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Introduction: Social isolation among older individuals is associated with poor health outcomes.
However, less is known about the association between social isolation and memory loss, specifically
among Medicare enrollees in large, integrated health care systems.

Methods: We conducted a cross-sectional, observational study. From a cohort of 46,240 Medicare mem-
bers aged 65 years and older at Kaiser Permanente Northwest (KPNW) who completed a health question-
naire, we compared self-reported memory loss of those who reported feeling lonely or socially isolated
and those who did not, adjusting for demographic factors, health conditions, and use of health services in
the 12months before the survey.

Results: Patients who reported sometimes experiencing social isolation were more likely than
those who rarely or never experienced social isolation to report memory loss in both unadjusted
(odds ratio [ORsometimes]: 2.56, 95% CI= 2.42-2.70, P = 0.0076) and adjusted (ORsometimes: 2.45,
95% CI= 2.32-2.60, P = .0298) logistic regression models. Similarly, those who reported social
isolation often or always were more likely to report memory loss than those who reported rarely
or never experiencing isolation in both unadjusted (ORoften/always: 5.50, 95% CI = 5.06-5.99,
P< .0001) and adjusted logistic regression models (ORoften/always: 5.20, 95% CI = 4.75-5.68,
P< .0001).

Conclusions: The strong association between social isolation and memory loss suggest the need to
develop interventions to reduce isolation and to evaluate their effects on potential future memory loss.
( J Am Board Fam Med 2022;00:000–000.)
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Introduction
Social isolation is a very important social risk fac-
tor for older adults.1–3 Previous research has
found that social isolation is consistently associ-
ated with poor health outcomes4–8 and increased

morbidity and mortality.9–13 Social isolation is
particularly common in those aged 65 and older,
affecting approximately 25% of this populat-
ion.14,15

A report from the National Academies of Sciences
(2020) showed that older adults who were socially
isolated were at increased risk of developing long-
term memory loss and Alzheimer disease and related
dementias (ADRD).3 Another study found an associ-
ation between social isolation and increased memory
loss for both older men and women.16 However,
prior studies were limited because they have not
been conducted within integrated health care deliv-
ery systems and did not include older patients with
Medicare insurance coverage seeking routine medical
care. Such research is needed from a policy perspec-
tive to inform the development of Medicare inter-
ventions to address social isolation within the clinical
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setting. The objective of this analysis was to examine
the association of social isolation with memory loss
among an Medicare beneficiaries within a large, inte-
grated health system.

Methods
Analytic Cohort

We examined survey and health information from
46,240 Medicare members (aged 65years and older)
of Kaiser Permanente Northwest (KPNW). Patients
were included if they completed a health question-
naire, the Medicare Total Health Assessment
(MTHA) between 3/1/2013 and 2/28/2021 and had
continuous KPNW Medicare insurance coverage in
the 12 months prior to survey completion. The
MTHA is administered to Medicare members before
annual wellness visits to assess issues critical to man-
agement of ongoing geriatric care, including living
situation, falls, incontinence, cognition, basic and
instrumental activities of daily living, tobacco and
alcohol use, physical activity, nutrition, and home
safety. The validity of the MTHA has been
described previously,17 specifically with respect to
social isolation.18 Since 2013, patients completed
the survey by 1 of 3 methods (patient e-mail, by
telephone with interactive voice recognition, in
person). The study protocol and information were
approved by the KPNW Institutional Review
Board.

Outcome Measure

The outcome measure of interest was memory
loss, defined by responses of “yes” or “no” to the
following survey question: “In the last year, have
any of your friends and family felt concerned
about changes in your memory, attention, lan-
guage, skills, or thinking?” This question was
adapted from the PROMIS Applied Cognition-
Abilities 4-item scale, a measure with high valid-
ity and reliability19 by the KP Medicare Total
Health Assessment Expert Clinical Panel.20

Independent Variable

The primary independent variable was social isola-
tion based on responses to the MTHA question:
“How often do you feel lonely or isolated from
those around you?” The question was adapted from
the Patient-Reported Outcome Measurement
Information System (PROMIS) version 1.0, has
good psychometric properties,21,22 and has been

used in other research studies.18 A 5-point Likert
scale measured responses with the following options:
always, often, sometimes, rarely, and never. To
obtain sufficient sample size and to analyze social iso-
lation frommost isolated to least isolated, we consoli-
dated results as follows: “always/often,” “sometimes,”
and “rarely/never.”

Covariate Measures

Covariate measures were extracted from KPNW’s
electronic health record at the time of the
index MTHA. Demographic variables were age,
sex, race/ethnicity (White, Black/African-American,
Hispanic/Latinx, Asian-American, Native American/
Alaskan Native, Hawaiian/Pacific Islander, more
than 1 race, unknown/other), and Area Deprivation
Index (ADI).23 The Charlson comorbidity index
(CCI) was calculated for all patients,24,25 categoriz-
ing them as having 0, 1, or 2 or more comorbid-
ities in the 12months before the index MTHA.
Prior health care utilization was assessed by
determining whether individuals had any hospi-
tal admissions, emergency department (ED) vis-
its, or primary care visits in the 12months
before the index survey. All utilization variables
were categorized as none vs 1 or more. We also
measured whether surveys were conducted
before the COVID-19 pandemic (3/1/2013-2/
28/2020) or during the pandemic (3/1/2020– 2/
28/2021).

Statistical Analyses

Multivariable logistic regression models were
used to assess the association between social isola-
tion and memory loss. We present these results,
both unadjusted and adjusted for all covariate
measures. Odds ratios (OR) and 95% confidence
intervals (CIs) for regression estimates were
reported. Statistical significance was defined as a
less than 0.05.

Results
Population Characteristics

The average age of patients was 73.2 years, and
nearly 60% were female (Table 1). The study popu-
lation had ADI values across the spectrum (range 1
to 10), whereas 49.3% had a CCI of 1 or more.
About 90% of the sample was White, with African
Americans, Hispanic/Latinx patients, and Asian
Americans making up 1.4%, 2.4%, and 2.2% of the
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sample, respectively. We had complete data for
most study variables, with the exception of race/eth-
nicity and ADI, for which we had very small levels
of missing data: 0.5% (unknown or other) and 1.6%
(values), respectively. Among the full study popula-
tion, 11.6% had 1 or more hospital admissions in
the year before index survey, and 21.6% had 1 or
more ED visits. Less than 10% of respondents
(5.2% [n = 2401]) reported that they always or often
felt socially isolated, 16.8% (n = 7791) reported feel-
ing socially isolated sometimes, and nearly 80%
(78.0% [n = 36,048]) reported rarely or never feel-
ing socially isolated.

Relationship between Social Isolation and Memory Loss

In both unadjusted and adjusted logistic regres-
sion models (Table 2), patients who reported
sometimes feeling socially isolated had signifi-
cantly greater odds of memory loss compared
with those who reported social isolation rarely or
never (unadjusted: ORsometimes = 2.56, 95% CI=
2.42-2.70, P = 0.0076; adjusted: ORsometimes =
2.45, 95% CI = 2.32-2.60, P = 0.0298). Moreover,
those who reported always or often feeling socially
isolated also had greater odds of memory loss in both
unadjusted (ORalways/often = 5.50, 95% CI=5.06-5.99,
P< 0.0001) and adjusted (ORalways/often = 5.20, 95%

Table 1. Population Characteristics of Study Population1

Social Isolation

Never/Rarely Sometimes Often/Always All
n = 36048 (78.0%) n = 7791 (16.8%) n = 2401 (5.2%) n = 46240 (100.0%)
mean 6 SD, N (%) Mean 6 SD, N (%) Mean 6 SD, N (%) Mean 6 SD, N (%)

Age (mean, standard deviation) 73.1 6 7.8 73.6 6 9.1 73.0 6 10.6 73.2 6 8.2
Female 19474 (54.0) 4918 (63.1) 1587 (66.1) 25979 (56.2)
Race/Ethnicity
White 32709 (90.7) 6945 (89.1) 2136 (89.0) 41790 (90.4)
Black/African-American 478 (1.3) 132 (1.7) 38 (1.6) 648 (1.4)
Hispanic/Latinx 786 (2.2) 223 (2.9) 83 (3.5) 1092 (2.4)
Asian-American 820 (2.3) 165 (2.1) 36 (1.5) 1021 (2.2)
Native American/Alaska Native 47 (0.1) 10 (0.1) 7 (0.3) 64 (0.1)
Hawaiian / Pacific Islander 37 (0.1) 11 (0.1) 3 (0.1) 51 (0.1)
More than one race 991 (2.8) 254 (3.3) 81 (3.4) 1326 (2.9)
Unknown/other 180 (0.5) 51 (0.7) 17 (0.7) 248 (0.5)

Area Deprivation Index (ADI)
1 to 3 (least disadvantaged) 13683 (38.0) 2613 (33.5) 725 (30.2) 17021 (36.8)
4 to 6 12190 (33.8) 2618 (33.6) 799 (33.3) 15607 (33.8)
7 to 10 (most disadvantaged) 9591 (26.6) 2442 (31.3) 847 (35.3) 12880 (27.9)
Unknown 584 (1.6) 118 (1.5) 30 (1.3) 732 (1.6)

Charlson Comorbidity Index
(CCI)
0 19066 (52.9) 3504 (45.0) 858 (35.7) 23428 (50.7)
1 5510 (15.3) 1241 (15.9) 412 (17.2) 7163 (15.5)
21 11472 (31.8) 3046 (39.1) 1131 (47.1) 15649 (33.8)

11 hospital admissions 3717 (10.3) 1141 (14.6) 500 (20.8) 5358 (11.6)
11 ED visits 6921 (19.2) 2144 (27.5) 945 (39.4) 10010 (21.6)
11 primary care visits 28342 (78.6) 6438 (82.6) 2070 (86.2) 36850 (79.7)
COVID-19 Era
2/28/13- 2/28/20: Before
Pandemic Era

34102 (94.6) 7196 (92.4) 2173 (90.5) 43471 (94.0)

3/1/2020 – 2/28/21: During
Pandemic Era

1946 (5.4) 595 (7.6) 228 (9.5) 2769 (6.0)

Abbreviations: ED, Emergency department; SD, Standard deviation.
1Results based on 46,240 Medicare members (aged 65 years or older) of Kaiser Permanente Northwest (KPNW) who completed an
index Medicare Total Health Assessment (MTHA) survey between March 1, 2013, and February 28, 2021, (8 years) and had KPNW
insurance in the 12months before survey completion.
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CI=4.75-5.68, P< 0.0001) models than those who
reported rarely or never feeling isolated.

Discussion
Our study found that self-reported social isolation
was associated with increased self-reported memory
loss among a cohort of Medicare members. These
findings support previous study findings that social
isolation is associated with poor outcomes3,6,8,16

and mortality among older adults.9 Our findings
are unique and advance knowledge on social isola-
tion and memory loss, primarily because of the
“real-world” health care delivery setting in which
the study was conducted. Although other studies
have found an association between social isolation
and cognitive impairment,16,26 this is the first
study to examine this association among Medicare
patients receiving wellness visits over an 8-year
period. These results have policy significance
because they demonstrate a strong association
between social isolation and memory loss in a
Medicare population, providing an evidence base
and underscoring the importance of developing
future interventions to reduce social isolation for
the Medicare population.

Previous research findings identify possible rea-
sons for an association between social isolation and
memory loss among older adults. Among them are
that social support may act as a buffer to stress27 and
can help patients identify the need for medical inter-
vention and seek care.27,28 In the absence of this
social support, increased stress29,30 can hasten the
onset of memory loss. Further, due to increased iso-
lation, older adults may delay care, possibly leading
to delayed diagnosis and treatment for memory loss.

Our key findings are consistent with the 2020
National Academy of Sciences report that found
social isolation was associated with a 50% increase in
ADRD.3 They are also similar to studies that found
less frequent social contact and lower levels of com-
munity involvement were associated with lower
global cognition, executive function, visuospatial abil-
ities, and processing speed.26 Future research should
identify interventions to reduce social isolation
among older individuals – and evaluate whether such
interventions slow the onset of memory loss.

Limitations
Our study findings had several limitations. First,
because this is a cross-sectional study design, we

Table 2. Logistic Regression Results: Association of Social Isolation with Memory Loss. Unadjusted and Adjusted

for Covariates

Memory Loss (vs. no Memory Loss)

Total Population (Unadjusted for Study Covariates)1,2 OR (Unadjusted) 95% CI p-value

Social Isolation
Never/Rarely Reference
Sometimes 2.56 2.42 2.70 0.0076
Often/Always 5.50 5.06 5.99 <0.0001

Total Population (Adjusted for Study Covariates)1,3,4

Memory Loss (vs. no Memory Loss)

OR (Adjusted)1 95% CI p-value

Social Isolation
Never/Rarely Reference
Sometimes 2.45 2.32 2.60 0.0298
Often/Always 5.20 4.75 5.68 <0.0001

Abbreviations: ED, Emergency department; SD, Standard deviation; OR, Odds ratio; CI, Confidence interval.
1Results based on 46,240 Medicare members (aged 65 years or older) of Kaiser Permanente Northwest (KPNW) who completed an
index MTHA survey between March 1, 2013, and February 28, 2021, (8 years) and had KPNW insurance in the 12months before
survey completion. Significant results are displayed in bold, italicized font.
2ROC (Area Under the Curve, unadjusted for study covariates) = 0.615.
3Model adjusted for age, sex, race/ethnicity, Area Deprivation Index (ADI), Charlson Comorbidity Index (CCI), prior hospital
admissions, ED visits, primary care visits and COVID-19 Era.
4ROC (Area Under the Curve, adjusted for study covariates) = 0.696.
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cannot infer the temporal order of the relationship
between social isolation and memory loss, either 1
could have occurred before the other, or the 2 vari-
ables could interact. Second, the study population
may not be generalizable to that in fee-for-service
settings. Third, we did not have information
regarding the survey response rate or survey non-
respondents, raising the possibility that nonresponse
bias could have impacted results. However, by
grouping multiple years of MTHA data across
years, we constructed a sample of Medicare benefi-
ciaries that generally reflected KPNWmembership.
Third, data on social isolation were collected via
self-report and might be subject to recall and social
desirability biases. Fourth, the population studied
was approximately 90% white. Although this popu-
lation is generally representative of the Kaiser
Permanente Northwest Medicare population over-
all, a limitation of the study is that it was not con-
ducted in a more racially diverse population.
Finally, we measured memory loss at only 1 point in
time rather than longitudinally.

Conclusion and Learnings for Clinical
Practice
Our study found that social isolation was associated
with memory loss among a population of Medicare
members aged 65years and older. Results have clear
implications for clinical practice. Specifically, these
results demonstrate the importance of screening for
and identifying social isolation and loneliness in the
clinical setting, as well as the need for interventions
and strategies that link patients with services to
address social isolation. Such programs have the
potential to slow the onset of memory loss among
older adults. Future research should identify: 1) criti-
cal components of successful interventions to reduce
social isolation and 2) whether reducing social isola-
tion over time slows memory loss.

Authors would like to acknowledge Katie Essick and Neon
Brooks for providing editing services to the project and Summer
Rivera for providing administrative support for the submission
of this manuscript.
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