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Introduction: The COVID-19 pandemic has had a considerable impact on mental health. The social distancing and
stay-at-home orders have likely also impacted loneliness, social isolation, and social support. Older adults,
particularly those with comorbidities such as cancer, have a greater potential to be impacted. Here we assessed
loneliness, social isolation, and social support in older adults undergoing active cancer treatment during the
pandemic.
Materials and methods: A mixed methods study in which quantitative data and qualitative response items were
collected in parallel was conducted in 100 older adults with cancer. Participants completed a survey by telephone
with a series of validated questionnaires to assess the domains of loneliness, social isolation, and social support as
well as several open-ended questions. Baseline demographics and geriatric assessments were summarized using
descriptive statistics. Bivariate associations between social isolation and loneliness and social support and
loneliness were described using Spearman correlation coefficients. Conventional content analysis was performed
on the open-ended questions.
Results: In a population of older adults with cancer, 3% were noted to be severely lonely, although 27% percent
screened positive as having at least one indicator of loneliness by the University of California, Los Angeles
(UCLA) Three Item Loneliness Scale. There was a significant positive correlation between loneliness and social
isolation (r = +0.52, p < 0.05) as well as significant negative correlation between loneliness and social support
(r = − 0.49, p < 0.05). There was also a significant negative correlation between loneliness and emotional
support (r = − 0.43, p < 0.05). There was no significant association between loneliness and markers of geriatric
impairments, including comorbidities, G8 score or cognition.
Discussion: Reassuringly, in this cohort we found relatively low rates of loneliness and social isolation and high
rates of social support. Consistent with prior studies, loneliness, social isolation, and social support were found to
be interrelated domains; however, they were not significantly associated with markers of geriatric impairments.
Future studies are needed to study if cancer diagnosis and treatment may mediate changes in loneliness, social
isolation, and social support in the context of the pandemic as well as beyond.

1. Introduction
The COVID-19 pandemic and its attendant mitigation strategies,
including stay-at-home orders and social distancing, have made
consideration of the health impact of social connection increasingly
relevant [1,2]. Loneliness, social isolation, and social support are
interrelated but distinct concepts that require consideration in this

context. While the term loneliness often refers to the subjective feeling
of being alone, social isolation refers to the absence of interpersonal
interactions [3,4]. Social support has a variety of definitions, including
both quantitative and qualitative dimensions [5]. Qualitative social
support refers to the perceived meaning and values people ascribe to
their relationships [6]. Quantitative social support focuses on social
network, including the length and complexity of relationships [7]. These
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terms have been shown to overlap, and each has important implications
for older adults [8] and individuals with cancer [9].
Models of loneliness have theorized that the perceived sense of social
isolation results in feeling unsafe, which leads to a hypervigilance of
additional social threats [10]. Consequently, loneliness has important
impact on both mental and physical health. Loneliness is a specific risk
factor for depressive symptoms, as well as for functional decline,
morbidity and mortality [11–13]. Similar to loneliness, social isolation
has many overlapping effects on health [14]. Social isolation has clear
impact on physical health and is associated with poorer cognitive
functioning, coronary heart disease, and all-cause mortality [15–18].
Socially isolated individuals with cancer are more likely to be adversely
affected by their cancer diagnosis [19] and have inferior survival
[20,21]. Furthermore, amount of social support has important impli
cations for individuals with cancer [22] as higher levels of social support
are associated with decreased mortalty [23].
The novel coronavirus (COVID-19) has resulted in over 840,286
deaths in the United States alone as of January 2022 [24]. While social
isolation during the COVID-19 pandemic has been particularly empha
sized for vulnerable populations such as older adults, the recommen
dation for physical distancing with resultant social isolation may be
especially distressing for people living with cancer who rely on social
support [25,26]. Older adults, who traditionally have less familiarity
with technology, may be further isolated [27]. The early studies of the
effects of the pandemic on social isolation and loneliness are limited,
with somewhat mixed results. While upwards of 56% of people over the
age of 50 have reported feeling isolated from others, compared to 27% of
people in a similar poll in 2018 [28], other studies have found that older
adults reported lower rates of loneliness compared to younger adults and
no change compared to prior rates [29,30]. Studies of the effects of the
pandemic in patients with cancer have shown high levels of stress and
symptom burden [31]. A study of patients with cancer found that over
half of participants were lonely and reported higher levels of social
isolation; however, this was more pronounced in the younger population
[32]. Another study in older breast cancer survivors found changes in
loneliness during the pandemic similar to those reported by individuals
without cancer [33].
Few studies have examined the implications of the COVID-19
pandemic on feelings of loneliness, social isolation, and social support
in older adults undergoing active cancer treatment. Here we assessed
loneliness, social isolation, and social support in older adults with cancer
during the pandemic.

ended questions. Measures included the G8 geriatric screening tool
[35], Patient-Reported Outcomes Measurement Information System
(PROMIS) Bank v2.0 Emotional Support Short Form 4a, PROMIS Bank
v2.0-Social Isolation Short Form 8a [36], University of California, Los
Angeles (UCLA) loneliness scale [37], the Medical Outcomes Study
(MOS) social support survey [38], and the Short Blessed Test [39]. These
measures were not modified.
Patients were then asked a short series of open-ended questions at
the end of the telephone interview to better understand the impact of the
COVID-19 pandemic on loneliness. Responses were summarized and
recorded by the research coordinator.
To account for the dynamic status of the COVID-19 pandemic, the
average seven-day new confirmed cases and average test positivity rate
for St. Louis region at the time of the telephone interview and in-person
assessment, as publicly reported (https://www.stlouis-mo.gov/covid
-19/data/) were recorded for each participant.
The study was approved by the Washington University School of
Medicine Human Studies Committee.
2.1. Measures
2.1.1. Loneliness
Loneliness was defined based on the UCLA Loneliness Scale long
form [37] as well as UCLA Three Item Loneliness Scale [40]. Using the
original UCLA Loneliness Scale, scores >30 were defined as severe
loneliness. Using the Three Item UCLA Loneliness Scale, loneliness was
categorized in two ways [41]. “Any loneliness” was defined as 1+ points
on the scale and “frequently lonely” was defined as 4+ points on the
scale.
2.1.1.1. PROMIS Bank Emotional Support Short Form 4a – Version 2. The
PROMIS Emotional Support bank evaluates relationships and perceived
feelings of being valued. The T-score was calculated, which rescaled the
raw score into a standardized score with a mean of 50 in a general US
reference population and a standard deviation (SD) of 10 [36]. A higher
PROMIS T-score represents more of the concept being measured. Higher
scores represent better emotional support.
2.1.1.2. PROMIS Bank Social Isolation Short Form 8a – Version 2. The
PROMIS Social Isolation bank evaluates perceived feelings of being
excluded or disconnected from other individuals. A T-score was also
calculated as above and a higher score indicates higher levels of social
isolation [42].

2. Materials and Methods

2.1.1.3. MOS Social Support Survey. MOS measures the availability of
support in several domains. For this study, emotional/informational
(eight questions) and tangible (four questions) support domains were
used. The mean item response for each subscale was calculated and then
scores were transformed to have a possible range of 0–100, with higher
scores indicating more support [38].

We performed a mixed methods study in which quantitative data and
qualitative response items were collected in parallel [34]. Informed
consent was obtained from patients age 65 or older with a biopsy-proven
malignancy who were receiving active systemic therapy, such as intra
venous chemotherapy or oral medications, and anticipated to continue
to receive care at Siteman Cancer Center (SCC). Patients on active sur
veillance alone or in survivorship clinics were excluded. Potential study
candidates were identified from the patients who were seeking initial
consultation or continued treatment with a medical oncologist at the
SCC. Patients were enrolled onto the study until the recruitment goal of
100 patients was met.
Potential participants were screened from the solid tumor oncology
clinic schedule at SCC and contacted by telephone by research team
members. Following verbal consent, basic demographic information was
collected from the medical record at the time of patient consent,
including age/sex, race/ethnicity, cancer diagnosis/staging, description
of treatment, and Charlson comorbidity index. Cancer diagnosis was
included in the Charlson comorbidity index calculations for all partici
pants. Participants then completed a mixed methods survey by tele
phone with a series of validated questionnaires to assess the domains of
loneliness, social isolation, and social support as well as several open-

2.2. Statistical Analysis
The sample size of this pilot study was determined based on that
anticipated recruitment feasible during the study period and was 100
older adults with cancer. It was estimated that a sample size of 100
would allow for an estimation of the true mean score on the UCLA
loneliness scale with a margin of error of ±9.8 (95% confidence interval
[CI]) [37].
Baseline demographics and geriatric assessments were summarized
using descriptive statistics. Bivariate associations between social isola
tion and loneliness and social support and loneliness were described
using Pearson correlation coefficients. Exploratory analysis of the rela
tionship between social isolation, loneliness, social support, and other
variables including sex, cancer types, stage, treatment type, education,
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marital status, living situation, employment, income, and average
COVID cases was performed using non-parametric Kruskal-Wallis ranksum test to compare the average T-scores among the subgroups defined
by these variables such as sex, education, etc. Partial correlation co
efficients for loneliness versus social isolation or social support were also
calculated after adjusting demographic and clinical variables. All ana
lyses were two-sided and significance was set at a p-value of 0.05. Sta
tistical analyses were performed using SAS 9.4 (SAS Institutes, Cary NC).

Table 1
Demographics.
Variable
Age
Sex
Race

2.3. Content Analysis

Ethnicity

Conventional content analysis was performed on the open-ended
questions [43]. The patient responses were reviewed and codes were
created based on unique responses which were then sorted into groups.
A descriptive analysis of these groups was then performed.

Current Treatment
*

3. Results
Education Level

From March 2021 to July 2021, 100 patients were enrolled. Baseline
demographic values are presented in Table 1. The mean age of partici
pants was 74.28 years. The majority of participants were White (86%)
females (58%) receiving oral therapy (59%). The majority of partici
pants were married (55%) and living with a spouse (54%). Thirty-one
percent of participants lived alone, 21% were divorced and 17% were
widowed. The majority of patients were retired (75%) and had either an
advanced degree (34%) or college degree (21%). The majority of par
ticipants reported a yearly household income of $50,000 or greater
(57%). The majority of participants had a diagnosis of breast (44%) or
prostate cancer (23%) and were stage IV (56%). The average seven-day
new confirmed COVID-19 cases in the city of Saint Louis during the time
of the study was 23.49. The average test positivity rate in the city of
Saint Louis was 5.59%.
Results of the geriatric assessment, as well as measures of loneliness,
social isolation, and social support are presented in Table 2. The mean
BMI for the cohort was 23.49 and the mean Charlson comorbidity index
was 7.66. On the G-8 geriatric screening tool, 62% of patients scored
≤14, which is considered abnormal. Only 2% of patients scored >9
(abnormal) on the Short Blessed Test. On the UCLA Loneliness scale, 3%
of participants scored >30, which is considered severely lonely. By the
UCLA Three Item Loneliness Scale, 27% scored ≥1, indicating any
loneliness. The mean T Score for the PROMIS Bank v2.0 Emotional
Support Short Form 4a was 56.67 and the mean T score PROMIS Bank
v2.0 Social Isolation Short Form 8a was 43.94. The mean MOS Social
Support Score was 82.64.
All questionnaires showed very good internal consistency, with
standardized Cronbach's alpha of 0.78, 0.87, 0.92, 0.95, and 0.72 for
PROMIS Emotional Support, PROMIS Social Isolation, MOS Social
Support, UCLA Long Form, and UCLA Short Form, respectively.
There was a significant positive correlation between loneliness and
social isolation (r = +0.52, p < 0.05) as well as significant negative
correlation between loneliness and social support (r = − 0.49, p < 0.05).
There was also a significant negative correlation between loneliness and
emotional support (r = − 0.43, p < 0.05). These correlations were sig
nificant using both the UCLA long form as well as short form.
There was no significant association between loneliness and markers
of geriatric impairments, including comorbidities, G8 score, or cogni
tion. Similarly, there was no significant association between social
isolation, social support, or emotional support and markers of geriatric
impairments, including comorbidities, G8 score, or cognition.
The association between loneliness (Fig. 1), social isolation (Fig. 2),
emotional support (Fig. 3) and social support (Fig. 4) and multiple de
mographic variables, including sex, income status, marital status, edu
cation level, employment status, living situation, cancer stage, cancer
type, and treatment were then analyzed. There was a significant (p <
0.05) association between loneliness and sex, income status, marital
status, and living situation. Higher rates of loneliness were associated

Marital Status

Living Situation

Employment Status

Yearly Household

Income

Cancer Types
Cancer Stage

Number of patients (N =
100)
Mean +/− standard
deviation
Male
Female
White
African American
Hispanic
Non-Hispanic
Other
IV Chemotherapy
Oral Therapy
Immunotherapy
Other, including clinical trial
Grades 1–8
Grades 9–11
High school or GED
Some college
Some junior college
College Degree
Post-college work
Advanced Degree
Married
Divorced
Widowed
Single
Spouse
Parents/Parents-in-law
Alone
Children, age ≤ 18
Children, age > 18
Other
Employed >32 h/week
Employed <32 h/week
Homemaker
Medical leave
Disabled
Unemployed
Retired
Other
Less than $5000
$5000–$19,999
$20,000–$49,999
$50,000–$99,999
$100,000–$149,999
Over $150,000
Prefer not to answer
Breast Cancer
Prostate Cancer
Others
I
II/III
IV

74.28 ± 5.58
42
58
86
14
1
99
0
24
59
13
29
0
3
18
15
7
21
2
34
55
21
17
7
54
1
31
1
7
5
9
8
1
1
0
2
75
4
3
9
24
25
14
18
7
44
23
33
29
14
56

*
Sum >100 due to patients being on more than one type of therapy
concurrently.

with being female, annual household income <$50,000 per year,
divorced individuals, and individuals living alone or with an individual
other than a spouse. There was a significant (p < 0.05) association be
tween social isolation and sex and income status. Higher rates of social
isolation were associated with being female with an annual household
income <$50,000 per year. There was a significant (p < 0.05) associa
tion between emotional support and treatment type. Lower rates of
emotional support were associated with patients receiving oral therapy
and immunotherapy. There was a significant (p < 0.05) association
between social support and living situation and treatment type. Lower
rates of social support were associated with living alone and with pa
tients receiving oral therapy and immunotherapy.
There was no significant association between loneliness, social
isolation, emotional support, and social support and daily average
number of COVID-19 cases. After adjusting these demographic
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my bubble.” Another eight patients expressed appreciation for being
asked about loneliness and social isolation. Other patients offered
advice, “Don't sit in it! People need to try to create something positive.”

Table 2
Outcome Variables in cohort of older adults on chemotherapy completing survey
of loneliness and social isolation (N = 100).
BMI (Mean, range)
G-8 geriatric screening tool
> 14
≤ 14 (abnormal)
Charlson comorbidity index (Mean, range)
Short Blessed Test >9 (frequency, percent)
UCLA Loneliness Scale
≤ 30
> 30 (severely lonely)
UCLA Three Item Loneliness Scale
0
≥ 1 (any loneliness)
≥ 4 (frequently lonely)
PROMIS Bank v2.0 Emotional Support Short Form 4a (T score
Mean, range)
PROMIS Bank v2.0 Social Isolation Short Form 8a (T score
Mean, range)
MOS Social Support Score (Mean, range)

23.49
(17.54–55.17)

4. Discussion
We conducted a cross-sectional mixed methods pilot study to assess
loneliness, social isolation, and social support in older adults on active
treatment for cancer during the COVID-19 pandemic. Reassuringly, in
this cohort we found relatively low rates of loneliness and social isola
tion and high rates of social support. Only a small population in the
study, 3%, were noted to be severely lonely although 27% percent
screened positive as having at least one indicator loneliness by the UCLA
short form. This is in contrast with another study in patients with cancer
during the COVID-19 pandemic, which found 53% of patients with
cancer were classified as lonely; however, this was in a younger patient
population [31]. Multiple studies in a general population also found age
to be a risk factor for loneliness, with younger adults exhibiting higher
rates of loneliness [29,44–47]. Larger pre-pandemic studies have shown
that age is a major risk factor for loneliness and may decline as in
dividuals grow older [48]. Younger individuals may report increased
levels of perceived social isolation as the pandemic may have disrupted
more social activities such as travel and education. Older adults who are
retired and accustomed to staying at home, in contrast, may have had
less disruption to their schedules. Additionally, another study revealed
older adults exhibited resilience and used technology to protect them
selves from loneliness during the pandemic [30].
Females were more likely to be lonely in our patient population.
Previous studies regarding sex and loneliness have been mixed, with
some studies revealing females are more lonely [49–51] and others that
men are more lonely [52,53]. A recent large meta-analysis revealed no
significant sex differences [54]. Married individuals were found to be
the least lonely, consistent with previous studies [55–57]. Similarly,
those living with a partner reported significantly lower rates of loneli
ness and higher social support, while those living alone or living with
another relative or children reported similar rates of loneliness. Those
reporting annual incomes <$50,000 had the highest rates of loneliness
and social isolation, a finding that has also been shown in recent studies
of loneliness during the COVID-19 pandemic [58,59].
Levels of social support were similar to previous studies of patients
with cancer prior to the pandemic [60,61]. This study found high levels
of emotional support and lower levels of social isolation, which are
calibrated to the US general population. While the PROMIS scores were
developed in a general population and prior to the COVID-19 pandemic,
a study of changes in the PROMIS Global Health during the pandemic in
a general population only found modest and non-clinically meaningful
decreases in global mental and physical health [62]. It may be hy
pothesized that the levels of emotional support and lower levels of social
isolation may be moderated by patients' cancer diagnoses and treatment.
Patients with cancer may receive more emotional and social support
from caregivers and have less social isolation as they require frequent
interactions with the medical establishment. Similarly, a study of
Americans 50 years or older during the COVID-19 pandemic found
lower rates of social isolation in participants who had access to a
healthcare provider and access to medications [63].
Loneliness, however, was associated with lower rates of emotional
support and higher rates of social isolation, as found with a recent study
of patients with cancer during the COVID-19 pandemic [32]. Higher
rates of loneliness were also associated with less social support, which is
similar to a previous meta-analysis in oncology patients [64].
Loneliness, emotional support, social isolation, and social support
were not significantly associated with markers of geriatric impairments
used in this study, including comorbidities, G8 score, or cognition. This
is in contrast with previous studies in which loneliness was associated
with increased comorbidities and poorer functional status [32,65]. This
may be explained by the relatively low rates of loneliness in this cohort,

38
62
7.66 (4, 13)
2/100 (2%)
97
3
73
27
3
56.67
(42.10–62.00)
43.94
(33.90–64.50)
82.64 (0− 100)

BMI, body mass index; UCLA, University of California, Los Angeles; PROMIS,
Patient-Reported Outcomes Measurement Information System; MOS, Medical
Outcomes Study.

variables, the conclusion remained unchanged, with a positive correla
tion between loneliness and social isolation (r = +0.45, p < 0.05), and a
negative correlation between loneliness and social support (r = − 0.44, p
< 0.05), as well as between loneliness and emotional support (r =
− 0.40, p < 0.05).
3.1. Open Ended Questions
3.1.1. How has COVID-19 pandemic affected you?
On review of responses, three distinct themes were identified: the
COVID-19 pandemic did not affect participants, participants found ways
to adapt to the pandemic, and/or participants were affected by the
pandemic. Representative responses of these themes are presented in
Table 3. The majority of patients (N = 57) discussed how the pandemic
has affected them, with the most common ways including physical
isolation (N = 32) and change of routines (N = 29). One participant
described “It was awful. It was horrible. I have cancer and low blood counts
so I was very careful and in isolation for a whole year. I missed two years of
my granddaughter's life. I was in remission, but I got diagnosed with cancer
right after I got the COVID-19 vaccine, so it has been really hard.”
A large number of respondents did state that the pandemic had not
affected them (N = 41), most commonly citing that they continued to
have support from friends and/or family (N = 15). A subset of patients
described ways they adapted to the pandemic (N = 19), including using
technology to interact with other (N = 7), interacting outdoors (N = 5)
and in “pods” (N = 2), and participating in hobbies (N = 5).
Have you or do you plan to receive a vaccination against the COVID-19
pandemic when available? If yes, how do you perceive this has changed or
will change your feelings of loneliness and social isolation?
The overwhelming majority (95%) of patients had received (N = 88)
or planned to receive (N = 7) their COVID-19 vaccination. Of those,
26.3% (N = 25) felt that the vaccination would not change their feelings
of loneliness or social isolation. Twenty-seven patients (28.4%)
responded that the vaccination did change their perceptions by allowing
them to socialize, resume previous activities, and travel. One participant
responded, “It absolutely changed my feelings. A great weight was lifted.”
Based upon all the things we discussed today, is there anything else you
would like to add?
A theme that emerged from the final open-ended question was one of
gratitude, with fourteen participants answering that they felt grateful for
the support system in their life. One participant noted “The questions
make me feel grateful for what I have with my husband and other people in
1125
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Fig. 1. Association between loneliness and demographic variables in cohort of older adults on chemotherapy completing survey of loneliness and social isolation (N
= 100).

but underscores the need to consider screening for loneliness rather than
relying on the presence of other geriatric impairments as a marker for
loneliness.
The open-ended questions in our study added context to the quan
titative data. Several important themes were identified in regards to how
the pandemic affected patients. The majority of participants (N = 57)
felt affected by the pandemic, including increased physical isolation (N
= 32) and change of routines (N = 29). However, large numbers of
participants felt the pandemic did not affect them (N = 41) and dis
cussed ways they adapted (N = 19). Many participants also discussed
gratitude for their support system. The open-ended responses add
additional context to the findings of high levels of social and emotional
support and lower levels of loneliness and social isolation.

was conducted in older adults undergoing active treatment. This popu
lation was likely immunocompromised and vulnerable to the social
distancing guidelines and restrictions during the COVID- 19 pandemic.
Our study was also conducted over the telephone rather than by email,
and therefore may have captured additional older adults who have
lower proficiency with technology. The telephone nature of the survey
also allowed for adherence to the social distancing guidelines and did
not put participants at risk for COVID-19. The open-ended questions
provided additional context and enriched the participant's responses.
4.2. Limitations
There are several limitations in this study. The study was a crosssectional study and therefore we are unable to compare rates of loneli
ness, social isolation, and social support in this cohort during the COVID19 pandemic to prior to the pandemic or assess for any changes in these
domains. Furthermore, the cohort was comprised of largely White,
educated individuals with high vaccination rates and therefore may not

4.1. Strengths
There are several strengths to this study. Unlike many studies which
are conducted in patients with cancer on active surveillance, our study
1126
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Fig. 2. Association between social isolation and demographic variables in cohort of older adults on chemotherapy completing survey of loneliness and social
isolation (N = 100).

be generalizable to a larger population. The survey response rate was not
recorded, so the representativeness of those who agreed to participate is
not known. Furthermore, we did not survey similar individuals without
cancer and therefore cannot assess if characteristics from the cohort are
unique to patients with cancer or if there are other variables influencing
the analysis. Our sample was derived from a population of patients
seeking care at a tertiary care facility and thus represents individuals
who are either geographically proximate or who have the resources and
social support to travel to our institution; thus it is not representative of
all older adults with cancer in the United States.

associated with an increased likelihood of cancer [73]. It may also have
important implications for the treatment of cancer as it may upregulate
inflammatory gene expression [74] and has been associated with
impaired cellular immunity and decreased NK cell activity [75]. Simi
larly, socially isolated individuals are at higher risk for negative health
behaviors such as heavy drinking, smoking, decreased physical activity,
and poor nutrition [16,76–79]. The relationship between social isolation
and mental health is not as well understood, with some studies reporting
associations between social isolation and depression [80] while others
not [81]. It has also been associated with re-hospitalization [18] and
falls [82].
A cancer diagnosis and treatment are associated with high levels of
stress, so much so that patients may develop cancer-related post-trau
matic stress disorder [83]. Following a cancer diagnosis, individuals
experience disruptions in their social networks and require greater
amounts of social support, particularly older adults [84]. Patients with
cancer who have higher levels of social support report improved qualityof-life [85–90]. In breast cancer, lack of social support is an independent

4.3. Implications
The effect of loneliness on mortality has been found to be comparable
to other well-known risk factors such as obesity and cigarette smoking
[66,67]. Loneliness has been associated with increased risk of coronary
heart disease, hypertension, cognitive dysfunction, and poor sleep
quality [68–72]. Loneliness among middle-aged men has been
1127
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Fig. 3. Association between emotional support and demographic variables in cohort of older adults on chemotherapy completing survey of loneliness and social
isolation (N = 100).

risk factor for toxicity from chemotherapy [61] and potentially cancer
progression [91].
In this current study, a population of older adults undergoing active
treatment for cancer displayed low rates of loneliness and social isola
tion with higher levels of social support in the setting of the ongoing
COVID-19 pandemic. However, females, those who live alone, and in
dividuals with lower incomes were at higher risk of loneliness. Given the
important implications of loneliness on both physical and mental health,
our study indicates a separate screening for loneliness and social support
may be necessary, particularly in these higher risk populations. Limiting
screening to patients with significant comorbidities may fail to capture
some patients.

physical health. Even prior to the COVID-19 pandemic, the National
Academies of Sciences, Engineering, and Medicine Consensus Study
Report called on health care professionals to identify, prevent, and
mitigate the adverse health impacts of social isolation and loneliness
[92]. Numerous interventions have been evaluated to help reduce social
isolation and loneliness [93]. Interventions shown to be effective
include group activities, animal interventions, befriending in
terventions, and leisure/skill development (Table 4). Unfortunately,
many of these interventions involve in-person interactions that are not
feasible during the COVID-19 pandemic [94]. Videoconferencing in
terventions have been previously shown to reduce levels of loneliness,
although fewer studies have utilized this technology [95]. Beyond the
COVID-19 pandemic, remote interventions may also be helpful for older
adults who may have difficulties with mobility or transportation.
Furthermore, remote interventions may be more scalable and economic.

4.4. Future Directions
Although the number of participants with severe loneliness in our
study was low, almost one third of participants did report some form of
loneliness, which may have important implications on mental and
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Fig. 4. Association between social support and demographic variables in cohort of older adults on chemotherapy completing survey of loneliness and social isolation
(N = 100).

5. Conclusions

Table 3
Representative responses to the open-ended question: How has COVID-19
pandemic affected you?
No effect (N = 41)

Adapted (N = 19)

Affected (N = 57)

Continued to have support
system of family,
friends, etc. (15)
Previously accustomed to
being alone (5)

Found solutions (3)

Changed routines
(stopped volunteering,
traveling) (29)
Physical isolation (stayed
at home) (32)

Used technology for
interacting with others
(7)
Participated in indoor
hobbies (reading,
cooking) (5)
Interacted outdoors (5)
Interacted in “pods” (2)

Loneliness, social isolation and social support are overlapping do
mains which have important implications in the physical and mental
health of older adults with cancer. The ongoing social distancing rec
ommendations during the COVID-19 pandemic have potentially
impacted these areas. In a cohort of older adults with cancer undergoing
active treatment, there were relatively low rates of loneliness and social
isolation and high rates of social support. Further studies are needed to
investigate if a cancer diagnosis and treatment may mediate changes in
loneliness, social isolation, and social support in the context of the
pandemic and beyond.

Loneliness (1)
Made cancer diagnosis
more difficult (3)
Mental health
(depression, anxiety, fear)
(6)
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Table 4
Existing Interventions to reduce social isolation.
Types of
interventions

Description

Example

Evidence

Social
facilitation

Facilitating
interactions with
peers
Approaches
delivered by
trained therapists
Healthcare
professionals
supporting older
adults

Circle of
Friends [96]

Improvement of older
adults' well-being,
health, and cognition
Intervention reduced
loneliness

Psychological
therapies
Health and
social care
provision

Mindfulness
and stress
reduction [97]
CARELINK
program [98]

Animal
interventions

Feline and canine
companions

Animal-assisted
therapy [99]

Befriending
interventions

Formulating new
friendships

Call in Time
[100]

Leisure
development

Focus on leisure
or skill
development

Internet-athome
intervention
[101]

Those receiving
intervention were 12
times less likely to
report social isolation
compared to control
group
Effective in improving
loneliness as individual
animal-assisted
therapy
Participants gained
confidence and became
socially active again
Improvements in
emotional loneliness
and self-confidence
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