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AB S TRA C T

Objective: To evaluate PEARLS effectiveness for increasing social connectedness

among underserved older adults with depression. Design: Multisite, pre-post

single-group evaluation. Setting: Community-based social service organiza-

tions (N = 16) in five U.S. states, purposively sampled for maximum variation

of participants and providers. Participants: A total of 320 homebound older

adults (mean(SD) age 72.9(9.6), 79% female, 44% people of color, 81% low-

income, 61% living alone, average four chronic conditions) with clinically sig-

nificant depression (PHQ-9 mean(SD) 12.7(4.6)). Intervention: Four to 6

month home-based depression care management model delivered by trained

front-line providers. Measurements: Brief validated social connectedness

scales: Duke Social Support Index 10-item (DSSI-10), PROMIS-Social Isolation

(6-item), UCLA-Loneliness (3-item); sociodemographic and health measures.

Results: At baseline, PEARLS participants overall and with ≥1 of the following

characteristics were less socially connected: younger (50−64), white, LGBTQ+,

not partnered, not caregiving, living alone, financial limitations, chronic condi-

tions, and/or recently hospitalized. Six-months post-PEARLS enrollment,
Key Words:

Social isolation

loneliness

depression care management

underserved

community
P, CM, PBA, ET, MM), Health Promotion Research Center (HPRC), University of Washington
-American Elders Program (MB), Catholic Community Services of Western Washington, and
A; Maryland Living Well Center of Excellence (SL), Salisbury, MD; Florida Health Networks

ices (LP), The Women's Center of Tarrant County, Fort Worth, TX; Henry Street Settlement
, Washington, DC; and the Department of Psychiatry and Behavioral Sciences and Health Pro-
ashington, Seattle, WA. Send correspondence and reprint requests to Lesley Steinman, M.S.W.,
hool of Public Health, University of Washington, Hans Rosling Center for Population Health,
attle, WA 98195. e-mail: lesles@uw.edu
Psychiatry. Published by Elsevier Inc. All rights reserved.

0 1

mailto:lesles@uw.edu
https://doi.org/10.1016/j.jagp.2020.10.005
https://doi.org/10.1016/j.jagp.2020.10.005
https://doi.org/10.1016/j.jagp.2020.10.005
https://doi.org/10.1016/j.jagp.2020.10.005
https://doi.org/10.1016/j.jagp.2020.10.005
http://www.sciencedirect.com
http://www.ajgponline.org


ARTICLE IN PRESS

Increasing Social Connectedness for Underserved Older Adults

2

participants significantly increased social interactions and satisfaction with

social support (DSSI-10 t[312] = 5.2, p <0.001); and reduced perceived isolation

(PROMIS t[310] = 6.3, p <0.001); and loneliness (UCLA t[301] = 3.7, p =0.002),

with small to moderate effect sizes (Cohen’s d DSSI-10: 0.28, PROMIS-SI: 0.35,

UCLA: 0.21). Increased social connectedness was associated with reduced

depression. Improvements in social connectedness (except social interactions)

persisted during early COVID-19. Being Latino and/or having difficulty paying

for basic needs was associated with less improvement in post-PEARLS social

connectedness. Conclusion: PEARLS has potential to improve social connected-

ness among underserved older adults, though additional supports may be

needed for persons facing multiple social determinants of health. Further

research is needed to establish causality. (Am J Geriatr Psychiatry 2020;
&&:&&−&&)
OBJECTIVE

S ocial isolation and loneliness have emerged as
significant health concerns for older adults,

increasing their risk of early death, cognitive decline,
poor health and well-being,1 and costs of health care.2

While often conflated, these are distinct health con-
cerns: Social isolation is an objective measure of social
ties and activities, while loneliness is a subjective
assessment of the disconnect between perceived and
ideal social connections.3,4 The overarching term
“social connectedness” is now used to encompass the
“structural, functional, and qualitative aspects of
social relationships,” including social isolation and
loneliness.5

Late-life depression is another pressing public
health concern that impacts quality of life, function,
management of other chronic conditions, and risk of
death.6 Depression and low social connectedness are
distinct yet related issues, with each being a risk fac-
tor and a consequence of the other.7 Qualitative
aspects of relationships (e.g., lack of social support,
absence of confidants) have been significantly associ-
ated with depression, whereas quantitative aspects (e.
g., living alone, size of social network) show less con-
sistent associations.8 Isolation and loneliness stem-
ming from role changes in later life—retirement, job
loss, full-time caregiving, limited mobility and func-
tion—are key risk factors for depression.9 A recent
review10 found “social isolation/loneliness” was the
most common depression symptom not in the Diag-
nostic Statistical Manual (DSM-V).11
Low social connectedness among older adults is
often described as an emerging public health epi-
demic, yet little is known about how to effectively
treat it. What is known is that older adults who are
underserved by healthcare and other institutions —
including Black, Indigenous, and other people of
color (BIPOC); those living in poverty, homebound,
and/or in rural communities—are at increased risk
for both low social connectedness12 and depression.13

Therefore, it is essential that interventions be
designed and delivered to effectively reach these
underserved communities.14

PEARLS (Program to Encourage Active, Reward-
ing Lives) is an evidence-based intervention designed
to reduce depression among homebound older adults
who receive social services and are often underserved
by healthcare systems.15 Many PEARLS participants
report causes of social disconnect common among
older adults, including poor health and well-being;
life transitions, loss, role changes; and social determi-
nants of health such as ageism, racism, and poor
access to resources. Brief, person-centered, home-
based, behavioral interventions like PEARLS could
improve social connectedness for underserved older
adults by enhancing participants’ sense of purpose
and control, and could be tailored to address different
causes for disconnect (e.g., lack of social support or
meaningful social interactions).16,17

This study evaluates whether PEARLS participants
improve social connectedness over time. Specifically:

1. What is the magnitude of low social connected-
ness among older adults living with depression
who participate in PEARLS?
Am J Geriatr Psychiatry &&:&&, && 2020
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2. Do PEARLS participants improve their social con-
nectedness after program participation? What
sociodemographic and health factors are associ-
ated with improvements in social connectedness?

3. Are improvements in social connectedness related
to improvements in depression?

This research helps fill current evidence gaps about
interventions to improve social connectedness among
older adults. Our focus on older adults receiving social
services aligns with public health’s call to prioritize
underserved populations to achieve health for all.18

METHODS

Design

We used a single group, multisite, pre-post evalua-
tion design. We applied PRECIS (Pragmatic-Explana-
tory Continuum Indicator Summary Model)19 to
gather pragmatic evidence on PEARLS as a social
connectedness intervention. This study was deter-
mined exempt from UW Institutional Review Board
review as activities fell under quality improvement
and program evaluation.
Participants and Setting

PEARLS is offered by community-based social ser-
vice organizations (Area Agencies on Aging, commu-
nity centers, organizations representing specific
cultural groups) to support aging in place among
older adults with financial or other limitations. We
used maximum variation purposive sampling20 to
select a variety of organizations and providers (e.g.,
social workers, counselors, and community health
workers) offering PEARLS in urban and rural con-
texts to older adults from diverse racial and ethnic
backgrounds, with a preference for speaking English
or Spanish. We partnered with 16 PEARLS organiza-
tions in five U.S. states (WA, TX, NY, MD, FL). Within
each organization, all who enrolled in PEARLS dur-
ing our study period were invited to participate.
PEARLS participants are primarily low-income older
adults (age >/= 50) with clinically significant depres-
sive symptoms (Patient Health Questionnaire 9-item
depression measure (PHQ-9)21 who meet DSM crite-
ria for minor or major depression or persistent
Am J Geriatr Psychiatry &&:&&, && 2020
depressive disorder.11 Adults with significant cogni-
tive impairment, functionally impairing substance
use disorder, or severe mental illness are ineligible for
PEARLS.
Intervention

PEARLS was co-created and tested in a commu-
nity-academic partnership to reach underserved
homebound older adults.15 PEARLS trains front-line
providers (e.g., case managers, community health
workers) from social service safety-net organizations
engaging communities with poor access to traditional
clinical care. In eight 1-hour home-visits over a 4-to-6-
month period, PEARLS providers (“coaches” or
“counselors”) meet one-on-one with participants.
They help participants build problem-solving skills to
gain a sense of control over overwhelming issues in
their lives (Problem Solving Treatment [PST]),22 and
plan meaningful and accessible physical, social, and
pleasant activities (Behavioral Activation).23 Pro-
viders also offer psychoeducation (information and
support to better understand and cope with depres-
sion) and linkages to social and health services when
needed. A clinical supervisor (e.g., psychiatrist or
other clinician) provides regular oversight and con-
sultation for older adults with complex health needs.
Regular clinical supervision provides built-in fidelity
assessment, and previous research found consistent
fidelity among different provider types.24
Data Collection

Our recruitment of PEARLS organizations and
their recruitment of PEARLS participants occurred on
a rolling basis. Organizations collected baseline social
connectedness data from participants between Janu-
ary 2018 and September 2019. Our study team col-
lected follow-up data by phone 6 months after
PEARLS enrollment (timed to align with program
completion) between June 2018 and May 2020. While
not optimal to collect data using two modalities (in-
person versus phone; provider versus researcher),
this protocol was designed to collect real-time quality
data from underserved communities.

The same multiscale assessment of social connected-
ness was used at baseline and follow-up. At follow-up
our study team also collected sociodemographic,
health, and program satisfaction items, and
3
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participants received a $20 incentive. Bilingual, bicul-
tural PEARLS providers collected baseline surveys in
Spanish when appropriate, and bilingual/bicultural
study staff collected Spanish-language follow-up sur-
veys. PEARLS organizations and study staff had a pro-
tocol for immediately supporting distressed or suicidal
participants, and a geriatric psychiatrist available for
consultation.
Social connectedness measures

We selected instruments that measure different con-
structs of social connectedness (Fig. 1) and are valid
and reliable with older adults.25−27 Lower scores
indicate lower social connectedness; we recoded
PROMIS-SI and UCLA-Loneliness for interpretability
across scales.

Duke Social Support Index (DSSI-10)25: 10-item mea-
sure (range 10−30) derived from DSSI-35.28

Consists of two subscales: social interactions
(DSSI-SI; 4 items) and satisfaction with social
FIGURE 1. Diagram of the conceptual framework for social connecte

4

support (DSSI-SS; 6-items); we used the latter
for sensitivity analysis as the SI subscale is unre-
liable. While the validation paper25 reported
mean(SD) of 24.4 (3.3), no cut-off has been estab-
lished for social isolation.

Patient-Reported Outcomes Measurement Information
System Social Isolation (PROMIS-SI)29: 6-item scale
for perceived isolation (being avoided, excluded,
detached, disconnected from, or unknown by
others) (range 6−30). A raw score of 13 is average
for U.S. adults with chronic conditions.

UCLA-Loneliness26: 3-item scale (range 3−9) of rela-
tional connectedness, social connectedness, and
self-perceived isolation; derived from UCLA-20.30

Recoded scores </= 6 suggest being “lonely.”31

We piloted these measures with 20 PEARLS partic-
ipants in Fall 2017, afterwards modifying the DSSI-10
(with permission from Dr. George, personal commu-
nication, November 2017) to add texting, Facebook
and other social media to phone contacts, and chang-
ing “family and friends” to “family or friends.”
dness measures.

Am J Geriatr Psychiatry &&:&&, && 2020
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Other measures

We collected sociodemographic and health data to
characterize our sample and understand which fac-
tors were associated with changes in social connected-
ness. These were identified from recent literature on
risk factors and consequences of social disconnected-
ness among older adults.1,3,5,8,32 We also asked partic-
ipants why they would/would not recommend
PEARLS to family or friends in an open-ended survey
question. During analysis, we created a variable to
indicate whether follow-up surveys were collected
before/after COVID-19 onset (March 1, 2020) given
physical distancing and shelter-at-home guidelines
may act as an exogenous covariate.
Analysis

Our three social connectedness scales had good
reliability (internal consistency) with Cronbach’s
alphas 0.76, 0.88, 0.77 for DSSI-10, PROMIS-SI, and
UCLA-Loneliness, respectively. Construct validity
was established through moderate-strong item and
scale pairwise correlations, and convergent validity
was demonstrated by statistically significant correla-
tions with age, chronic conditions, and the PHQ-9.
Participants with >1 missing item on the baseline or
follow-up DSSI-10 (7:320, 2.2%) and PROMIS-SI
(10:320, 3.2%), and >/=1 missing item on the UCLA-
Loneliness (19:320, 5.9%) were recoded as missing
and not included in analyses using that scale. We did
not conduct imputation, given the small proportion
of missingness.

We used REDCap33 for data management and Stata
15.1 for analysis. We ran descriptive statistics to sum-
marize sample characteristics including social connect-
edness. We used paired t tests to statistically test
whether there was a change in social connectedness
pre-post PEARLS, and Cohen’s d effect sizes to evalu-
ate the magnitude of change. We used unadjusted and
adjusted regression models to identify factors associ-
ated with improvements in social connectedness.
Regression results are reported using unstandardized
slope estimates (B coefficients and their 95% confidence
intervals [CI]), the t-statistic (t), and p-value. Our p-
value threshold is 0.05 for statistical significance, recog-
nizing tests of statistical significance should be inter-
preted cautiously due to potential problems with
multiple testing. We used Bonferroni correction to
Am J Geriatr Psychiatry &&:&&, && 2020
adjust p-values (0.05/3 = 0.017) for the three paired t
tests and three adjusted regression models. We con-
ducted thematic analyses34 of open-ended survey items
about reasons for recommending PEARLS to describe
possible mechanisms by which PEARLS participants
improved their social connectedness.

RESULTS

Participation

Baseline surveys were completed by 854 of 1,149
(74.3%) PEARLS participants in study partner organi-
zations. Over the course of PEARLS, 44.7% (382:854)
of study participants dropped out of PEARLS: 202
(53%) for lack of interest, 63 (16%) due to illness, 19
(5%) moved out of area, and 98 (26%) for reasons not
specified. Of the 472 baseline survey participants who
completed PEARLS, 320 (68%) completed post-
PEARLS surveys. Of those who completed PEARLS
and did not complete a post-PEARLS survey, 40%
(61:152) declined to complete the survey and 60%
(91:152) were unreachable after multiple contact
attempts. We conducted an attrition analysis to exam-
ine the magnitude of differences between pre- and
post-PEARLS survey participants (Appendix Table
1). Both groups had similar levels of social connected-
ness, depression, self-rated health, and past/current
mental health treatment at baseline. More post-
PEARLS nonrespondents had recent hospitalizations
and were sedentary at baseline, and fewer non-
respondents found it hard to pay for basic needs or
were providing caregiving. We did not conduct statis-
tical testing, which is only appropriate for testing
hypotheses about group differences.

Our final study sample (N = 320) includes older
populations who are underserved in terms of race/
ethnicity, poverty, living alone, caregiving, and health
(Table 1).
Baseline Magnitude of Low Social Connectedness

and Associated Factors

PEARLS participants’ baseline social connected-
ness is reported in Table 2. Overall, mean(SD) scale
scores suggest lower social interaction and satisfac-
tion with social support (DSSI-10) and higher per-
ceived isolation (PROMIS-SI) than population
5



TABLE 1. Participant Demographics for PEARLS Pre-Post Social Connectedness Evaluation (N = 320)

% n % n

Age (Mean SD) (range 50−96) 72.6 9.6 < 250% Federal Poverty Level 80.9 229

Female 79.1 253 Basic needs (food, housing, heating)
Somewhat hard to pay for basics 35.0 112

Race and Ethnicity Very hard to pay for basics 35.6 114
White 56.0 179
Black 20.6 66 Occupation - % not working/retiredd 95.3 301
Latino a 18.9 60
Other b 3.8 12 Caregiving in last 12 months 31.4 100

Care for adults with dementia 45.6 41
LGBTQ 6.1% 19 Live with care partner 44.4 44

Was paid for caregiving 7.0 7
Rural (RUCA zip) 7.2 23 Mean (SD) caregiving hours/week 69.9 67.4

Relationship status Poor/fair self-rated health 64.6 203
Married/Partnered 19.4 62
Widowed 28.4 91 Chronic conditions (CC)
Divorced 5.0 16 Mean (SD) chronic conditions 4.2 2.0

Separated 27.2 87 >/=2 chronic conditions (“multiple”) 93.2 298
Single (Never Married/Partnered) 20.0 64 5 or more chronic conditions 42.5 136

Living status Lung disease (e.g., asthma) 29.4 94
Live alone 60.8 194 Joint problems (e.g., arthritis) 70.3 225
Live with spouse/partner 13.5 43 Cancer 13.4 43
Live with other family 22.6 72 Diabetes 36.1 115
Live with friends/other people 3.2 10 Digestive problems (e.g., ulcer) 34.7 111

Heart problems (e.g. angina, CHF) 40 128
Live with pets 40.1 127 Hypertension 61.8 197

HIV/AIDS 1.3 4
Education Kidney disease 18.8 60
Less than high school/GED 17.5 56 Liver problems (e.g. cirrhosis) 5.4 17
High school graduate / GED 23.4 75 Neurological (e.g. Parkinson’s) 13.8 44
Some college 29.4 94 Stroke 20.0 64
College graduate 18.1 58 Mental health conditions e 76.0 241

Graduate school 11.6 37
Mean (SD) PHQ-9 depression score 12.6 4.9

Income c PHQ-9 >/= 10 73.8 236
< $30,000 (household size = 1) 80.3 155
< $40,000 (household size = 2) 61.8 47 Access to health care
< $51,000 (household size = 3) 70.4 19 Hospitalized in the last 3 months 21.6 69
< $61,000 (household size = 4) 40.0 4 Did not see PCP in the last 3 mo. 20.9 67
< $71,000 (household size = 5) 40.0 2 Mean (SD) doctor visits last 3 mo. 2 3.8

< $82,000 (household size = 6) 50 2

Notes:N (%) unless otherwise noted.Mean (SD) is in italics. AIDS: acquired immunodeficiency syndrome; CC: chronic conditions; CHF: conges-
tive heart failure; GED: general educational development; HIV: human-immunodeficiency virus; LGBTQ+: Lesbian, Gay, Bisexual, Transgender,
Queer or Questioning, and other sexual identities. PCP: primary care provider; PHQ-9: Patient Health Questionnaire 9-item; RUCA: rural urban
commuting area; SD: standard deviation.

a Latino includes 36.7% Puerto Rican, 18.3% Dominican, 30% Other Latino countries in North, Central, and South America, 15% country of origin
not specified.

bOther Race/Ethnicity includes participants who identified as Asian or American Indian/Alaskan Native.
c The denominator is different for each income question as participants were only asked one income question based on their household size.
d Includes persons not working due to disabilities and/or retired.
eWhile all PEARLS participants have clinically significant depressive symptoms, some do not have an official depression diagnosis.

Increasing Social Connectedness for Underserved Older Adults
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averages referenced above. The mean(SD) score on
the UCLA-Loneliness scale (6.1(2.2)) falls right at the
cut off (</=6) for being lonely. Older adults who
were younger (50−64), white, LGBTQ+, not married/
partnered, not caregivers, living alone, living in pov-
erty, or having difficulty paying for basic needs were
6

less socially connected across all three scales. PEARLS
participants who were recently hospitalized and/or
had more chronic conditions were less socially con-
nected across all three scales. Lower social connected-
ness was most pronounced for those living with
higher depression severity (PHQ-9 scores). These
Am J Geriatr Psychiatry &&:&&, && 2020



TABLE 2. Baseline Social Connectedness by Sociodemographic Items for Older Adults With Clinically Significant Depression (N = 320)

DSSI-10 PROMIS-SI UCLA-Loneliness

Mean (SD) N 95% CI Mean (SD) N 95% CI Mean (SD) N 95% CI

Age
50−64 20.3 (3.8) 63 19.4−21.2 17.8 (6.0) 62 16.3−19.3 5.4 (2.1) 61 4.9−6.0
65−79 21.3 (4.3) 173 20.6−21.9 20.6 (6.4) 170 19.7−21.6 6.2 (2.3) 165 5.9−6.6
80−96 21.9 (3.9) 76 21.0−22.8 22.0 (6.4) 76 20.5−23.4 6.5 (2.1) 75 6.0−7.0

Gender
Female 21.3 (4.1) 247 20.8−21.8 20.1 (6.7) 244 19.3−21.0 6.0 (2.2) 238 5.7−6.3
Male 21.0 (4.1) 64 20.0−22.0 21.1 (5.6) 63 19.8−22.6 6.5 (2.1) 62 6.0−7.1

Race and Ethnicity
White 21.0 (4.2) 165 20.3−21.6 19.5 (6.3) 162 18.6−20.5 5.8 (2.2) 157 5.4−6.1
Black 21.8 (3.6) 64 20.9−22.6 21.2 (6.0) 62 19.7−22.7 6.5 (2.0) 62 6.0−7.0
Latino a 21.3 (4.7 46 20.0−22.7 21.7 (7.5) 48 19.6−23.8 6.6 (2.3) 47 6.0−7.3
Other b 21.0 (3.7) 30 19.7−22.4 20.9 (6.9) 30 18.4−23.4 6.1 (2.4) 28 5.3−7.0

Sexual Orientation
LGBTQ 19.1 (4.2) 19 17.2−21.0 18.7 (5.8) 19 16.1−21.4 5.0 (2.0) 18 4.1−5.9
Straight 21.4 (4.1) 288 20.9−21.9 20.5 (6.5) 284 19.8−21.3 6.2 (2.2) 278 5.9−6.5

Relationship status
Married/Partnered 22.5 (3.9) 60 21.5−23.5 22.7 (5.7) 60 21.3−24.2 7.1 (1.9) 59 6.6−7.6
Widowed 20.7 (4.3) 89 19.8−21.6 20.1 (6.8) 86 18.7−21.5 6.0 (2.3) 85 5.5−6.5
Separated 21.1 (3.8) 16 19.2−22.9 17.5 (6.1) 15 14.4−20.6 5.8 (2.5) 13 4.5−7.2
Divorced 21.5 (4.1) 85 20.6−22.3 19.7 (6.5) 84 18.3−21.1 5.7 (2.2) 83 5.2−6.2
Single (Never Married/Partnered) 20.5 (4.0) 63 19.5−21.5 20.3 (6.5) 64 18.7−21.9 6.0 (2.1) 62 5.5−6.5

Living status
Live alone 21.0 (4.2) 189 20.4−21.6 20.0 (6.6) 185 19.1−21.0 5.9 (2.2) 182 5.6−6.2
Live with spouse/partner 22.3 (3.9) 41 21.1−23.5 21.5 (6.1) 41 19.6−23.4 6.7 (2.1) 41 6.0−7.3
Live with other family 21.5 (3.8) 71 20.6−22.4 20.8 (6.5) 72 19.2−22.3 6.3 (2.2) 69 5.8−6.8
Live with friends 21.8 (4.4) 6 18.3−25.3 18.7 (7.2) 6 12.9−24.4 5.2 (2.6) 5 2.9−7.5
Live with other people 16.5 (5.3) 4 11.3−21.7 21.3 (6.5) 3 13.9−28.7 5.7 (1.2) 3 4.4−7.0

Lives with Pets
No 21.2 (4.1) 187 20.6−21.8 20.4 (6.5) 185 19.4−21.3 6.0 (2.2) 184 5.7−6.3
Yes 21.3 (4.2) 123 20.6−22.1 20.46.6) 121 19.2−21.6 6.2 (2.3) 116 5.8−6.7

Education
Less than high school/GED 21.5 (3.5) 29 20.2−22.8 20.1 (7.5) 29 17.4−22.9 6.4 (2.3) 30 5.5−7.2
Some high school/GED 20.8 (4.4) 24 19.1−22.6 19.6 (6.6) 24 17.0−22.3 6.3 (2.0) 23 5.5−7.1
High school graduate/GED 20.9 (3.9) 75 20.0−21.8 20.1 (6.1) 72 18.7−21.5 6.0 (2.2) 71 5.5−6.5
Some college 21.0 (4.5) 94 20.1−21.9 20.4 (6.5) 94 19.1−21.8 6.2 (2.3) 89 5.7−6.7
College graduate 21.8 (3.9) 57 20.8−22.8 21.1 (7.1) 56 19.2−22.9 5.9 (2.3) 56 5.3−6.6
Post-college 21.8 (4.3) 34 20.3−23.2 20.5 (5.5) 34 18.7−22.4 6.1 (2.1) 33 5.3−6.8

Low-income
No 22.4 (4.2) 53 21.2−23.5 21.4 (6.3) 52 19.7-23.1 6.2 (2.3) 51 5.5−6.8
Yes 21.0 (4.1) 225 20.5−21.5 20.1 (6.6) 220 19.3−21.0 6.1 (2.2) 216 5.8−6.4

Ability to pay for basic needs
Not hard at all 22.2 (3.9) 90 21.4−23.0 22.1 (6.3) 91 20.8−23.4 6.6 (2.1) 87 6.2−7.0
Somewhat hard 21.5 (4.2) 109 20.7−22.2 21.1 (6.0) 107 20.0−22.3 6.4 (2.1) 105 6.0−6.8

Very hard 20.2 (4.1) 113 19.5−21.0 18.3 (6.6) 110 19.5 5.5 (2.3) 109 5.1−5.9
Caregiving in last 12 months

(continued on next page)
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TABLE 2. (continued)

DSSI-10 PROMIS-SI UCLA-Loneliness

Mean (SD) N 95% CI Mean (SD) N 95% CI Mean (SD) N 95% CI

No 20.8 (4.1) 213 20.2−21.3 20.3 (6.5) 209 19.4−21.1 6.1 (2.2) 204 5.7−6.4
Yes 22.3 (3.9) 99 21.5−23.1 20.8 (6.5) 99 19.5−22.0 6.3 (2.2) 97 5.9−6.7

Care for persons with dementia
No 21.7 (3.7) 48 20.6−22.8 21.1 (6.5) 48 19.3−23.0 6.5 (2.1) 48 6.0−7.1
Yes 22.5 (4.2) 41 21.2−23.8 20 (6.7) 41 17.9−22.1 5.9 (2.3) 39 5.1−6.6

Live with care partner
No 22.2 (3.8) 54 21.2−23.2 21.3 (6.9) 54 19.4−23.1 6.5 (2.2) 54 5.9−7.1
Yes 22.3 (4.1) 44 21.1−23.6 20.0 (5.9) 44 18.2−21.7 6.0 (2.1) 42 5.3−6.6

DSSI-10 PROMIS-SI UCLA-Loneliness
Mean (SD) N 95% CI Mean (SD) N 95% CI Mean (SD) N 95% CI

Chronic conditions
No chronic conditions (CC) 23.5 (2.9) 4 20.7−26.3 22.0 (8.4) 4 13.8−30.2 7.3 (2.1) 4 5.2−-9.3
1 CC 22.4 (4.7) 28 20.3−24.6 22.8 (6.4) 17 19.8−25.9 7.2 (2.0) 16 6.2−8.2
2 CC 22.6 (3.5) 47 21.5−23.6 22.5 (5.7) 44 20.8−24.1 6.6 (2.2) 43 6.0−7.3
3 CC 21.5 (3.9) 51 20.4−22.5 19.8 (6.6) 51 18.0−21.7 6.0 (2.3) 48 5.4−6.7
4 CC 21.3 (3.7) 61 20.4−22.3 21.5 (6.3) 63 20.0−23.1 6.5 (2.1) 62 6.0−7.0
5 CC or more 20.4 (4.4) 132 19.7−21.1 19.0 (6.5) 130 17.9−20.1 5.6 (2.2) 129 5.2−6.0

CC: chronic conditions; CI: confidence interval; GED: general educational development; LGBTQ+: Lesbian, Gay, Bisexual, Transgender, Queer or Questioning, and other sexual identities;
SD: standard deviation.

DSSI-10: Duke Social Support Index (10-item) (range 10-30, higher scores =more social connectedness); PROMIS-SI: PROMIS Social Isolation scale (range 6−30, higher scores = less iso-
lated); UCLA: UCLA Loneliness 3-Item Scale (range 3-9; higher scores = less lonely).

a Latino includes 36.7% Puerto Rican, 18.3% Dominican, 30% Other Latino countries in North, Central, and South America, 15% country of origin not specified.
bOther Race/Ethnicity includes participants who identified as Asian or American Indian/Alaskan Native.
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TABLE 3. Magnitude (Mean (SD)) of Social Connectedness and Depression at PEARLS Baseline, Follow-Up and Change Over Time
(N = 320)

Mean (SD)

Outcome Baseline
6-Month
Follow-Up

Pre-post
Change t df p a

Social interaction and satisfaction with social support (DSSI-10) 21.2 (4.1) 22.4 (4.2) 1.2 (3.9) 5.2 312 <0.001
Perceived social isolation (PROMIS-SI) 20.4 (6.5) 22.6 (6.2) 2.2 (6.2) 6.3 310 <0.001
Loneliness (UCLA) 6.1 (2.2) 6.6 (2.1) 0.5 (2.2) 3.7 301 0.002
Depressive symptom severity (PHQ-9) 12.7 (4.6) 7.5 (5.4) -5.1 (5.8) -15.2 301 0.002

DSSI-10: Duke Social Support Index (10-item) (range 10−30, higher scores =more social connectedness); PROMIS-SI: PROMIS Social Isolation
scale (range 6−30, higher scores = less isolated); UCLA: UCLA Loneliness 3-Item Scale (range 3-9; higher scores = less lonely). PHQ-9: Patient
Health Questionnaire 9-item): range 0−27, higher scores =more depressive symptom severity. PHQ-9 >/= 10 suggest clinically significant depres-
sive symptoms. SD: standard deviation.

a Probability values for differences between pre- and post-measures were calculated using paired t tests.
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magnitudes of difference are reported descriptively
due to concerns about Type 1 errors from multiple
testing.

Women were more connected than men according
to measures of social interactions and satisfaction
with social support, yet they also reported greater
perceived isolation and loneliness. Similarly, partici-
pants caring for someone with dementia or living
with their care partner had greater social interactions
and/or satisfaction with social support, yet more per-
ceived isolation and loneliness. There was no clear
pattern to social connectedness by level of education,
living with a pet, or having visited a primary care
provider (PCP) in the last 3 months.
Changes in Social Connectedness After PEARLS

PEARLS participants were more socially connected
at 6-month follow-up than at baseline (Table 3). The
mean(SD) change in social connectedness was 1.2(3.9)
for DSSI-10, 2.2(6.2) for PROMIS-SI, and 0.5(2.2) for
UCLA-Loneliness, with all three scales showing sta-
tistically significant (p <0.001) changes at follow-up
using paired t-tests (DSSI-10: t = 5.2, df = 312, p
<0.001; PROMIS: t = 6.3, df = 310, p <0.001; UCLA:
t = 3.7, df = 301,p <0.002). Sensitivity analysis of the
DSSI-10 subscales using paired t-tests suggests most
of the DSSI-10 change was driven by increased satis-
faction with social support. Effect sizes were small to
moderate for the DSSI-10 (�0.28), PROMIS-SI
(�0.35), and UCLA-Loneliness (�0.21).

Some PEARLS participants showed smaller
improvements in social connectedness after program
completion. In unadjusted linear regression models,
Am J Geriatr Psychiatry &&:&&, && 2020
participants who identified as Latino (B = �1.34, 95%
CI: 2.64−0.05, t = �2.14, df = 1, p = 0.042), had not
seen a doctor in the past three-months (B = 1.31, 95%
CI: 0.24−2.38, t = 2.40, df = 1, p = 0.017), and/or with-
out stroke history (B = 1.35, 95% CI: 0.24−2.45,
t = 2.40, p = 0.017) had smaller average improvements
in their DSSI-10 (p <0.05). Black older adults had
smaller improvements in social connectedness (DSSI-
10, PROMIS, UCLA) compared to white participants
(p =NS). Being a widow/er was associated with
more social connectedness (as indicated by increased
DSSI-10) post-PEARLS (B = 1.31, 95% CI: �1.42−0.12,
t = 0.047, df = 4, p = 0.021) compared to being mar-
ried/partnered. Participants who lived with more
people or who provided more caregiving hours were
less likely to improve perceived isolation (PROMIS-
SI) after PEARLS (B = �0.77, 95% CI: 2.64−0.05, t =
�2.32, df = 1, p = 0.042 and B = �.02, 95% CI: �0.04
−0.01, t = �2.28, df = 1, p = 0.025). Lastly, participants
without a recent PCP visit (B = 0.65, 95% CI: 0.05
−1.25, t = 2.13, df = 1, p = 0.034) and/or with a pet
(B = 0.51, 95% CI: 0.01−1.01, t = 1.99, df = 1, p = 0.047)
had significantly smaller improvements in loneliness
(UCLA) post-PEARLS.

We ran adjusted regression models with covariates
from the literature on social connectedness, including
age, gender, race/ethnicity, sexual orientation, living
alone, marital status, difficulty meeting basic needs,
multiple chronic conditions, depression severity, and
baseline social connectedness score. Across all three
measures, the level of social connectedness at baseline
was significantly associated with improvement in
social connectedness at follow-up (p <0.001 when all
other covariates were held constant. For the DSSI-10,
9



TABLE 4. Mean (SD) DSSI-10, PROMIS-SI, UCLA-Loneliness by Depression Severity at PEARLS Baseline

Scale
Mild (PHQ-9 5−9)

N = 67
Moderate (PHQ-9 10-14)

N 1 17
Mod-Severe (PHQ-9 15-19)

N = 84
Severe (PHQ-9 >/= 20)

N = 27

DSSI-10 23.3 (3.9) 21.0 (4.2) 20.2 (3.6) 19.0 (3.6)
PROMIS-SI 23.8 (5.0) 19.8 (6.3) 17.8 (6.1) 18.8 (7.0)
UCLA-Loneliness 7.1 (2.0) 6.0 (2.2) 5.3 (2.2) 5.4 (2.3)

DSSI-10, PROMIS-SI, and UCLA-Loneliness scores were SS different across depression severity categories (p < .05). For DSSI-10, PROMIS, and
UCLA higher scores =more social connectedness. DSSI-10 range 6-30, PROMIS-SI range 6-30; UCLA-Loneliness range 3 − 9; PHQ-9 range 0 − 27.
SS: Statistically Significant.
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being Latino (B = �1.27, 95% CI: 2.47 to �0.65, t =
�2.07, df = 11, p = 0.039) remained significantly asso-
ciated with smaller improvements in social connect-
edness post-PEARLS. Difficulty paying for basic
needs (B = �1.02, 95% CI �1.98 to �0.06, t = �2.09,
df = 11, p = 0.037) was associated with lower social
connectedness in the adjusted (but not unadjusted)
model, suggesting one or more covariates in the
model are not independent of change in social con-
nectedness over time. No other factors remained asso-
ciated with changes in the PROMIS-SI and UCLA-
Loneliness from pre- to post-PEARLS.

Improvements in social connectedness remained
consistent after the onset of the COVID-19 pandemic,
with participants reporting similar improvements in
perceived isolation (PROMIS-SI mean(SD) change 2.2
(6.1) pre-COVID versus 2.4(6.5) during-COVID) and
loneliness (UCLA mean(SD) change 0.43(2.2) pre-
COVID versus 0.57(2.1) during-COVID). Participants
showed smaller overall improvements in the DSSI-10
during COVID-19 (mean(SD) change 1.3(3.8) pre-
COVID versus 0.78(4.2) during-COVID). Sensitivity
analysis suggests that while statistically significant
improvements in satisfaction with social support
remained steady, there were decreases in social interac-
tion. This is not surprising given shelter-at-home and
physical distancing guidelines during the pandemic.
TABLE 5. Mean (SD) Change in Social Connectedness by Depression

Respon

Social interaction and satisfaction with social support (DSSI-10) 2.6 (3.2) N
Perceived social isolation (PROMIS-SI) 4.4 (5.7) N
Loneliness (UCLA) 1.3 (2.0) N

DSSI-10: Duke Social Support Index (10-item) (range 10-30, higher score
scale (range 6−30, higher scores = less isolated); UCLA: UCLA Loneliness 3-
Patient Health Questionnaire 9-item; SD: Standard Deviation. Response =>
PHQ-9 < 5.

10
Improvements in Social Connectedness and

Depression

Participants reduced their depression after
PEARLS: the mean(SD) change in depression (PHQ-
9) was �5.4(5.3) pre-post PEARLS (Table 4). At base-
line, PEARLS participants with more severe depres-
sive symptoms reported less social connectedness.
Paired t tests showed significant improvements in
PHQ-9 scores after PEARLS. Reduction in depression
severity was moderately negatively correlated with
the three social connectedness measures (Pearson’s
r =�.35, �0.46, �0.42, for DSSI-10, PROMIS-SI,
UCLA-Loneliness; p <0.0001 for all three correla-
tions), suggesting that participants’ improvement in
social connectedness was related to reduced depres-
sion severity (PHQ-9). After PEARLS, participants
with a depression response (≥50% decrease between
pre-post PHQ-9) and remission (post-PHQ-9 <5)
reported greater average improvements in social con-
nectedness (Table 5).
Participant Perspectives on How PEARLS May

Have Improved Social Connectedness

PEARLS participants reported receiving encour-
agement and social support from their PEARLS
Response and Remission

se No Response Remission No Remission

= 133 �0.1 (4.1) N = 162 2.2 (3.4) N = 102 0.6 (4.1) N = 194
= 132 0.4 (6.1) N = 158 3.8 (5.8) N = 101 1.5 (6.4) N = 190
= 130 �0.2 (2.1) N = 153 1.2 (2.2) N = 99 0.14 (2.1) N = 185

s =more social connectedness); PROMIS-SI: PROMIS Social Isolation
Item Scale (range 3−9; higher scores = less lonely). M: Mean; PHQ-9 :
/= 50% change between pre-post PHQ-9. Remission = post-PEARLS
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providers, and appreciated having someone to talk to
about issues they were experiencing. Their provider
also connected them to additional services to address
food and housing insecurity and to better manage
their health. As one participant shared: “The one-on-
one personal connection and the feeling that I was an
important aspect of her work, that I mattered. We
dealt with issues that were current at the time and she
shared suggestions that have a continuing impact.
She provided support and insight that will last longer
than that particular moment.” (NY530)

PEARLS also helped participants identify and
address problems in their lives, providing account-
ability and motivation to achieve their goals. They
appreciated learning skills to overcome challenges
they were experiencing, including changing both
their approach to social interactions and their feelings
about these interactions. For example, one Black care-
giver described: “I learned to look within myself to
recognize things to change. There was an emphasis
on taking care of myself so that I can be a better care-
giver for my husband and my daughter. I learned to
ask for what I needed from others. That was very dif-
ficult for me to ask for help from family and friends.”
(WA030). Some participants wished the PEARLS pro-
gram would last longer or sessions would occur more
frequently, given the valuable support they received
from their provider.

CONCLUSION

This study engaged underserved older adults with
depressive symptoms. As a whole, our participants at
baseline reported being less socially connected than
the general older population. When they started
PEARLS, older adults who were younger, white,
LGBTQ+, not partnered, living alone, experiencing
financial limitations, recently hospitalized, and/or
living with chronic conditions were less socially con-
nected than persons who were older, BIPOC, straight,
married/partnered, living with others, and/or with-
out financial hardships, recent hospitalizations, or
chronic conditions. Many of these less connected
older adult groups have been identified by recent
literature3,12,16 as priority populations for interven-
tions to improve social connectedness and reduce the
negative health impacts of isolation and loneliness.
One unexpected finding was caregivers reported
Am J Geriatr Psychiatry &&:&&, && 2020
being more socially connected at baseline. The burden
and stress often experienced by caregivers may be
counteracted to some degree by enabling an older
adult to tap into a sense of purpose, a supportive care-
giving community, and positive cultural values.35

Overall, PEARLS participants significantly
improved on all three social connectedness constructs
(social interactions and satisfaction with social sup-
port; perceived isolation; loneliness) six months after
enrollment, although effect sizes were small to mod-
erate (0.21 − 0.35). Participants with lower baseline
social connectedness showed smaller improvements
post-PEARLS, and participants who improved their
depression after PEARLS were also more socially con-
nected after PEARLS.

Our findings align with previous research show-
ing associations between social isolation, loneliness,
and depression.7,8,36 Our findings are similar to Choi
and colleagues’26 recent RCT that found similar
improvements in social connectedness (DSSI-10,
PROMIS-SI) among low-income, homebound older
adults participating in BA via video-conferencing.
Our lower effect sizes may be because we did not
use isolation or loneliness as an eligibility criteria for
our study, though our baseline measures suggest
our study participants are on average more discon-
nected than the general older population. Maintain-
ing (not worsening) social connectedness is also an
appropriate outcome for older social service recipi-
ents so they can independently age in place. How-
ever, given the small effect sizes, further research
should test adaptations to improve PEARLS perfor-
mance, such as increasing the program frequency
and/or duration, and including social connectedness
as one of the prompts when generating the problem
list with the participant.

After controlling for sociodemographics, health,
and baseline social connectedness, participants who
identified as Latino and/or who had difficulty paying
for basic needs had smaller overall improvements in
social connectedness after PEARLS. Existing literature
offers possible reasons for these findings. Older Lati-
nos cultural value of familismo may make it harder to
be or feel connected if they are away from family
social networks.37 For older persons experiencing
poverty, it can be hard to access or prioritize mean-
ingful social connections, or reciprocate social sup-
port, when having difficulty meeting housing, food
and other basic needs.38
11
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Our study highlights the importance of assessing
multiple constructs of social connectedness. At base-
line, while female participants reported more social
activities and satisfaction with support than male par-
ticipants, they also felt more isolated and lonely than
males. In other words, being more connected was not
the same as feeling more connected. Thus, it is essential
that research and practice assess structure, function,
and quality of social connections, and tailor interven-
tions accordingly. This study combined the DSSI-10,
PROMIS, and UCLA into a 17-item measure; future
research will determine whether fewer items can accu-
rately capture social connectedness. There are limita-
tions to these measures, as they do not capture sources
of social support which may differ depending on cul-
tural and social norms and values.39,40 Future studies
should also measure “perceived age,” given that loneli-
ness among older adults during COVID-19 is associ-
ated with feeling older rather than chronological age.41

Participants’ comments about recommending
PEARLS suggest the program can increase social con-
nectedness through known mechanisms for change—
improving social skills, enhancing social support,
increasing opportunities for social interactions, and
addressing maladaptive social cognition.4,42 PEARLS
also aligns with literature on effective interventions to
increase social connectedness among older adults: the
program is a) theory-driven, b) designed to reach iso-
lated and/or lonely persons, and engages older adults
as c) active participants in understanding the nature
of their disconnection, co-creating a personalized
approach, and connecting to supports and services.3,16

While much of our evaluation was conducted pre-
COVID-19, one-quarter of study participants com-
pleted post-PEARLS surveys between March and
May 2020. Though many PEARLS programs pivoted
to provide remote PEARLS delivery (phone or video-
conferencing) when the pandemic began,43 most
study participants had already received all of their in-
person PEARLS sessions. Those who completed their
follow-up survey in April or May 2020 had received
up to two remote PEARLS sessions. Shelter-at-home
and physical distancing requirements during the pan-
demic have reduced social cohesion,44 and increased
mental health risks.45 Aging in general, and during
COVID-19 in particular, presents challenges for older
adults to manage collective and individual losses and
to create a “new normal”—a sense of purpose, mean-
ing and connection despite these obstacles. That
12
PEARLS participants improved their social connect-
edness despite COVID-19 suggests the ongoing bene-
fits of learning PST and BA skills with support from
front-line providers. However, additional supports
may be needed for older adults facing multiple, ongo-
ing challenges, such as living in poverty with multiple
chronic conditions. One PEARLS partner organiza-
tion has created support groups for PEARLS gradu-
ates to maintain health and well-being including
social connectedness, and link to services to address
social needs and risk factors. While these in-person
groups have moved to video-conferencing in COVID-
19 times, it is important we improve access and sup-
port to technology given wide disparities faced by
underserved older adults' populations.46

This study has several limitations. As a single
group evaluation with no comparison group or ran-
domization, we cannot attribute improvements in
social connectedness to PEARLS specifically. We do
not have social connectedness data for PEARLS par-
ticipants who did not complete study surveys, so can-
not describe the representativeness of our sample or
assess potential selection bias. Pre-post survey analy-
sis does not indicate whether improvements in social
connectedness after PEARLS were due to PST and BA
skill building or due to interactions with the PEARLS
provider. With only a post-test, we are unable to eval-
uate whether social connectedness is maintained after
visits from the PEARLS provider have ceased. As a
second phase of this study we have conducted partici-
pant interviews and a second follow-up wave of sur-
veys (12 months after PEARLS enrollment). We are
currently analyzing this data to better understand
mechanisms for change and whether changes in social
connectedness are sustained. Second, we used differ-
ent data collectors and modalities for pre- and post-
data collection. We assessed accuracy at both time
points to ensure scales were performing similarly
−while there were slightly more missing items at
baseline, other metrics were the same. In addition,
PEARLS providers reported that baseline social con-
nectedness data collection assisted them in building
rapport with participants, and in partnering with
them to create a more tailored and meaningful prob-
lem-solving and activity plan.

Engaging resource-constrained yet resilient set-
tings such as our social service community partners
that reach underserved older communities offers
important “reverse innovations” for improving social
Am J Geriatr Psychiatry &&:&&, && 2020
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connectedness; that is, centering our learning about
interventions in organizations that innovate to make
programs work efficiently and sustainably despite
limited resources.47 While we aimed to conduct a
pragmatic study with underserved populations, we
acknowledge older adults connected to social serv-
ices/PEARLS are less disadvantaged than those not
connected to services. Further research is needed in
partnership with older rural and/or LGBTQ+ commu-
nities (only 7% of our study participants identified
with each)—both groups are at risk for social dis-
connectedness and depression. We also recognize the
limitations of evaluating an individual-level interven-
tion to address upstream social determinants of health
(fundamental causes of health inequities)48 that create
and perpetuate social disconnections for marginalized
older adults. Embedding PEARLS within social serv-
ices that address social needs and risk factors offers
one avenue, but multi-level and -sector interventions
that impact institutions, environments, policies and
culture are also sorely needed for lasting structural and
systemic change. Community-clinical linkages between
health care systems and social service agencies also
offer a continuum of care for older adults and sustain-
ability for PEARLS organizations.

In conclusion, PEARLS is a promising program to
improve social connectedness among underserved
older populations. In collaboration with community-
based social service organizations around the United
States, we gathered important early evidence about
one model for helping older adults be and feel more
socially connected in ways that are meaningful and
accessible to them. The COVID-19 pandemic and
recent reports on the negative health effects of social
isolation and loneliness have brought social connect-
edness into focus for policymakers and health sys-
tems. The network of aging and social service
providers that engage underserved older adults is
well poised to deliver and scale promising interven-
tions like PEARLS to meet this call to action.
Am J Geriatr Psychiatry &&:&&, && 2020
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