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Abstract

Background—The human immunodeficiency virus (HIV) is associated with cognitive
impairment, and loneliness is associated with cognitive decline in old age. Older Black adults with
HIV may be at particular risk for loneliness due to stigma and lack of social resources.

Objective—We tested the hypotheses that (1) older Black adults with HIV would show greater
loneliness than older White adults with HIV, and (2) greater loneliness among older Black adults
with HIV would be associated with poorer cognitive function.

Methods—Three hundred and seventy participants (177 with HIV, 193 without HIV, age
mean=58.8, s.d.=6.2; education mean=13.4, s.d.=2.9; 73.9% male, 68.9% Black) in a community-
based cross-sectional study of the Rush Center of Excellence on Disparities in HIV and Aging
(CEDHA) completed a five-item self-report scale used to measure emotional loneliness and a
battery of cognitive measures.
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Results—Contrary to our expectations, older Black adults indicated less overall loneliness than
White adults (B=-0.3893; SE=0.1466, p=0.0087) in models controlling for the effects of age,
education, sex, global cognition, and income. However, in models with cognitive function as the
outcome, an interaction between race and loneliness was observed such that older Black adults
who indicated greater loneliness showed poorer cognitive function relative to White adults (8=
-0.2736, SE=0.1138, p=0.0174).

Conclusion—Older Black adults with HIV reported less loneliness than older White adults;
however, the inverse association between loneliness and cognitive function was stronger in Black
than White older adults. Additional work is needed to elucidate the mechanisms underlying this
interaction.
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Introduction

The human immunodeficiency syndrome (HIV) affects approximately 1.2 million persons in
the U.S. [1] and an estimated 35 million worldwide [2]. The introduction of combination
antiretroviral therapies (CART) in 1996 has resulted in dramatic improvements in the quality
of life, CD4 cell counts, and survival rates of those with HIV [3]. However, despite these
dramatic improvements in major health and well being outcomes, HIV-associated
neurocognitive disorders (HAND) remain a substantial problem, and some reports suggest
rates of cognitive impairment have increased among those who are not immunosuppressed
[4, 5]. The success of cCART therapies has resulted in an increasing number of persons with
HIV living into old age. In 2013, over a quarter of all persons with HIV were over the age of
50, and the CDC estimates by 2015, more than half of all persons with HIV would be over
50 years old [1]. Adults living with HIV into old age are at greater risk for cognitive
impairment [6], however the factors associated with this are not well understood.

One potentially important factor is loneliness. Feelings of loneliness generally increase with
age among older adults, and this has been associated with a number of negative health and
psychological outcomes [7]. We previously demonstrated that loneliness is associated with
cognitive decline and the development of Alzheimer’s dementia [8]. Loneliness may be a
particular problem in the context of aging with HIV given the well-documented social
stigma and prejudice that HIV infection confers [9], and this seems particularly deleterious
among older persons [10, 11]. The net effect of increased feelings of loneliness due to aging
and long-term HIV infection may place neurocognitive abilities at heightened risk for
decline or impairment in old age.

Black Americans have the most severe burden of HIV of all racial/ethnic groups in the U.S.,
specifically accounting for higher proportions of new HIV infections, of those living with
HIV, and of those ever diagnosed with AIDS [12]. Black adults with HIV report a
particularly high level of social stigma [13], which has been associated with social isolation
[14], and in general, older Black adults have fewer social resources, namely smaller social
networks and less social engagement [15], than older White adults. For these reasons, older

Gerontology. Author manuscript; available in PMC 2018 January 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Han et al.

Methods

Participants

Page 3

Black adults might experience loneliness differentially and more drastically than older
White adults. A theoretical model of racial/ethnic HIV health disparities has been proposed
[16] that suggests minorities with HIV often possess multiple intersecting stigmas at the
structural level (e.g., segregation) as well as the individual level (e.g., perceived
discrimination). Older Black adults with HIV not only have to contend with the negative
historical consequences of institutionalized racism, but also the social stigma associated with
HIV infection, and these may interact to produce downstream effects upon health outcomes
such as cognition. Since loneliness has been associated with poorer cognitive functioning in
old age [8], this in turn may have an effect of exacerbating any negative effects of the HIV
virus on cognitive functioning in old age among Black adults.

We tested the hypotheses that (1) older Black adults with HIV would experience greater
loneliness than older White adults with HIV, and (2) the association of greater loneliness
with lower cognitive function would be stronger in Black adults with HIV than White adults
with HIV. Participants came from the Research Core of the Rush Center of Excellence on
Disparities in HIV and Aging (CEDHA), a community-based cohort study of older Black
and White adults aging with and at risk of HIV, based in the Chicago metropolitan area. In
regression models that adjusted for the effects of age, education, income, and sex, we
additionally explored whether our findings were specific to those older adults with HIV by
including control participants who were HIV negative.

Participants were recruited as part of the Research Core of the Rush Center of Excellence on
Disparities in HIV and Aging (CEDHA), which is a collaboration among the Rush
Alzheimer’s Disease Center of Rush University Medical Center, the Ruth M. Rothstein Core
Center of Stroger Hospital, and the Community Outreach Intervention Projects within the
School of Public Health at the University of Illinois Chicago. This study, which began in
2012 and has on-going longitudinal data collection, enrolls participants who are 50 years of
age and older, identify as either Black or White, and are HIV seropositive or seronegative.
HIV seropositive participants were eligible for the study if they had CD4+ > 200 cells/mm3
on cART or CD4+ > 500 cART naive, and viral loads ranging from undetectable up to
50,000 copies. All participants undergo assessment of risk factors and annual clinical
evaluations. The clinical evaluation is comprised of a medical history, cognitive and motor
function testing, and assessment of risk factors, including a questionnaire to assess
loneliness. To more fully capture variation in socioeconomic status, income was measured
using a show card methodology. Participants were shown a card with the following 10
possible categories and asked to choose the option that represents their household annual
income: (1) USD 0-4,999, (2) USD 5,000-9,999, (3) USD 10,000-14,999, (4) USD 15,000-
19,999, (5) USD 20,000-24,999, (6) USD 25,000-29,999, (7) USD 30,000-34,999, (8) USD
35,000-49,999, (9) USD 50,000-74,999, (10) USD>75,000. The CEDHA study is
independent from other studies currently being administered through the Rush Alzheimer’s
Disease Center and there is no overlap in study participants.
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In order to further test the robustness of our loneliness findings in the CEDHA cohort, we
also conducted additional loneliness analyses on a separate group of 1,180 participants
without dementia or HIV, including 590 White participants of the Memory and Aging
Project (MAP; [17]), and 590 Black participants of the Minority Aging Research Study
(MARS; [18]). MAP and MARS are both community-based, longitudinal epidemiologic
studies of aging and dementia administered through the Rush Alzheimer’s Disease Center.
Both MAP and MARS focus on adults over the age of 65, but MARS is exclusively older
Blacks, while MAP includes all racial and ethnic groups. CEDHA, in contrast, includes only
Blacks and Whites, and has a focus on midlife adults (age 50 and older) who are either
infected with HIV or at risk of HIV. Importantly, all three cohort studies have a common
core of data collection allowing the studies to be compared on the key variables of interest in
this paper. Demographic and other information on the samples used from these three cohorts
is presented in Table 1.

Loneliness Assessment

We assessed loneliness at each evaluation with a modified version of the de Jong-Gierveld
Loneliness Scale [19, 20]. Three modifications were made to the original scale. First, we
eliminated 5 items assessing social loneliness because emotional loneliness was the intended
focus of our interests. Second, we combined 2 similar items and made minor wording
changes to another item to improve clarity of the scale for older adults. Third, we asked
participants to rate agreement with each item on a 5-point scale (rather than dichotomously)
to improve the sensitivity of the scale. The following 5 items were employed: “I experience
a general sense of emptiness”, “I miss having people around”, “I feel like | don’t have
enough friends”, “I often feel abandoned”, and “I miss having a really good friend.” An
average of the item scores yielded a total score that ranged from 1 to 5, with higher values
indicating greater loneliness [8].

Assessment of Cognition

A battery of 21 cognitive measures was administered by technicians trained by a board-
certified clinical neuropsychologist. Measures of cognitive function assessed a wide and
diverse range of cognitive functions and are identical in all essential details with the
Minority Aging Research Study (MARS; [18]). Two of the 21 tests, the Complex Ideational
Material and the Mini-Mental Status Examination (MMSE), are only used for diagnosis of
cognitive impairment and description. Raw scores on the remaining 19 tests were converted
to z-scores using the mean and standard deviation. A global cognition score was calculated
by averaging the z-scores across these 19 measures of cognitive function as previously
described [21]. These 19 measures included the Word List Memory, Word List Recall and
Word List Recognition from the procedures established by the CERAD; immediate and
delayed recall of Logical Memory Story A and the East Boston Story; Verbal Fluency,
Boston Naming, the National Adult Reading Test, the Digit Span subtests (forward and
backward) of the Wechsler Memory Scale-Revised, Digit Ordering, the oral version of the
Symbol Digit Modalities Test, Number Comparison, Stroop Color Naming, Stroop Word
Reading, Judgment of Line Orientation, and Standard Progressive Matrices.

Gerontology. Author manuscript; available in PMC 2018 January 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Han et al.

Page 5

Statistical Analyses

Results

Descriptive and bivariate statistics were calculated to characterize the sample. Chi-square
tests were used for categorical variables and t-tests were used for continuous variables.
Linear regression models were then performed to examine the associations between race and
loneliness in persons with HIV. All models included terms to control for the potentially
confounding effects of age, education, and sex. Subsequent models investigating the
association of race with loneliness also controlled for the potentially confounding effects of
global cognition and income. Next, models investigating the interaction between race and
loneliness were conducted with global cognition as the outcome in persons with HIV.
Finally, models investigating the interaction between race and loneliness were conducted in
participants who were HIV negative. Analyses were programmed in SAS version 9.3.

Descriptive Statistics of Participants with HIV

CEDHA HIV positive participants (N=177) included 124 Black adults and 53 White adults.
The mean age of the total sample was 58.71 (s5.d.=5.46), the mean education in years was
13.19 (5.d.=2.83), 134 identified as male, 42 identified as female, and 1 person identified as
transgendered. Descriptive statistics characterizing the sample are presented in Table 2.
Black and White participants differed with respect to age, education, income, MMSE total
score, and global cognition. Black participants were older, had fewer years of education, had
lower income, scored slightly lower on the MMSE, and performed lower on the global
measure of cognition than White participants. No race difference in CD4 count was
observed.

Racial Differences in Loneliness Among Participants with HIV

We hypothesized that older Black adults might endorse higher levels of loneliness than older
White adults. In models adjusted for the effects of age, education, sex, income, and global
cognition, we observed the opposite finding in CEDHA participants. In this model, older
Black participants reported significantly lower levels of loneliness than older White
participants (Table 3), though the difference was notably small (Cohen’s d=-0.312). In
additional post-doc analyses (Supplementary Table 3), older Whites endorsed not having
enough friends more than older Blacks, suggesting that perceptions regarding friendships
might play a role in this race difference.

Loneliness and Cognitive Function Among Participants with HIV

In order to investigate the association of loneliness with global cognition, we conducted
linear regression models adjusting for the effects of age, education, sex, income, and race in
CEDHA participants. There was no significant association between loneliness and global
cognition. However, results revealed an interaction between race and loneliness such that in
older Black adults, greater loneliness was associated with lower global cognition (Table 4).
This interaction is visualized in Figure 1. Notably, we calculated Pearson and Spearman
correlation coefficients for loneliness by global cognition stratified by race (Black, White)
among HIV positive persons. For Blacks, loneliness was significantly correlated with global
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cognition (Pearson r=—0.24128, p=0.0069; Spearman rho=-0.20833, p=0.0202); however,
for Whites, loneliness was not significantly correlated with global cognition (Pearson
r=0.19706, p=0.1573; Spearman rho=0.03300, p=0.8146).

Race, Loneliness, and Cognitive Function in those without HIV

Although we demonstrated that older Black adults with HIV who indicated greater
loneliness also had lower cognitive function, we wanted to investigate whether this pattern
was due to race or to HIV infection by considering Black adults without HIV in the CEDHA
cohort. We hypothesized that HIV status in particular would be associated with negative
health consequences given its well-documented associations with neurological impairment,
poorer psychological wellbeing, and mortality (e.g., [4-6]), among others. We therefore
investigated whether older Black adults showed greater loneliness than older White adults in
subsequent analyses of HIV negative participants who were recruited as part of the same
study as a control group. Differences in sample characteristics between HIV positive and
HIV negative participants are described in Table 5. By design, HIV positive and HIV
negative groups did not differ with respect to age, education, sex, or race. They also did not
differ on scores of loneliness or income in bivariate comparisons. Interestingly, differences
in MMSE and global cognition were observed such that HIV positive persons exhibited
higher scores than HIV negative persons; the differences were about 1.5 points on the
MMSE and 0.20 z-score on the measure of global cognition. These differences, although
significant, are notably small and may reflect the fact that the HIV positive participants were
more likely to be linked to medical care than the HIV negative participants. This greater
access to medical care may have addressed comorbidities that could have an effect upon
cognition.

In a regression model that adjusted for the effects of age, education, sex, income, and global
cognitive function, older Black CEDHA participants who were HIV negative also indicated
less loneliness than older White adults (8=-0.4652, SE=0.1265, p<0.001; Supplementary
Table 6). However, in regression models investigating the association between loneliness,
race, and cognitive function, the interaction was not significant in HIV negative persons
(Supplementary Table 7). The three-way interaction between race, loneliness, and HIV
status in the combined group of HIV negative and positive participants was significant (8=
-0.3381, SE=0.1495, p=0.0244). This suggests that higher loneliness among older Black
adults with HIV is associated with lower cognitive function.

We found that older Black adults reported less loneliness than older White adults in the
CEDHA cohort, regardless of HIV status, and this was contrary to our initial hypothesis. In
order to test the generalizability of this finding, we conducted additional analyses on a
separate group of 1,180 older participants without dementia and without HIV, including 590
White participants of the Memory and Aging Project (MAP; [17]), and 590 Black
participants of the Minority Aging Research Study (MARS; [18]). Participants for this
subsequent analysis were different than those in previous CEDHA analyses, and were
demographically matched according to age, education, and sex using propensity score
matching methods. In regression models controlling for the effects of age, education, and
sex, older Black adults reported less loneliness than older White adults in this separate larger
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group. In additional models further adjusting for global cognition and income, this finding
remained significant.

Discussion

Contrary to our first hypothesis, we observed that older Black adults with HIV reported less
overall loneliness than older White adults with HIV in the CEDHA cohort. However,
consistent with our second hypothesis, the association between greater loneliness and lower
cognitive function was stronger in Black adults with HIV than White adults with HIV. As a
comparison reference, we tested the generalizability of this finding in two separate
populations — in the control CEDHA subjects (similar in demographics but without HIV)
and in a group of adults 15-20 years older without dementia or HIV. We observed that older
Black adults without HIV indicated less overall loneliness than older White adults without
HIV in the CEDHA cohort; but there was no race difference in the association of loneliness
and cognitive function among those without HIV. However, in a three-way model of the
combined cohort of positives and negatives, we observed a race difference in the association
of loneliness and cognition by HIV status. We also found in the cohort of older adults
without dementia or HIV that older Blacks reported less loneliness than older Whites.
Altogether these results suggest that older Blacks tend to report less loneliness than older
Whites, but when they are lonely, it has a particularly negative association with cognitive
function, at least among older Black adults with HIV.

Over a quarter of persons with HIV are over the age of 50, and since the advent of CART, a
rapidly increasing number of adults with HIV are living into old age [1]. Black adults
account for a higher proportion of new and current HIV infections than other racial groups
[12]. Our results support a difference by race in overall loneliness experienced among older
adults living with HIV; however, the exact mechanisms for this are unclear. Research has
suggested that HIV status among older black adults is associated with significant stigma and
prejudice, and this may consequently result in depression and social isolation [22]. For these
reasons, we hypothesized that older Black adults might report greater overall rates of
loneliness than older White adults; however, we found the opposite to be true.

Previous reports investigating persons of different cultures using this loneliness measure
have found greater loneliness endorsed among minority and immigrant groups [23, 24]. Our
results are surprising as they are discrepant from these reports. First, it should be noted that
many studies of loneliness among older adults have not focused on older Blacks, and it is
possible that Black adults as a group have different experiences from other minority or
immigrant populations. Second, our measure of loneliness was slightly modified in that the
items reflecting social loneliness were dropped and only the items reflecting emotional
loneliness were retained. This difference in could also be a possible explanation for our
discrepant findings as social loneliness may reflect the objective absence of others whereas
emotional loneliness may reflect a subjective perception of loneliness. Third, although racial
differences in loneliness were significant, the overall differences were small. However, in
order to test the direction and strength of the finding, we conducted additional analyses on a
separate group of 1,180 nondemented participants from the MAP and MARS cohorts. As
stated previously, older Black adults in this separate larger group also reported less
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loneliness than older White adults, supporting our loneliness by race finding. Some work has
suggested that Black individuals may show greater resilience to psychosocial stressors [25].
Consistent with this notion, previous work has suggested that among older Black and White
persons with HIV experiencing comparable levels of distress, older Black adults engage in
more adaptive coping strategies [26, 27]. The engagement of more adaptive coping strategies
might explain our overall observation of less reported feelings of loneliness among older
Black adults. It is also possible that older Black adults may show greater resilience to
loneliness due to the necessary development of social or emotional coping strategies to deal
with the well documented and longstanding institutionalized racism and systemic injustice
[28]. More work is needed to clarify the mechanisms involved in this finding.

Although older Black adults might report less loneliness overall, it is possible that they
might experience loneliness differentially and more drastically than older White adults for
multiple reasons. For example, older Black adults, regardless of HIV status, have been found
to have fewer social resources (smaller social networks and less engagement in social
activities) than older White adults [15], and therefore may be more prone to the negative
health effects of loneliness after learning of an HIV infection. Older Black adults with HIV
not only have to contend with the negative historical consequences of institutionalized
racism, but also the social stigma associated with HIV infection, and these may interact to
produce downstream effects upon health outcomes such as cognition. For these reasons, we
secondarily hypothesized that loneliness experienced among older Black adults with HIV
would be associated with poorer cognitive functioning in the context of an infection believed
to result in cognitive impairment. Our finding of higher loneliness associated with lower
cognitive function among older Black adults with HIV is striking and suggests that race and
loneliness may be important linked factors to consider for assessing risk of cognitive
impairment in the context of aging with HIV. However, the exact mechanisms for this are
again unclear. From a neurobiological perspective, loneliness has been associated with
decreased dendritic arborization in the hippocampal and prefrontal cortices in animal models
[29], and dendritic injury has been described as a pathological substrate for HIV-related
cognitive impairment [30], but it is unclear how these associations may be influenced by
race. Again, one possible explanation may lie in the association between loneliness and
stress in old age. Older adults who report experiencing a greater number of chronic social
stressors also report greater loneliness [31]. Chronic stress induces the release of
glucocorticoids, which in turn induces dysfunctional changes in glutamate
neurotransmission in the hippocampus and prefrontal cortex [32]. Older Black adults with
HIV may experience greater stress from multiple intersecting stigmas compared to White
adults, and the association of loneliness with lower cognition among Black adults may be an
indicator of increased race-specific stress from multiple sources acting upon neurobiological
functioning. Older Black adults may also be more resilient to loneliness than White adults
due to the development of necessary coping strategies in response to longstanding
institutionalized racism. If this is true, then this may explain why Blacks report less
loneliness overall. Furthermore, any loneliness endorsed among older Black adults may
represent a more serious breakdown in social or other resources than among White adults,
and this in turn may be associated with worse cognitive function. Future research is needed
to examine the neurobiological and psychosocial mechanisms underlying racial differences
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in the association of loneliness with cognitive functioning. Future research is also needed to
explore the effects of stigma upon neurobiological functions, and to determine what
resources might be useful as intervention strategies to increase resilience.

The present study had some limitations. First, temporal ordering and causal inferences
cannot be based on cross-sectional data. It is currently unknown how the present findings
represent the possible time courses of loneliness, cognition, and HIV status. It is plausible
that Black adults with HIVV who have poorer cognition might experience more loneliness.
Longitudinal studies would greatly assist in investigating causal links in our results. A final
limitation is the relatively small number of Whites in the study which may have reduced
power to detect an association between loneliness and cognition in this population.

This study also has multiple strengths. These include the use of participants from a
community-based sample, a large sample size, the controlling of multiple demographic
characteristics that could confound results, and the use of an HIVV-negative control group that
was similar in age, sex, education, income, and race to elucidate the specificity of results to
HIV. Our findings suggest that loneliness among older Black adults with HIV may be
associated with worse cognitive functioning relative to White adults with HIV. This suggests
the development of interventions aimed at reducing the loneliness of older Black adults with
HIV might have a consequent protective benefit upon cognitive functioning. Future work is
needed to examine this and the neurobiological or psychosocial mechanisms underlying
these associations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Global Cognition Versus Loneliness by Race, 177 Participants with HIV
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Table 1

Characteristics of CEDHA, MAP, and MARS subsample participants

Page 13
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Factor CEDHA (N=370) | MAP (N=590) | MARS (N=590)
Mean Age (SD) 58.79 (6.19) 74.88 (6.89) 74.81 (6.89)
Mean Education (SD) 13.38 (2.88) 14.43 (3.53) 14.48 (3.39)
Sex (M/F) 272/96 125/146 140/450
Mean MMSE (SD) 27.60 (2.22) 28.38 (1.94) 27.51 (2.54)
Black Race 31.08% 0% 100%
Number of Medical Conditions 2.18 (1.58) 1.38 (1.03) 1.59 (0.99)

CEDHA=Center for Excellence on Disparities in HIV and Aging; MAP=Memory and Aging Project; MARS=Minority Aging Research Study;
Number of Medical Conditions refers to total number endorsed of the following: Hypertension, Diabetes, Heart disease, Cancer, Thyroid disease,
Head injury with loss of consciousness, Stroke
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Predictors of loneliness among participants with HIV (N=177)

Table 3

Variable Mode 1 Model 2
Adjusted R? 0.0619 0.0544
B (SE, p-value)

Age

-0.0124 (0.0107, 0.2479)

-0.0126 (0.0111, 0.2574)

Male Sex

-0.0843 (0.1354, 0.5343)

-0.0690 (0.1391, 0.6207)

Education

-0.0560 (0.0230, 0.0160)

-0.0554 (0.0236, 0.0201)

Black Race

-0.3894 (0.1403, 0.0061)

-0.3893 (0.1466, 0.0087)

Global Cognition

-0.1088 (0.1260, 0.3889)

-0.1106 (0.1280, 0.3887)

Income

-0.0007 (0.0274, 0.9801)
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Table 4

Associations of loneliness with global cognition, 177 participants with HIV

Factor

Mode 1

Model 2

Model 3

Adjusted R?

0.2791

0.2780

0.3018

B (SE, p-value)

Age

-0.0110 (0.0066, 0.1013)

~0.0114 (0.0067, 0.0890)

-0.0152 (0.0078, 0.0523)

Male Sex

-0.0234 (0.0841, 0.7809)

-0.0261 (0.0842, 0.7568)

-0.1280 (0.1134, 0.2610)

Education

0.0597 (0.0135, <0.0001)

0.0571 (0.0138, 0.0001)

0.0564 (0.0168, 0.0010)

Income

0.0222 (0.0165, 0.1795)

0.0221 (0.0165, 0.1823)

0.0189 (0.0206, 0.3618)

Black Race

-0.3359 (0.0847, 0.0001)

-0.3501 (0.0864, 0.0001)

-0.1697 (0.1094, 0.1227)

Loneliness

-0.0405 (0.0468, 0.3887)

0.0369 (0.1761, 0.8344)

Loneliness by age

-0.0010 (0.0086, 0.9063)

Loneliness by sex

0.1278 (0.1297, 0.3259)

Loneliness by education

0.0073 (0.0198, 0.7123)

Loneliness by income

0.0005 (0.0222, 0.9811)

Loneliness by race

-0.2736 (0.1138, 0.0174)
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Table 5

Characteristics by HIV Status of CEDHA participants

Page 17

Factor HIV positive (N=177) | HIV negative (N=193) | tor X2 | p-value
Race (B/W) 124/53 131/62 0.21 0.651
Mean Age (SD) 58.71 (5.46) 58.86 (6.80) 0.24 0.807
Mean Education (SD) 13.19 (2.83) 13.56 (2.91) 1.26 | 0.210
Sex (M/F) 134/42 138/54 0.86 0.352
Mean MMSE (SD) 28.42 (1.31) 26.84 (259) | -751 | <0.001
Mean Income (SD) 3.60 (2.32) 3.51 (2.55) -0.33 0.74
Mean Loneliness (SD) 2.51(0.77) 2.38(0.73) -1.74 0.083
Mean Global Cognition (SD) 0.10 (0.53) -0.10 (0.56) -3.44 | <0.001

Values are presented as means and standard deviations in parentheses unless otherwise noted.
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