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Abstract

INTRODUCTION: Few studies have examined the associations of psychosocial factors

with cognitive change in Hispanics/Latinos.

METHODS: Data from the Hispanic Community Health Study/Study of Latinos-

Investigation of Neurocognitive Aging (HCHS/SOL INCA) and Sociocultural studies

were used (n= 2,155; ages ≥45 years). Psychosocial exposures included intrapersonal

(ethnic identity, optimism, purpose in life), interpersonal (family cohesion, familism,

social networks, social support), and social factors (ethnic discrimination, loneliness,

subjective social status). Survey-linear regression models examined associations
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between psychosocial exposures and 7-year cognitive change (global cognition [GC],

verbal learning, memory, word fluency [WF], and digit symbol substitution [DSS]).

RESULTS: Familism predicted decline in GC, verbal learning, andmemory; family cohe-

sion predicted DSS decline; and loneliness predicted memory decline. Ethnic identity

was protective against decline in GC and memory, optimism and social support were

protective against decline in memory, and purpose in life was protective against WF

decline.

DISCUSSION: Psychosocial factors are differentially related to cognitive changes.

Culturally relevant factors should be explored in Hispanic/Latino cognitive aging

research.

KEYWORDS

cognition, ethnic discrimination, ethnic identity, familism, family cohesion, Hispanics/Latinos,
loneliness, optimism, psychosocial factors, purpose in life, social networks, social support,
subjective social status

Highlights

∙ Psychosocial factors are differentially related to cognitive changes in Latinos.

∙ Role of culturally relevant factors on cognition should be further explored.

∙ Familism predicted decline in global cognition, verbal learning, andmemory.

∙ Ethnic identity predicted increase in global cognition andmemory.

1 BACKGROUND

Psychosocial factors, generally conceptualized in ecological models

of health as a construct that relates the socioenvironmental con-

text to individual-level physiological changes,1 have been increasingly

associated with cognitive change in older adults. A growing body

of literature has documented the role of favorable levels of psy-

chosocial factors, including intrapersonal resources such as greater

purpose in life2–5 and interpersonal resources such as larger social

networks6 and greater social support,7–9 on slower global cognitive

decline among older non-Hispanic white adults. Studies, also in mostly

older non-Hispanic white cohorts,10,11 have reported associations of

lower levels of social stressors such as loneliness with slower global

cognitive decline. Taken together, previous studies have reported dis-

tinct relationships between psychosocial factors with cognitive change

in older non-Hispanic white adults. However, it is unclear whether

these findings are generalizable to middle-aged and older US-based

Hispanic/Latino adults, who represent the largest minority racial and

ethnic group in the US12 and carry a disproportionate burden of mild

cognitive impairment and dementia.13

It is also unclear whether culturally relevant psychosocial factors

such as ethnic identity (ie, sense of identification and belongingwith an

ethnic or cultural group), familism (ie, a cultural value emphasizing fam-

ily over self), and/or experiences of ethnic discrimination are related to

cognitive change in middle-aged and older US-based Hispanic/Latino

adults. However, there is a growing body of literature13 that calls for

research investigating whether culturally relevant psychosocial fac-

tors, including those associatedwith acculturation in context14 and the

larger lived experience of US racial and ethnic minorities,15 partially

shape the level of and change in cognition over time. Despitemounting

evidence, to our knowledge, there are no comprehensive examinations

in the cognitive aging literature that include positive and negative psy-

chosocial factors, as well as more culturally relevant constructs. To

this end, we previously applied the Reserve Capacity Model16,17 as a

guiding conceptual framework to examine cross-sectional associations

of psychosocial factors with cognition in middle-aged and older US-

based Hispanic/Latino adults. The Reserve Capacity Model considers

a complex interplay between macro- and micro-level socioeconomic

and cultural factors hypothesized to influence psychosocial risk and

resilience processes, ultimately contributing to cardiometabolic health

outcomes in the Hispanic/Latino population. We suggest this model

can also be applied to study cognitive health outcomes. As such, to

advance research in this area, our previous cross-sectional study18

focused on selected psychosocial factors from the Reserve Capacity

Model, particularly those factors previously proposed and/or demon-

strated to be associated with cognition. In our previous study, we

found that psychosocial factors were differentially associated with

level of global cognition and individual tests of verbal learning and

memory, word fluency (WF), and digit symbol substitution (DSS),

regardless of adjustments for sociodemographic factors and depres-

sive symptoms.18 Specifically, greater familism was associated with

lower scores, and greater ethnic identity was associated with higher

scores of global cognition, WF, and DSS. Greater loneliness was asso-

ciated with lower global cognition, verbal learning, memory, and DSS
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RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the literature

to define theirmeasures of psychosocial factors and iden-

tify previous studies on the role of psychosocial factors as

they relate to cognition and dementia in middle-aged and

older Hispanic/Latino adults.

2. Interpretation: Our study answers important questions

regarding the independent relationships of a comprehen-

sive array of well-recognized psychosocial factors with

7-year changes in cognition within one study, including

more traditional factors (eg, purpose in life and social sup-

port) as well as more novel, culturally relevant (ethnic

identity, familism, and ethnic discrimination) factors.

3. Future directions: The article suggests ways to improve

future research on the role of family relations, social

networks, discrimination, and purpose in life in His-

panic/Latino adults as it relates to longitudinal cognitive

change, and proposes the need to examine intersectional

social positions across sex, race, socioeconomic status,

and acculturation.

scores, and greater family cohesionwas associatedwith a higher verbal

learning score.18

This study extends our cross-sectional work18 to examine whether

the same psychosocial factors at baseline were associated with a 7-

year change in global cognition and individual tests among a large

sample of middle-aged and older US-based adults from diverse His-

panic/Latino backgrounds (namely, Cuban, Dominican, Central and

South American, Puerto Rican, and other or more than one heritage).

We hypothesized that greater levels of familism, ethnic discrimina-

tion, and loneliness at baseline would be associated with decline (more

pronounced 7-year change) in cognition, whereas all other psychoso-

cial exposures would be protective against decline (less pronounced

7-year change) in cognition. Study findings could inform the devel-

opment of culturally relevant psychosocial interventions to promote

cognitive health among middle-aged and older Hispanic/Latino adults

living in the United States. This is a particularly crucial public health

consideration given that Hispanic/Latino adults are underrepresented

in non-pharmaceutical cognitive health interventions,19 despite the

looming dementia crisis20 in this rapidly growing population.12

2 METHODS

2.1 Study design

TheHispanicCommunityHealthStudy/Studyof Latinos (HCHS/SOL) is

a multisite (Bronx, NY; Chicago, IL; Miami, FL; San Diego, CA) prospec-

tive cohort study that enrolled 16,415 individuals aged 18 to 74 years

at recruitment.21 The cohort included non-institutionalized commu-

nity living participants self-identified as having Cuban, Central Ameri-

can,Dominican,Mexican, PuertoRican, SouthAmerican, or other/more

than one Hispanic/Latino background. The detailed sampling proce-

dures and study protocols have been previously published.21,22 During

the HCHS/SOL baseline evaluation (2008 to 2011), information on

sociodemographic characteristics was gathered from all participants,

and a baseline cognitive assessment battery was administered only to

participants aged 45 to 75 years.

The Sociocultural Ancillary Study (SCAS; 2010 to 2011) was

designed to examine the associations of awide array of risk and protec-

tive sociocultural and psychosocial factors with cardiovascular disease

and related outcomes among a subsample (n = 5,313; aged 18 to 74

years) of the baseline HCHS/SOL cohort.16 All the psychosocial fac-

tors used in our current study were obtained in the SCAS,16 except for

subjective social status, which was assessed in the HCHS/SOL base-

line examination. The Study of Latinos-Investigation of Neurocognitive

Aging (SOL-INCA) Ancillary Study was conducted during the second

HCHS/SOL visit (2015 to 2018). SOL-INCA was designed to exam-

ine the risk and protective factors for cognitive decline and related

disorders in participants who were originally evaluated at baseline.13

Therefore, the cognitive function assessment from the HCHS/SOL

baseline examinationwas repeated in the SOL-INCA study (n= 6,377).

The SOL-INCA study also used the complex design features of the

parent study to ensure valid generalization to the HCHS/SOL target

population.13 Trained bilingual interviewers administered the ques-

tionnaires in the preferred language of the participants (ie, English or

Spanish). At all study sites, Institutional Review Board (IRB) approval

was obtained for the study, and participants providedwritten informed

consent in accordance with the Declaration of Helsinki.

2.2 Analytic sample

For the present analysis, we included SCAS participants aged 45 years

and olderwho completed all psychosocial questionnaires and cognitive

assessments at baseline and were also part of the SOL-INCA ancil-

lary study (and, as such, completed a second cognitive assessment).

Of the 2537 SCAS and SOL-INCA participants aged ≥45 years, we

excluded 127 participants with self-reported heart attack or stroke

(due to potential confounding effects on cognition23) and 20 partici-

pants with low mental status (due to the self-reported nature of our

psychosocial measurements), which was defined as a score of <3 out

of 6 in the brief Six-Item Screener for cognitive impairment.24 We also

excluded 125 participants withmissing data on any of the psychosocial

variables, 87 with missing data on any of the cognitive function vari-

ables, and 23withmissing data on any of the study covariates. The final

analytic (unweighted) sample comprised 2155 participants.

2.3 Psychosocial factors

We previously defined and described the psychosocial measures used

in the current study and the rationale for inclusion in our work in
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detail, based on the Reserve Capacity Model16,17 and previous litera-

ture supporting their potential relationshipwith cognitive outcomes.18

Psychosocial factors were categorized into three conceptually rele-

vant categories: intrapersonal factors, interpersonal factors, and social

stressors. For all psychosocial exposures, items were reverse coded as

appropriate, so that higher scores corresponded to higher levels of the

underlying trait. Subsequently, z-scores ([individual score−mean]/SD)

were calculated for eachpsychosocial factor to facilitate interpretation

of the results across a commonmetric.

Intrapersonal factors included ethnic identity (range: 2 to 5), opti-

mism (range: 1 to 24), and purpose in life (range: 6 to 30). Briefly, the

12-item Ethnic Identity Subscale of the Scale of Ethnic Experiences25

was used to measure ethnic identity (ie, sense of belonging based on

one’s cultural heritage, background, traditions, and importanceof one’s

ethnic identity in life); items were rated on a 5-point scale ranging

from strongly agree to strongly disagree (eg, “I have a strong sense

of myself as a member of my ethnic group”). The 6-item Life Orienta-

tion Test-Revised26 was used to measure optimism (ie, one’s general

life orientation and expectations of positive outcomes in life); partic-

ipants were asked about their extent of agreement with statements

such as: “In uncertain times, I usually expect the best.” The 12-item

Life Engagement Test26 was used to assess purpose in life (ie, engage-

ment in activities that are personally valuable); participantswere asked

about their extent of agreement with statements such as: “There is not

enough purpose inmy life.”

Interpersonal factors included family cohesion (range: 0 to 8), famil-

ism (range: 29 to 70), social network embeddedness (range: 0 to 7), and

social support (range: 0 to 36). Briefly, the 18-item Family Cohesion

Subscale of the Family Environment Scale27 was used tomeasure fam-

ily cohesion (ie, perceived presence of supportive and close relations

with one’s family members); participants were asked whether state-

ments such as “Family members really help and support each other”

were true or false. The 14-item Familism Scale28 was used to measure

the Latino-centric ethos of familism (ie, prioritizing one’s family over

the self). The familism scale includes three subscales assessing family

obligations (ie, the belief that one has a personal obligation and respon-

sibility to attend to one’s family needs, including financial ones), family

support (ie, the belief of reliability, support, and emotional closeness

among familymembers), and family as referent (ie, the belief that one’s

behaviors should meet familial expectations). For example, items on

the family as referent subscale included the extent of agreement with

items such as: “I have a strong sense ofmyself as amember ofmy ethnic

group.” The 12-item Social Network Embeddedness Index29 was used

to measure social network embeddedness, which refers to the sum

of the number of network domains (ie, family, friends, church/temple,

school, work, neighbors, volunteering, and groups) that a participant

sawor talked toapersonat least onceevery2weeks. The Interpersonal

Support Evaluation List30 was used to measure social support (ie, per-

ceived availability of social support); participants were asked whether

statements such as “When I need suggestions on how to deal with a

personal problem, I know someone I can turn to” were true or false.

Finally, social stressor metrics included perceived ethnic discrim-

ination (range: 17 to 78), loneliness (range: 3 to 9), and subjective

social status (range: 1 to 10). The 17-item Brief Perceived Ethnic

DiscriminationQuestionnaire-Community Version31 was used tomea-

sure ethnic discrimination; participants were asked about their extent

of agreement with statements on perceived discrimination targeted

at their ethnic group (eg, “I often have to defend my ethnic group

from criticism by people outside of my ethnic group”). The three-item

Revised University of California Los Angeles Loneliness Scale32 was

used tomeasure loneliness, including dimensions of relational connect-

edness, social connectedness, and self-perceived isolation (ie, “How

often do you feel isolated from others?”). The MacArthur Subjective

Social Status Scale33 assesses how individuals perceived themselves

on a social ladder relative to “other people in the US.” Ethnic iden-

tity, familism, and ethnic discrimination represent culturally relevant

psychosocial factors. The adequate reliability of these psychosocial

metrics has been previously established18 with the exception of the

relatively lower reliability of the Life Orientation (optimism) metric (ie,

α= 0.65 in English; α= 0.54 in Spanish); however, lower reliability esti-

mates may be considered because the optimism scale consists of six

items.34,35

2.4 Cognitive assessment

As previously described,13,36 three cognitive tests were used to assess

outcomes associated with verbal learning and memory, verbal flu-

ency, and executive functioning. Trained interviewers administered the

cognitive battery in the participant’s preferred language (English or

Spanish). The psychometric properties of these measures and their

validity for use in English and Spanish have been previously deemed

adequate.13,36 The Brief Spanish English Verbal Learning Test (B-

SEVLT)37 was used to assess verbal learning andmemory. The B-SEVLT

consisted of three consecutive 15-item learning trials, followed by a

distractor list and a 15-item memory trial to assess free recall after

interference. Verbal learning (range: 0 to 45) is the sum of the items

correctly recalled from list A across the three learning trials and mem-

ory (range: 0 to 15) is the sumof the number of items correctly recalled

after interference. The WF38 score (range: 0 to 50) is the sum of the

correctly generated words in 60 s that began with letters F and A,

respectively. The WF test instructions to the participants indicated

that they could mention words in English or Spanish if they were dif-

ferent. The DSS test39 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 s (range: 0 to 83). These tests were admin-

istered at the HCHS/SOL baseline and SOL-INCA with higher scores

representing better cognition in all the cognitive tests.

A global cognition score was derived by averaging the z-scores

([individual score − mean]/SD) of the four individual tests (ie, verbal

learning, verbal memory after interference, WF, and DSS) at the

HCHS/SOL baseline and SOL-INCA visit. Changes in cognitive out-

comes from HCHS/SOL baseline to SOL-INCA were derived using

survey regressions40 that predict cognitive score at SOL-INCA as a

function of baseline cognitive score adjusting for the time elapsed
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between assessments (mean 6.94 years, SD = 1.16). Test-specific

measures of change and global cognitive change were calculated using

(T2 − T2pred)/RMSE, where T2 represents a respondent’s score on a

cognitive test at SOL-INCA, T2pred is the predicted score, and RMSE is

the rootmean squared error of the fittedmodel. The detailed rationale

for this technique has been published previously.40

2.5 Covariates

Covariates were measured at baseline, identified a priori, and, in

keeping with our previous cross-sectional study,18 included age (con-

tinuous), sex (male/female), self-identifiedHispanic/Latinobackground

(Central or SouthAmerican, Cuban,Dominican,Mexican, PuertoRican,

and other/more than one), education (< high school, high school gradu-

ate, or> high school), annual household income (≤$20,000, $20,001 to

$50,000,>$50,000, or not reported), and language used for testing (ie,

language preference categorized as English or Spanish). Participants

who declined to report their annual household income were included

in the ‘Not reported’ category to avoid deleting those observations

from our analytic sample. Depressive symptoms were assessed using

a 10-item version of the Center for Epidemiologic Studies Depression

scale.41

2.6 Statistical analysis

SOL-INCA uses the complex design features of HCHS/SOL and proba-

bility weights that account for non-response and attrition.13,22 Briefly,

at the baseline examination, a stratified two-stage area probability

sample of household addresses was selected from each field cen-

ter. The first sampling stage randomly selected Census block groups

with stratification based on Hispanic/Latino concentration and the

proportion of high/low socioeconomic status. The second sampling

stage randomly selected households with stratification from the US

Postal Service registries. Both stages oversampled certain strata to

increase the likelihood of a selected address yielding a Hispanic/Latino

household. After the householdswere sampled, in-personor telephone

contacts were made to screen eligible households and to roster their

members. Finally, the study oversampled the 45 to 74 age range to

facilitate the examination of target outcomes.

All reported valueswereweighted to account for the disproportion-

ate selection of the sample and to partially adjust for any bias effects

due to differential non-response in the selected sample at the house-

hold and person levels. The adjusted weights were also trimmed to

limit precision losses due to the variability of the adjusted weights

and calibrated to the 2010 Census characteristics by age, sex, and

Hispanic/Latino background in each field site’s target population. In

accordance with our previous cross-sectional study,18 adjustments for

multiple comparisons were not conducted in the current study due to

distinct a priori hypotheses and to facilitate comparisonswith previous

studies. Analyses were performed using Stata Release 17 (StataCorp

LLC, College Station, TX) with a significance level of p < 0.05. All

reported values were weighted, except for the sample size, which is

reported as an unweighted value.

Descriptive statistics were calculated for the target population.

Weighted bivariate Pearson’s r correlation coefficients were calcu-

lated to characterize the degree to which psychosocial factors were

related toeachother. Survey-weightedadjusted linear regressionmod-

els were used to evaluate the associations of each psychosocial factor

with each cognitive change outcome (verbal learning, verbal memory,

WF, DSS, and global cognition separately). The base model (Model 1)

was adjusted for age, sex, and education (shown to enable comparisons

across studies). The fully adjusted model (Model 2) included addi-

tional adjustments for Hispanic/Latino background, annual household

income, language preference, and depressive symptoms. Finally, in sec-

ondary analyses, all psychosocial factors were entered simultaneously

into the fully adjusted regressionmodel to examinewhich psychosocial

variable(s) remained related to cognitive change outcomes regardless

of all other psychosocial factors.

3 RESULTS

3.1 Sociodemographic characteristics

The mean age at baseline was 56 years (Table 1). More than half (54%)

were female, approximately 34% were of Mexican background, fol-

lowed by 25% of Cuban background, 16% of Puerto Rican background,

12% of Central or South American background, 11% of Dominican

background, and 2% of other or more than one background. About

one-third (35%) had less than a high school education, and about

half (49%) reported an annual household income below or equal

to $20,000. The majority (86%) of the population preferred to be

interviewed in Spanish. Only the following psychosocial factors had

significant correlations ≥ 0.40 (Table 2): optimism was positively cor-

related with both purpose in life (r = 0.51, p < 0.001) and social

support (r = 0.42, p < 0.001), while loneliness and social support were

negatively correlated (r=−0.41, p< 0.001).

3.2 Associations of each psychosocial factor
(baseline z-scores) with 7-year change in each
cognitive outcome

3.2.1 Intrapersonal resources

In the demographically adjusted Model 1, no associations were

observed between ethnic identity and change in global cognition or

any of the individual cognitive tests (although effect estimates were

in the expected positive direction). When additional covariates were

added to the fully adjusted Model 2, we observed that greater ethnic

identity at baseline was independently protective against 7-year

decline (less pronounced change) in global cognition (β = 0.058, stan-

dard error [SE] = 0.028, p < 0.05) and memory (β = 0.064, SE = 0.031,

p < 0.05). Greater optimism at baseline was protective against a

7-year decline in verbal learning (β = 0.069, SE = 0.033, p < 0.05) and
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TABLE 1 Target population characteristics (n= 2155), HCHS/SOL
Visit 1.

Characteristics

Percentage (SE)

ormean (SD)

Age (years), M 55.9 (7.9)

Female, % 53.7 (1.5)

Hispanic/Latino background, %

Central or South American 12.4 (1.0)

Cuban 25.0 (2.4)

Dominican 10.6 (1.1)

Mexican 33.6 (2.2)

Puerto Rican 16.2 (1.3)

Other/more than one 2.2 (0.6)

Education, %

<High school 34.7 (1.6)

High school 20.5 (1.3)

>High school 44.8 (1.7)

Annual household income, %

≤$20,000 49.2 (1.8)

$20,001 to $50,000 32.7 (1.5)

>$50,000 10.2 (1.3)

Not reported 7.9 (0.8)

Tested in Spanish, % 86.0 (1.2)

CES-D 10 score, M 7.3 (6.6)

Cognitive outcomes,M

∆Global cognition 0.1 (1.0)

∆Verbal learning 0.1 (1.0)

∆Memory 0.0 (1.0)

∆Word fluency 0.1 (1.1)

∆Digit symbol substitution 0.0 (1.0)

Note: Sample size is unweighted; all other reported values are weighted to

represent the target population.

Abbreviations: CES-D, Center for Epidemiologic Study of Depression; M,

mean; SD, standard deviation; SE, standard error;∆, change.

memory (β = 0.111, SE = 0.030, p < 0.001) in Model 1; however, only

the association between optimism and change in memory remained

statistically significant when the additional covariates were added

in Model 2 (β = 0.086, SE = 0.032, p < 0.01). Greater purpose in life

at baseline was protective against 7-year decline in global cognition

(β=0.066, SE=0.031, p<0.05), verbal learning (β=0.074, SE=0.035,

p< 0.05), memory (β= 0.076, SE= 0.031, p< 0.05), andWF (β= 0.068,

SE = 0.029, p < 0.05) in Model 1. However, upon additional adjust-

ments in Model 2, only the association between purpose in life and

change inWF remained statistically significant (β = 0.069, SE = 0.028,

p< 0.05). The detailed estimates for all results are outlined in Table 3.

3.2.2 Interpersonal resources

In Models 1 and 2, greater family cohesion at baseline was associ-

ated with decline (more pronounced 7-year change) in DSS (Model 1:

β = −0.070, SE = 0.032, p < 0.05; Model 2: β = −0.080, SE = 0.030,

p < 0.01). Additionally, we observed that greater familism at baseline

was associatedwith decline in global cognition (β=−0.069, SE=0.031,

p< 0.05), verbal learning (β=−0.069, SE= 0.032, p< 0.05), and mem-

ory (β = −0.063, SE = 0.031, p < 0.05) in Model 2 (but not in Model

1). Familism was not associated with world fluency or DSS. In Mod-

els 1 and 2, social network embeddedness was not associated with

any of the cognitive outcomes. Greater social support at baseline was

protective against decline in verbal learning (β = 0.054, SE = 0.027,

p < 0.05) and memory (β = 0.079, SE = 0.033, p < 0.05) in Model

1; however, only the association between social support and memory

remained significant in Model 2 (β = 0.070, SE = 0.033, p < 0.05).

Social support was not associated with global cognition, WF, or

DSS.

3.2.3 Social stressors

Finally, in terms of social stressors, we observed that greater loneliness

at baselinewas associatedwith amorepronounceddecline in themem-

ory score regardless of adjustments (Model 1: β=−0.063, SE= 0.028,

p < 0.05; Model 2: β = −0.060, SE = 0.030, p < 0.05). Greater subjec-

tive social status was protective against decline in DSS performance in

Model 1 only (β = 0.068, SE = 0.030, p < 0.05). No other associations

between social stressors and cognitive change met the threshold for

statistical significance (Table 3).

3.2.4 Post hoc analysis

Post hoc analyses were conducted to examine the associations of each

of the three familism subscales (ie, family obligations, family support,

and family as referent) with 7-year changes in verbal learning, mem-

ory,WF,DSS, and global cognition.While all estimateswere in the same

negative direction, the results revealed that only the family as referent

subscale (ie, the belief that one’s behaviors should be based on familial

expectations)was associatedwith adverse 7-year change in global cog-

nition (β = −0.077, SE = 0.032, p < 0.05), verbal learning (β = −0.076,

SE= 0.032, p< 0.05), andmemory (β=−0.083, SE= 0.032, p< 0.05) in

the fully adjustedModel 2 (Table 4).

3.3 Associations of all psychosocial factors
(baseline z-scores) with 7-year change in each
cognitive outcome

In the secondary analyses (Table 5), all psychosocial factors were

entered into the fully adjusted model to examine their relationships

when considered togetherwith eachof the cognitive changeoutcomes.

Approximately half of the significant associations of each psychoso-

cial factor at baseline with cognitive changes observed in the fully

adjusted models described above remained significant. More specifi-

cally, purpose in life at baseline remained positively associated with

7-year change inWF (β= 0.076, SE= 0.033, p< 0.05); family cohesion
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TABLE 2 Mean, standard deviation, range, and bivariate correlations of psychosocial factors (n= 2155), HCHS/SOL Visit 1 and sociocultural
ancillary study.

Psychosocial factor M (SD) Range 1 2 3 4 5 6 7 8 9 10

Intrapersonal Factors

1. Ethnic identityCR 3.6 (0.5) 2 to 5 1.00

2. Optimism 17.2 (3.9) 1 to 24 0.25*** 1.00***

3. Purpose in life 25.2 (3.6) 6 to 30 0.29*** 0.51*** 1.00

Interpersonal Factors

4. Family cohesionCR 6.9 (1.8) 0 to 8 0.09** 0.27*** 0.19*** 1.00

5. FamilismCR 54.2 (6.7) 29 to 70 0.18*** 0.02 0.07* 0.13*** 1.00

6. Social network

embeddedness

1.7 (1.4) 0 to 7 0.07 0.15*** 0.18*** 0.16*** −0.04 1.00

7. Social support 26.0 (6.8) 0 to 36 0.25*** 0.42*** 0.36*** 0.33*** 0.05 0.35*** 1.00***

Social Stressors

8. Ethnic discriminationCR 24.4 (8.5) 17 to 78 0.05 −0.13*** −0.08** −0.18*** −0.07* 0.00 −0.14*** 1.00***

9. Loneliness 4.5 (1.7) 3 to 9 −0.03 −0.29*** −0.27*** −0.33*** 0.01 −0.27*** −0.41*** 0.24*** 1.00

10. Subjective social

status

4.2 (1.8) 1 to 10 0.02 0.10*** 0.12** 0.03 −0.14*** 0.09*** 0.12*** 0.01 −0.12*** 1.00***

Note: CR =Culturally relevant psychosocial factor. Sample size is unweighted; all other reportedvalues areweighted to represent the target population.Values

in bold indicate a correlation coefficient equal or greater than 0.40 inmagnitude.

*p< 0.05, **p< 0.01, ***p< 0.001.

at baseline remained negatively associated with 7-year change in DSS

(β = −0.077, SE = 0.033, p < 0.05); familism at baseline remained neg-

atively associated with 7-year change in global cognition (β = −0.080,

SE=0.032, p<0.05), verbal learning (β=−0.079, SE=0.033, p<0.05),

andmemory (β=−0.077, SE=0.032, p<0.05). In contrast, the associa-

tions of greater ethnic identity at baseline with 7-year change in global

cognition and memory as well as the associations of optimism, social

support, and loneliness at baseline with 7-year change in memory no

longer met the threshold for significance.

4 DISCUSSION

This is one of the first studies to assess the associations of a compre-

hensive battery of psychosocial factors with 7-year cognitive change

among a diverse sample of over 2000middle-aged and older US-based

Hispanic/Latino adults. Greater familism (valuing family over individ-

ual needs) and a greater score in its family as referent subscale (belief

that parents’ desires come first) were each associated with a more

pronounced 7-year decline in global cognition and tests of verbalmem-

ory and learning. In contrast, greater ethnic identity was protective

against 7-year decline in global cognition and memory. These results

highlight the potential role of familism and ethnic identity as cultur-

ally relevant, but understudied, psychosocial factors that should be

further considered when addressing healthy cognitive aging in this

population. Regarding psychosocial factors that have been more tra-

ditionally investigated in the cognitive aging literature, we observed

that greater purpose in life was protective against decline inWF, while

greater optimism and social support were positively associated (less

pronounced decline), and loneliness was negatively associated (more

pronounced decline) with change in verbal memory. Taken together,

our results highlight differential associations of psychosocial factors

with cognitive change, emphasize the importance of examining both

risk and resilient psychosocial factors, and underscore the role of

cultural factors on cognitive change in Hispanic/Latino adults.

Our study contributes to the small but growing body of research

on the role of psychosocial factors on the cognitive health of middle-

aged and olderHispanic/Latino adults. Our findings on the associations

of culturally relevant psychosocial factors with selected cognitive

outcomes confirm and extend previous research to include famil-

ism and ethnic identity.14,18 We also show that purpose in life is

associatedwithbetter executive function inmiddle-agedandolderHis-

panic/Latino adults, as seen in older non-Hispanic whites.2,4,5 Finally,

the observed relationships of greater optimism and social support and

lower loneliness with change in memory extend previous reports of

the association between greater optimism and lower risk of cognitive

impairment,42 greater social support and better global cognition,7 and

loneliness and accelerated global cognitive decline10 in mostly older

non-Hispanic white adults, demonstrating these relationships are also

observed when examining memory changes in middle-aged and older

Hispanic/Latino adults.

Results on family-related psychosocial factors suggest their

nuanced role in cognition for middle-aged and older Hispanic/Latino

adults. Our findings on familism suggest that it may be a poten-

tial risk factor, not only protective one, as it has been generally

considered.43–46 Notably, the family as referent subscale was largely

driving the negative familism–cognition associations, and this subscale

did not exhibit a strong or moderate correlation with other familism
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TABLE 3 Associations of psychosocial factor (z-scores) at baseline with 7-year change in cognition (n= 2155), HCHS/SOL Visit 1, sociocultural
ancillary study, and SOL-INCA ancillary study.

∆Global cognition ∆Verbal learning ∆Memory ∆Word fluency ∆DSS
β (SE) β (SE) β (SE) β (SE) β (SE)

Intrapersonal Factors

Ethnic identityCR

Model 1 0.052 (0.027) 0.022 (0.027) 0.044 (0.030) 0.049 (0.034) 0.033 (0.028)

Model 2 0.058* (0.028) 0.043 (0.027) 0.064* (0.031) 0.044 (0.036) 0.043 (0.028)

Optimism

Model 1 0.059 (0.032) 0.069* (0.033) 0.111*** (0.030) 0.019 (0.034) −0.020 (0.031)

Model 2 0.032 (0.033) 0.029 (0.032) 0.086** (0.032) 0.009 (0.033) −0.027 (0.033)

Purpose in life

Model 1 0.066* (0.031) 0.074* (0.035) 0.076* (0.031) 0.068* (0.029) 0.026 (0.026)

Model 2 0.054 (0.030) 0.048 (0.037) 0.059 (0.032) 0.069* (0.028) 0.023 (0.025)

Interpersonal Factors

Family cohesionCR

Model 1 −0.015 (0.033) 0.007 (0.026) 0.040 (0.033) −0.007 (0.030) −0.070* (0.032)

Model 2 −0.026 (0.029) −0.019 (0.024) 0.024 (0.031) −0.008 (0.029) −0.080** (0.030)

FamilismCR

Model 1 −0.033 (0.030) −0.041 (0.032) −0.046 (0.029) −0.006 (0.029) −0.053 (0.030)

Model 2 −0.069* (0.031) −0.069* (0.032) −0.063* (0.031) −0.027 (0.030) −0.051 (0.032)

Social network embeddedness

Model 1 0.018 (0.037) 0.032 (0.030) 0.050 (0.034) 0.037 (0.036) −0.010 (0.031)

Model 2 0.033 (0.037) 0.030 (0.028) 0.048 (0.035) 0.049 (0.036) −0.015 (0.031)

Social support

Model 1 0.041 (0.031) 0.054* (0.027) 0.079* (0.033) 0.028 (0.034) 0.006 (0.025)

Model 2 0.035 (0.031) 0.032 (0.027) 0.070* (0.033) 0.026 (0.035) −0.001 (0.027)

Social Stressors

Ethnic discriminationCR

Model 1 −0.015 (0.027) −0.014 (0.030) −0.002 (0.033) −0.010 (0.029) 0.004 (0.030)

Model 2 0.018 (0.026) 0.024 (0.031) 0.027 (0.032) 0.011 (0.029) 0.005 (0.029)

Loneliness

Model 1 0.012 (0.031) −0.007 (0.029) −0.063* (0.028) 0.005 (0.033) 0.012 (0.030)

Model 2 0.010 (0.031) 0.015 (0.029) −0.060* (0.030) 0.002 (0.033) 0.022 (0.031)

Subjective social status

Model 1 0.016 (0.032) 0.024 (0.035) 0.021 (0.033) −0.008 (0.028) 0.068* (0.030)

Model 2 0.024 (0.031) 0.015 (0.033) 0.009 (0.032) −0.000 (0.028) 0.062 (0.032)

Note: CR = Culturally relevant psychosocial factors. Sample size is unweighted, and all other reported values are weighted to represent the target His-

panic/Latino population. Each psychosocial factor was entered separately into the model with each cognitive outcome. Time in years between cognitive

function assessments was included in the calculation of the cognitive function outcome; thus, models are not adjusted for time between assessments. Bolded

values denote statistical significance.

Abbreviation: DSS, digit symbol substitution.

Model 1 was adjusted for age, sex, and education. Model 2 was adjusted for Model 1 + Hispanic/Latino background, annual household income, language

preference, and depressive symptoms.

*p< 0.05, **p< 0.01, ***p< 0.001.
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TABLE 4 Associations of each familism subscale (z-scores) at baseline with 7-year changes in cognition (n= 2155), HCHS/SOL Visit 1,
sociocultural ancillary study, and SOL-INCA ancillary study.

∆Global cognition ∆Verbal learning ∆Memory ∆Word fluency ∆DSS
β (SE) β (SE) β (SE) β (SE) β (SE)

Familism subscale

Family obligations −0.019 (0.030) −0.021 (0.030) −0.005 (0.028) 0.021 (0.032) −0.036 (0.032)

Family support −0.064 (0.035) −0.061 (0.032) −0.054 (0.033) −0.036 (0.034) −0.014 (0.034)

Family as referent −0.077* (0.032) −0.076* (0.032) −0.083* (0.032) −0.047 (0.033) −0.058 (0.032)

Note: Sample size is unweighted, and all other reported values are weighted to represent the target Hispanic/Latino population. Time in years between cog-

nitive function assessments was included in the calculation of the cognitive function outcome; thus, models are not adjusted for time between assessments.

Bolded values denote statistical significance.

Abbreviation: DSS, digit symbol substitution.

Fully adjusted model included adjustment for age, sex, education, Hispanic/Latino background, annual household income, language preference, and

depressive symptoms.

*p< 0.05, **p< 0.01, ***p< 0.001.

TABLE 5 Associations of all psychosocial factors (z-scores) at baseline with 7-year change in cognition (n= 2155), HCHS/SOL Visit 1,
sociocultural ancillary study, and SOL-INCA ancillary study.

∆Global cognition ∆Verbal learning ∆Memory ∆Word fluency ∆DSS
β (SE) β (SE) β (SE) β (SE) β (SE)

Intrapersonal
factors

Ethnic identityCR 0.057 (0.030) 0.040 (0.028) 0.052 (0.033) 0.035 (0.037) 0.059 (0.032)

Optimism −0.001 (0.040) −0.001 (0.038) 0.051 (0.039) −0.034 (0.041) −0.049 (0.041)

Purpose in life 0.043 (0.036) 0.042 (0.043) 0.013 (0.038) 0.076* (0.033) 0.036 (0.031)

Interpersonal
factors

Family cohesionCR −0.029 (0.030) −0.018 (0.025) 0.003 (0.031) −0.012 (0.030) −0.077* (0.033)

FamilismCR
−0.080* (0.032) −0.079* (0.033) −0.077* (0.032) −0.040 (0.031) −0.052 (0.033)

Social network

embeddedness

0.026 (0.037) 0.023 (0.028) 0.024 (0.035) 0.044 (0.039) −0.013 (0.032)

Social support 0.025 (0.032) 0.027 (0.032) 0.026 (0.035) 0.008 (0.042) 0.022 (0.033)

Social stressors Ethnic

discriminationCR
0.011 (0.027) 0.019 (0.034) 0.038 (0.033) 0.006 (0.030) −0.009 (0.030)

Loneliness 0.023 (0.031) 0.029 (0.029) −0.039 (0.030) 0.018 (0.036) 0.008 (0.032)

Subjective social

status

0.016 (0.030) 0.007 (0.032) −0.001 (0.031) −0.006 (0.028) 0.058 (0.033)

Note: CR
= Culturally relevant psychosocial factors. Sample size is unweighted, and all other reported values are weighted to represent the target

Hispanic/Latino population. All psychosocial factorswere entered into the samemodel with each cognitive outcome (separately). Time in years between cog-

nitive function assessments was included in the calculation of the cognitive function outcome; thus, models are not adjusted for time between assessments.

Bolded values denote statistical significance.

Abbreviation: DSS, digit symbol substitution.

Fully adjusted model included adjustment for age, sex, education, Hispanic/Latino background, annual household income, language preference, and

depressive symptoms.

*p< 0.05, **p< 0.01, ***p< 0.001.

subscales (Supplemental Table S1), suggesting that a pronounced sense

of family obligation may contribute to the role of familism as a source

of stress in family-centered cultures such as the Hispanic/Latino

population.46 In additional analyses (Supplemental Tables S2 to S4), we

observed that greater familism was related to lower annual household

income and Spanish-speaking preference. As such, the role of familism

as a potential stressor may be particularly relevant in light of the

relatively long life expectancy of Hispanic/Latino adults that is often

accompanied by socioeconomic adversity.47 Our findings on the asso-

ciation between greater family cohesion and adverse change in the

DSS test suggest that this measure of perception of the quality of one’s

family social environment may capture a different dimension of family

relations than our familism scale. In fact, the correlation between

familism and family cohesion was relatively low. Future research

should examine the association between various dimensions of family

relations and cognition to better understand the role of familism and

family cohesion as potential sources of stressors or resilience in this

population.
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Our findings on the lack of an association between purpose in life

and change in global cognition disagree with previous studies2,4,5,48

that reported an association between greater purpose in life and

slower global cognitive decline and less perceived cognitive decline

in non-Hispanic white and African American adults. Given the lim-

ited research on purpose in life and cognition in Hispanic/Latino

adults, additional research is needed to confirm our findings and

to further elucidate whether a longer follow-up time is needed to

observe an association. Potential explanations for the lack of associa-

tion between purpose in life and global cognition in our study include

the existence of a threshold effect whereby purposeful living can yield

cognitive benefits in Hispanic/Latino adults and differences in the

larger socioeconomic context between our population of interest and

non-Hispanic white adults, which may contribute to differential asso-

ciations between purpose in life and cognition across racial and ethnic

groups.49

We found no association between cognitive change and social

network embeddedness, subjective social status, and ethnic discrimi-

nation. Few studies have been conducted on this topic among middle-

aged and older adults, making comparisons across studies difficult.

The lack of a relationship between social network embeddedness and

cognitive outcomes may be because other dimensions of social net-

works such as relationships quality or contact frequency are more

relevant for cognitive aging. Additionally, our results might have var-

ied if the subjective social status measure had asked participants to

compare their perceived social position with other Hispanic/Latino

adults in their community or country of origin (rather than in com-

parison to the US). Previous studies suggest that such distinctions

are important.50 Finally, our null findings on ethnic discrimination and

cognitive change may be due to measurement limitations. In previous

studies, greater perceived discrimination was linked to poorer cogni-

tive function51 and faster memory decline52 in older African American

adults, while neither everyday nor lifetime discrimination was asso-

ciated with global cognition among older non-Hispanic White, non-

Hispanic Black, and Hispanic adults.53 Future studies are needed to

clarify the relationship of discrimination (including various forms and

acute and chronic exposure) to cognitive change among middle-aged

and older Hispanic/Latino adults.

Although the mechanistic pathways underlying psychosocial–

cognition associations are beyond the scope of this study, lifestyle

factors, cardiovascular health, and inflammatory mechanisms may be

involved. For instance, greater social support is linked to healthier

lifestyles,54 better cardiovascular health,55 and lower inflammation,56

which in turn have been associated with better cognition.57 Lower

loneliness may promote engagement in cognitively stimulating activi-

ties, which can contribute to lower chronic stress and promote better

memory.58 Lastly, the protective effect of having greater levels of

ethnic identity on cognition may be explained by novel theories of

acculturation in context, which seek to understand how sociocultural

processes of acculturation contribute to Hispanic/Latino cognitive

health outcomes,14 and by previous work suggesting that ethnic

identity is a predictor of psychological well-being that primarily acts by

buffering effects of stressors.59,60 Additional work is needed to verify

these hypothesized mechanisms and understand how they interact to

influence cognitive health.

Our study has several limitations, including potential residual con-

founding. Our self-reported psychosocial factors were examined at

baseline and may have changed over time, but we would argue that

many of the processes studied are lifelong, relatively stable constructs

in adults.61 Intersectional social positions across sex, age, race, socioe-

conomic status, and acculturation may influence the psychosocial-

cognition relations we observed. Likewise, each Hispanic/Latino back-

groundhas a uniquehistory, culture, andhealth profile thatmaymodify

the psychosocial-cognition associations; therefore, the role of these

sociodemographic factors should be examined in future studies. The

strengths of our study include the large, diverse HCHS/SOL cohort of

Hispanic/Latino adults, the probability sampling study design (which

extends the generalizability of our results toHispanics/Latinos living in

the target areas), and the 7-year interval between assessments. More-

over, we used robust internal normative data to measure cognitive

change considering the time between assessments.Moreover, the cog-

nitive measures used in our study were previously shown to be valid in

English and Spanish, and participants could choose either language for

cognitive testing.

In summary, we examined the independent relationships of a com-

prehensive array of well-recognized psychosocial factors with 7-year

change in cognitive outcomes within one study, including more tradi-

tional (eg, purpose in life and social support) as well as more novel,

culturally relevant (ethnic identity, familism, and ethnic discrimination)

factors. Our previous cross-sectional study,18 along with the current

longitudinal study, demonstrated that ethnic identity and familism, par-

ticularly its family as referent subscale, are each associated with level

of and change in global cognition, and social support is associated

with level of and change in memory, regardless of socioeconomic char-

acteristics and depressive symptoms. This study could inform future

research that tests whether culturally relevant interventions targeting

psychosocial factors can improve cognition in middle-aged and older

Hispanic/Latino adults. In fact, culturally tailored interventions, such

as theDiabetes Education and Empowerment Program,62 which incor-

porate empowerment and ethnic identity themes into modules that

promote social support and address family relations, have been effec-

tive in providing community-based diabetes prevention education to

Hispanic/Latino adults and may be expanded to focus on healthy cog-

nitive aging. In the context of the disproportionate burden of dementia

in the fast-growing older segment of the US-based Hispanic/Latino

population, coupled with the absence of effective disease-modifying

medications, the development of culturally tailored psychosocial inter-

ventions topromotehealthy cognitive aging is particularly relevant and

timely.
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