d
uo3ubo? fedo|o

Author Manuscript

¥ alqeL

Author Manuscript

(8182 =) SYIS SHOH ‘souneT
/So1uedsIH Jap|o pue pabie-s|ppiw Buowe swo2N0 uonauNy aAIUBOd Yyaes Yum (S8100s—z Se pajealy) SI1010e) [e100S0YIAsd ;- ||e JO suolreldosse paisnipy

Author Manuscript

Author Manuscript

J Alzheimers Dis. Author manuscript; available in PMC 2021 April 15.



Page 26

Estrella et al.

'T000>d
-

¥

100>d

x*

S0'0>d
-

'8T8'Z = U :JuaJayal se Ajlwred ‘GT8'z = v :Joddns Ajiwe4
:/18'7 =u :suonebijqo Ajiwed ‘Buissiw SWal €101 JO 90z > pey Juedidnted e 41 paleIndjed Sem 2100S WSI{ILE) [210) 8Y) 3SNBIA( 9]8ISCNS WSI|ILR) YIed J0) JUSIBHIP SI S|9pOW ay} JO Ydes Joy azIs m_acaw.Q

“Bunfew uoIsIoap 10y JusIayal se Ajiwey Buiispisuod

01 S1ajaJ 81easqns (Swai-9) ualayal se Ajiwe “Ajiwey ayr woly Loddns paniadiad 01 siajal ajeasgns (swali-g) Hoddns AjiweS Ajiwey 03 uonrebijqo s,auo 0} S1ayal (SWwai-9) ajeasgns suolrebijgo \A__Em“_Q

‘swoldwAs anissaldap pue ‘aouaiagaid abenbue| ‘swodul ‘punoibxoeg oune]/o1uedsiH ‘uoieanpa ‘xas ‘abe loy paisnipe m_%os_m

e PLT-'66C) L8~ (OT'T-'9T2-) 99'T- (200~ ',€0-) 00~  (€2°0-'1600-) 250~ (800~ '9T'0-) 2T 0~ 1uasa49Y se Ajiued
(s7°0 '68°0-) 2Z'0- 4 (CE0-'P2T-)8L0-  (9T°0‘LT°0-) 00°0- (Lz'0'se'0-) ¥0'0- (00°0 ‘90°0-) €0°0- uoddns Ajiwres
(v2°0'87°0-) €T0 (LT'0'€9°0-) €20~ L(T€0'€00) LT0 (550 '80°0-) ¥2°0 (500 '10°0-) 200 suotyeli|qo Ajiwes

,SReOSANS WS iuure

(10 %s6) d (10 %s6) d (12 %s6) d (10 %s6) d (12 %s6) d
paads Buisse00.d Aouen |4 feqen Kows N Buiurea req A uo(ubo? feqo|9

SVDS SHOH ‘soune/soluedsiy Japjo pue pabe-ajppiw Buowe uonouny sAnIUBod Yim (Sa109s-z se paresi) ,SOIE9SaNS Wistjiwey Jo uoneloosse paisnipy

G 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Alzheimers Dis. Author manuscript; available in PMC 2021 April 15.



	Abstract
	INTRODUCTION
	The reserve capacity model
	Psychosocial factors and cognitive function
	Present study

	METHODS
	Study design and analytic sample
	Study measures
	Cognitive function
	Psychosocial factors
	Intrapersonal resources.
	Interpersonal resources.
	Social stressors.


	Study covariates
	Statistical analysis

	RESULTS
	Descriptive statistics
	Associations of each psychosocial factor with cognitive function
	Intrapersonal resources
	Interpersonal resources
	Social stressors

	Secondary analysis
	Associations of all psychosocial factors with each cognitive function outcome

	Post-hoc analysis
	Familism subscales: family obligations, family support, and family as referent


	DISCUSSION
	Study limitations
	Conclusion

	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5



