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Abstract

BACKGROUND: Loneliness and social isolation are significant public health problems that
are being exacerbated during the coronavirus disease 2019 pandemic. Little is known about
the associations between loneliness and symptom burden in oncology patients before and
during the pandemic. Study purposes include determining the prevalence of loneliness in a
sample of oncology patients; evaluating for differences in demographic, clinical, and symptom
characteristics between lonely and nonlonely patients; and determining which demographic,
clinical, and symptom characteristics were associated with membership in the lonely group.

METHODS: A convenience sample (n = 606) completed online surveys that evaluated the
severity of loneliness, social isolation, and common symptoms (ie, anxiety, depression, fatigue,
sleep disturbance, cognitive dysfunction, and pain) in oncology patients. Parametric and
nonparametric tests were used to evaluate for differences in scores between the lonely and
nonlonely groups. Logistic regression analysis was used to determine risk factors for membership
in the loneliness group.
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RESULTS: Of the 606 patients, 53.0% were categorized in the lonely group. The lonely group
reported higher levels of social isolation, as well as higher symptom severity scores for all of

the symptoms evaluated. In the multivariate model, being unmarried, having higher levels of
social isolation, as well as higher levels of anxiety and depressive symptoms were associated with
membership in the lonely group.

CONCLUSIONS: study findings suggest that a significant number of oncology patients are
experiencing loneliness, most likely as a result of mandate social distancing and isolation
procedures. The symptom burden of these patients is extremely high and warrants clinical
evaluation and interventions.

Keywords

anxiety; cancer; coronavirus disease 2019 (COVID-19); depression; loneliness; sleep disturbance;
social isolation

INTRODUCTION

Before the coronavirus disease 2019 (COVID-19) pandemic, loneliness and social isolation
were gaining recognition as major public health problems because of their independent
associations with increased morbidity and mortality.1=3 Although loneliness (ie, subjective
feeling of the absence of a social network or a companion) and social isolation (ie, objective
lack of interactions with others or the wider community)* are consider to be distinct
concepts, they are known to be interrelated with social isolation being a risk factor for
loneliness.>

The COVID-19 pandemic has brought to the forefront the problem of loneliness and

its association with negative health outcomes. Stay-at-home orders and other mitigation
procedures have led to reports of significant levels of loneliness in the general population.6-°
For example, in a study of adults in the United Kingdom, the prevalence of loneliness

was 27%. Across 2 longitudinal studies in the United States, findings regarding changes in
loneliness over time are inconsistent. In one study of 1545 adults,’ the severity of loneliness
did not change over 3 months. In contrast, in a study of ~1000 adults, the prevalence

of loneliness and severity of loneliness increased over 5 months. A total of 64% of the
participants who reported being under stay-at-home/shelter-in-place/lockdown orders were
categorized as lonely. In addition, loneliness was associated with higher levels of depressive
symptoms, as well as suicidal ideation. Reasons for these inconsistent findings are not
readily apparent.

Although the impact of loneliness on morbidity and mortality is not well studied in oncology
patients,* in a meta-analysis of risk factors for loneliness in oncology patients, 10 occurrence
rates for a moderate degree of loneliness ranged from 32% to 47%.11-13 In the studies that
used University of California Los Angeles (UCLA) Loneliness Scale,14 the weighted mean
loneliness score was 38.3, which is above the normative score of ~36.4 The risk factors for
higher loneliness scores included longer time since cancer diagnosis, being unmarried, and
lack of psychological or social support.

Cancer. Author manuscript; available in PMC 2022 September 24.
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As noted in 2 recent qualitative reports of psychological issues during COVID-19,1516
oncology patients are experiencing loneliness. In one study,'6 36.3% of the patients reported
being lonely and feeling isolated. In the other study,!® patients described a “deep sense

of loneliness” as a result of social distancing procedures. However, no studies have
evaluated for the occurrence of and risk factors for loneliness in oncology patients during
COVID-19 using quantitative measures. Therefore, our study purposes were to determine
the prevalence of loneliness in a convenience sample of oncology patients (n = 606);
evaluate for differences in demographic, clinical, and symptom characteristics between
lonely and nonlonely patients; and determine which demographic, clinical, and symptom
characteristics were associated with membership in the lonely group.

MATERIALS AND METHODS

Sample and Settings

Patients were recruited from a registry of individuals who participated in our previous
National Cancer Institute-funded studies (CA187160, CA212064, and CA151692) and from
Dr. Susan Love Foundation for Breast Cancer Research. Potential participants received an
email with a brief explanation of the study and a link that directed them to the study’s
enrollment page. This study was exempt from requiring written informed consent by the
Institutional Review Board at the University of California San Francisco. Patients were
included if they were =18 years of age; were able to read, write, and understand English; had
a diagnosis of cancer; and were able to complete the survey online.

Survey Administration

Instruments

Emails were sent to potential participants beginning May 27, 2020, and they were asked to
complete the survey within 2 weeks. One email reminder was sent 14 days after the initial
request. Patients were asked to answer all of the survey questions in relationship to their
experiences in the past 14 days. Survey completion times were ~60 minutes. The survey
was completed online using the Research Electronic Data Capture (REDCap) system.1’
Responses as of September 10, 2020, are presented in this article.

Demographic and clinical characteristics—Patients completed a demographic
questionnaire (eg, age, marital status, living arrangements), the Karnofsky Performance
Status (KPS) scale,18 and the Self-Administered Comorbidity Questionnaire (SCQ).19 In
addition, they responded to questions about their height and weight, cancer diagnosis,
previous and current cancer treatments, and presence of metastatic disease.

Loneliness measure—The 20-item UCLA Loneliness Scale was designed to measure
an individual’s subjective feelings of loneliness as well as feelings of social isolation.14
Each item is rated on a 1 (never) to 4 (often) Likert scale. A score of ~36.0 represents

a normative value for the general population.29 In addition, patients completed the 6-item
Social Isolation Scale (S1S).21

Cancer. Author manuscript; available in PMC 2022 September 24.
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Symptom measures—The severity of the most common symptoms associated with
cancer and its treatment was assessed using Center for Epidemiological Studies—Depression
scale (CES-D),22 Spielberger State-Trait Anxiety Inventories (STAI-S, STAI-T),2% General
Sleep Disturbance Scale (GSDS),24 Lee Fatigue Scale (LFS; assessed levels of morning and
evening fatigue and morning and evening energy),2° Attentional Function Index,26 and Brief
Pain Inventory.2’

Data Analysis

Data were downloaded from REDCap!’ into the SPSS Version 27 (IBM Corporation,
Armonk, New York). Using the UCLA Loneliness Scale score, patients were dichotomized
into the lonely (ie, =36) and nonlonely (ie, <36) groups. To determine occurrence rates,
symptoms were dichotomized based on clinically meaningful cutoff scores for the various
measures. Between group differences were evaluated using parametric and nonparametric
tests. Backward conditional logistic regression analysis, using Wald’s method, was used to
evaluate for predictors of loneliness group membership. A Pvalue of <.05 was considered
statistically significant.

RESULTS

Of the 981 patients who began the survey, 606 provided complete information (61.8%
completion rate). Characteristics of the total sample and the loneliness groups are presented
in Table 1.

Demographic and Clinical Characteristics

Of these 606 patients, 53.0% were categorized in the lonely group. Compared to the
nonlonely group, the lonely group was significantly younger, less likely to be married

or partnered, more likely to live alone, and reported a lower annual household income.

In addition, the lonely group had a significantly lower KPS score, a higher number of
comorbidities, and were more likely to self-report a diagnosis of depression and back pain
(all P<.05: Table 1).

Loneliness and Social Isolation Scores

The UCLA Loneliness Scale score for the total sample was above the clinically meaningful
cutoff score (ie, 38.9 [+12.0]). Compared to the nonlonely group, the lonely group had
significantly lower SIS scores (indicating a higher level of social isolation; Table 1).

Symptom Scores

Compared to the nonlonely group, the lonely group had significantly higher occurrence rates
for all of the symptoms that were evaluated. In addition, compared to the nonlonely group,
the lonely group had significantly higher severity scores for all of the symptoms that were
evaluated (ie, depressive symptoms, trait and state anxiety, sleep disturbance, morning and
evening fatigue, and pain and pain interference). In addition, they had significantly lower
scores (indicating a higher level of symptom severity) for morning and evening energy and
attentional function (Table 2).

Cancer. Author manuscript; available in PMC 2022 September 24.
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Factors Associated With Loneliness Group Membership

In the logistic regression analysis, demographic (ie, age, married/partnered, and living
alone or with someone) and clinical (ie, SCQ score, KPS score, and diagnosis of back
pain) characteristics, SIS score, and dichotomous symptom occurrence groups (ie, CES-D,
STAI-T, GSDS, morning and evening fatigue, morning and evening energy, AFl, and
presence of pain) that were significantly different between the 2 loneliness groups in the
bivariate analyses were included in the model. Although the humber of comorbidities and
the proportion of patients with a diagnosis of depression, as well as state anxiety scores
were significantly different between the 2 loneliness groups, they were not included in

the analysis because the total SCQ score and the depression and trait anxiety categorical
variables were used in the logistic regression. In addition, income was not included in the
regression analysis because of a large amount of missing data (ie, 117 patients did not report
their income).

In the final model, 4 variables remained significant (ie, marital status, SIS score, depression
group membership, and anxiety group membership; Table 3). Patients who were not married
were 2.94 times more likely to be in the lonely group. For each 1-point decrease in the SIS
score (higher level of social isolation), patients were 1.52 times more likely to be in the
lonely group. Patients who were categorized in the depressed and high trait anxiety groups
were 3.24 and 3.17 times more likely, respectively, to be in the lonely group.

DISCUSSION

This study is the first to evaluate for the occurrence of and risk factors associated with
loneliness in a relatively large sample of oncology patients during COVID-19. Consistent
with a previous report that used the UCLA Loneliness Scale and found occurrence rates for
loneliness of 48% and 62% in the general US population during the pandemic,® 53% of our
oncology patients were in the lonely group. This percentage is higher than the range of 32%
to 47% reported by oncology patients before the COVID-19 pandemic.11-13 Although the
mean UCLA Loneliness Scale score for our total sample (ie, 38.9 [+12.0]) was similar to
that reported in the meta-analysis of studies of loneliness in oncology patients (ie, 38.3),10
patients in our lonely group reported a mean score of 48.1 (£8.9). Although 58.9% of our
lonely group reported a moderate degree of loneliness (ie, scores of 36—49), 35.8% reported
moderately high (ie, scores of 50-64), and 5.3% reported high (ie, scores of 65—-79) degrees
of loneliness. These percentages are higher than those reported in the meta-analysis of
oncology patients (ie, 32%—47% for moderate, 6%-12% for moderately high, 0%—2% for
high).10 These findings suggest that like the general US population, a high percentage of
oncology patients are experiencing significant levels of loneliness during COVID-19 that
exceed previous benchmarks.

Several demographic characteristics that differed between our loneliness groups in the
bivariate, but not in the multivariate analysis, were associated with loneliness in previous
studies done before COVID-19. In the general population, loneliness has a U-shaped
distribution, with the highest levels of loneliness reported by younger and older adults.28
However, in a general population study during COVID-19,8 younger individuals were more
likely to report higher rates of loneliness than adults over 65 years of age. Consistent with

Cancer. Author manuscript; available in PMC 2022 September 24.
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our findings, in 1 pre-COVID study of oncology patients,1* compared to individuals =70
years of age, individuals between 50 and 59 years reported higher levels of loneliness. Older
adults may report lower levels of loneliness because they adapt their needs for social contact
to the opportunities that are available to them.2® Across several pre-COVID studies, 1229 as
well as during COVID,30 lower levels of household income were associated with higher
levels of loneliness. One potential explanation is that individuals with higher incomes have
more opportunities to engage in social activities and reciprocate in social relationships.29

Our findings are consistent with previous pre-COVID studies that did not find any
associations between loneliness and disease and treatment characteristics.10 However,
consistent with pre-COVID reports,2429 a higher comorbidity burden and poorer functional
status were associated with higher rates of loneliness. This relationship can be partially
explained by the fact that individuals with higher levels of comorbidity and limitations in
physical function are less able to engage in social and leisure activities.

Although previous pre-COVID and during-COVID studies found positive associations
between loneliness and the symptoms of depression,6:9.:31-34 anxiety,34 fatigue,31:32 sleep
disturbance,® pain,31:32 and cognitive dysfunction,#3° our study is the first to evaluate all

of these symptoms in the same sample of patients. In our total sample, occurrence rates for
all of these symptoms were relatively high ranging from 41.3% for depressive symptoms to
69.3% for decrements in morning energy. However, for every symptom evaluated, compared
to the nonlonely group, a significantly higher percentage of patients in the lonely group
reported the symptoms. In addition, except for evening fatigue, all of the symptom severity
scores in our total sample were above the clinically meaningful cutoff scores. Again,
compared to the nonlonely group, patients in the lonely group had statistically significantly
worse scores for every symptom. In addition, all of the differences in symptom severity
scores represent clinically meaningful differences (ie, Cohen’s d= 0.23 for worst pain to
1.12 for trait anxiety).36 As noted on our previous publication on associations between stress
and symptoms with an earlier subset of patients (n = 187),37 all of symptom occurrence rates
and severity scores exceed published benchmarks in oncology patients before COVID-19.

In the multivariate analysis, being unmarried, higher levels of social isolation, as well

as membership in the high depression and anxiety groups, were significant predictors of
membership in the lonely group. In a study of the general population during the COVID-19
pandemic,8 being separated or divorced was associated with a 2.29 increased risk of being
in the lonely group that is comparable to the 2.94 found in our study. In addition, being
unmarried/or partnered was an identified risk factor for loneliness in oncology patients
before COVID-19.10

Our finding, that for each 1-point decrease in SIS score (ie, higher level of social isolation),
patients were 1.52 times more likely to be in the lonely group, is consistent with previous
research that identified loneliness and social isolation as distinct but related concepts.3:38:39
Although an individual can have a large social network (objective measure), they can report
being lonely (subjective feeling) because they evaluate the quality of these relationships as
poor or even threatening. It should be noted that the SIS scores for our lonely group were
well above the clinically meaningful cutoff range (ie, <10-15) for being at risk for social

Cancer. Author manuscript; available in PMC 2022 September 24.
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isolation. In fact, only 9.1% of the patients in our lonely group had SIS scores of <15. Future
research needs to evaluate the impact of using various types of social media (eg, Facebook,
Facetime) on ratings of loneliness and social isolation during and following the COVID-19
pandemic.

Although positive associations between loneliness and depression are well
documented,46:9:31-34 fewer studies have evaluated for associations with anxiety.6:34 In

1 population-based study during the COVID-19 pandemic,® meeting clinical criteria for
depression, was associated with a 1.74 increase in the odds of being in the lonely group.

In our study, meeting the clinical criteria for depressive symptoms was associated with a
3.24 increase in the odds of being in the lonely group. This difference may be related to the
fact that in the general population study,® only 50.8% of the participants in the lonely group
met the criterion for depression, whereas in the current study 64.1% of the patients met this
criterion. Although no associations were found in the UK study,® in an Israeli study of the
general population during COVID-19, being lonely was associated with a 1.61 increase in
the odds of being in the high anxiety group. This odds ratio is lower than the 3.17 identified
in the current study. It should be noted that 81.9% of our oncology patients were classified
as having high levels of trait anxiety.

Several limitations warrant consideration, particularly in terms of the generalizability of the
study’s findings. Although in some studies women reported higher levels of loneliness,29:30
given that 91.8% of our sample was female, no conclusions can be drawn about sex
differences in loneliness in oncology patients. Given that the sample was primarily females
with breast cancer, our findings may not generalize to males and patients with other

cancer diagnoses. Although lower income levels were associated with loneliness in our
sample, overall the patients were White, well-educated, and reported an annual income of
>$60,000. Given the racial/ethnic disparities associated with the COVID-19 pandemic,*0-42
future studies need to evaluate the relationships between loneliness and additional social
determinants of health (eg, availability of technology and level of interpersonal and
community violence) among both socioeconomically advantaged and socioeconomically
disadvantaged individuals. Given the lack of information on the total number of patients
who received the survey, as well as on the characteristics of the patients who chose

not to complete the survey, our findings may not generalize to all patients with cancer.
Given the study’s cross-sectional design, no definitive conclusions can be made about the
causal relationships between loneliness, social isolation, and symptoms in oncology patients.
Longitudinal studies are needed to determine causal relationships as well as interaction
effects among loneliness, social isolation, and common symptoms in oncology patients.

In addition, studies are needed that evaluate how oncology patients cope with loneliness
and how an individual’s digital literacy and use of social media influences their levels of
loneliness.

In conclusion, several systematic reviews have described the neurobiology of loneliness
and its association with negative physical and mental health consequences.3:3843 Across
these reviews, the authors note that loneliness is a risk factor for increases in morbidity
and mortality independent of social isolation. The current working hypotheses for the
detrimental effects of chronic loneliness include increased activation of the hypothalamic-

Cancer. Author manuscript; available in PMC 2022 September 24.
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pituitary-adrenal axis38 and impairments in immune function.*3 How the increased stress
associated with COVID-19 and the negative biologic effects of loneliness will impact the
course of oncology patients’ disease trajectory remains to be determined.

At the present time, it is not entirely clear how long the social distancing procedures initiated
during COVID-19 will last. In addition, the long-term impact of the various mitigation
procedures on health and well-being remain to be determined. Oncology clinicians need

to assess patients, not only for common symptoms, but for their subjective appraisal of
loneliness. As noted in a recent commentary,* clinicians can suggest a number of strategies
to prevent or alleviate the detrimental effects of loneliness. Patients should be encouraged
to maintain contacts with family and friends using appropriate social distancing procedures
and personal protective equipment and/or using the telephone and various social media
platforms. Online video chats may be more beneficial because individuals can respond to
visual cues and facial expressions. Clinicians can suggest that patients develop a regular
schedule for these social interactions. Second, clinicians can encourage patients to structure
their daily routines; engage in outdoor activities when possible, participate in regular
physical and mental exercise programs (eg, walking, mindfulness-based practices, music
programs), maintain a healthy diet; and obtain a sufficient amount of sleep. Clinicians

need to determine when patients may warrant referrals to mental health professionals for
psychiatric evaluation and/or counseling. These assessments and suggestions may mitigate
some of the negative effects of loneliness on oncology patients’ physical and mental health.

FUNDING SUPPORT

Christine Miaskowski is an American Cancer Society Clinical Research Professor. Erin Van Blarigan is funded by
CA197077. Stacey Kenfield is funded by the Helen Diller Family Chair in Population Science for Urologic Cancer.

REFERENCES

1. Holt-Lunstad J, Smith TB, Baker M, Harris T, Stephenson D. Loneliness and social isolation as
risk factors for mortality: a meta-analytic review. Perspect Psychol Sci. 2015;10:227-237. [PubMed:
25910392]

2. Christiansen J, Lund R, Qualter P, Andersen CM, Pedersen SS, Lasgaard M. Loneliness, social
isolation, and chronic disease outcomes. Ann Behav Med. 2021;55:203-215. [PubMed: 32865550]

3. Cacioppo S, Capitanio JP, Cacioppo JT. Toward a neurology of loneliness. Psychol Bull.
2014;140:1464-1504. [PubMed: 25222636]

4. Leigh-Hunt N, Bagguley D, Bash K, et al. An overview of systematic reviews on the public
health consequences of social isolation and loneliness. Public Health. 2017;152:157-171. [PubMed:
28915435]

5. Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and empirical review of consequences
and mechanisms. Ann Behav Med. 2010;40:218-227. [PubMed: 20652462]

6. Groarke JM, Berry E, Graham-Wisener L, McKenna-Plumley PE, McGlinchey E, Armour C.
Loneliness in the UK during the COVID-19 pandemic: cross-sectional results from the COVID-19
Psychological Wellbeing Study. PL0oS One. 2020;15:60239698. [PubMed: 32970764]

7. Luchetti M, Lee JH, Aschwanden D, et al. The trajectory of loneliness in response to COVID-19.
Am Psychol. 2020;75:897-908. [PubMed: 32567879]

8. Killgore WDS, Cloonan SA, Taylor EC, Lucas DA, Dailey NS. Loneliness during the first half-year
of COVID-19 lockdowns. Psychiatry Res. 2020;294:113551. [PubMed: 33171416]

9. Killgore WDS, Cloonan SA, Taylor EC, Miller MA, Dailey NS. Three months of loneliness during
the COVID-19 lockdown. Psychiatry Res. 2020;293:113392. [PubMed: 32835927]

Cancer. Author manuscript; available in PMC 2022 September 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miaskowski et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Page 9

Deckx L, van den Akker M, Buntinx F. Risk factors for loneliness in patients with cancer: a
systematic literature review and meta-analysis. Eur J Oncol Nurs. 2014;18:466-477. [PubMed:
24993076]

Perry GR. Loneliness and coping among tertiary-level adult cancer patients in the home. Cancer
Nurs. 1990;13:293-302. [PubMed: 2245416]

Sevil U, Ertem G, Kavlak O, Coban A. The loneliness level of patients with gynecological cancer.
Int J Gynecol Cancer. 2006;16 (1 suppl):472-477. [PubMed: 16515647]

Yildirim Y, Kocabiyik S. The relationship between social support and loneliness in Turkish patients
with cancer. J Clin Nurs. 2010;19:832-839. [PubMed: 20500326]

Russell DW. UCLA Loneliness Scale (Version 3): reliability, validity, and factor structure. J Pers
Assess. 1996;66:20-40. [PubMed: 8576833]

Garutti M, Cortiula F, Puglisi F. Seven shades of black thoughts: COVID-19 and its psychological
consequences on cancer patients. Front Oncol. 2020;10:1357. [PubMed: 32766162]

Schellekens MPJ, van der Lee ML. Loneliness and belonging: Exploring experiences with

the COVID-19 pandemic in psycho-oncology. Psychooncology. 2020;29:1399-1401. [PubMed:
32628307]

Harris PA, Taylor R, Minor BL, et al. The REDCap consortium: Building an international
community of software platform partners. J Biomed Inform. 2019;95:103208. [PubMed:
31078660]

Karnofsky D Performance Scale. Plenum Press; 1977.

Sangha O, Stucki G, Liang MH, Fossel AH, Katz JN. The Self-Administered Comorbidity
Questionnaire: a new method to assess comorbidity for clinical and health services research.
Acrthritis Rheum. 2003;49:156-163. [PubMed: 12687505]

Knight RG, Chisholm BJ, Marsh NV, Godfrey HP. Some normative, reliability, and factor
analytic data for the revised UCLA Loneliness Scale. J Clin Psychol. 1988;44:203-206. [PubMed:
3360935]

Nicholson NR, Feinn R, Casey EA, Dixon J. Psychometric evaluation of the social isolation scale
in older adults. Gerontologist. 2020;60:e491-e501. [PubMed: 31201744]

Radloff LS. The CES-D Scale: a self-report depression scale for research in the general population.
Appl Psychol Meas. 1977;1:385-401.

Spielberger CG, Gorsuch RL, Suchene R, Vagg PR, Jacobs GA. Manual for the State-Anxiety
(Form Y): Self Evaluation Questionnaire. Consulting Psychologists Press; 1983.

Lee KA. Self-reported sleep disturbances in employed women. Sleep. 1992;15:493-498. [PubMed:
1475563]

Lee KA, Hicks G, Nino-Murcia G. Validity and reliability of a scale to assess fatigue. Psychiatry
Res. 1991;36:291-298. [PubMed: 2062970]

Cimprich B, Visovatti M, Ronis DL. The Attentional Function Index—a self-report cognitive
measure. Psychooncology. 2011;20:194-202. [PubMed: 20213858]

Daut RL, Cleeland CS, Flanery RC. Development of the Wisconsin Brief Pain Questionnaire to
assess pain in cancer and other diseases. Pain. 1983;17:197-210. [PubMed: 6646795]

Dykstra PA. Older adult loneliness: myths and realities. Eur J Ageing. 2009;6:91-100. [PubMed:
19517025]

Pinquart M, Sorensen S. Influences of loneliness in older adults: a meta-analysis. Basic Appl Soc
Psych. 2001;23:245-266.

Bu F, Steptoe A, Fancourt D. Who is lonely in lockdown? Cross-cohort analyses of predictors of
loneliness before and during the COVID-19 pandemic. Public Health. 2020;186:31-34. [PubMed:
32768621]

Jaremka LM, Andridge RR, Fagundes CP, et al. Pain, depression, and fatigue: loneliness as a
longitudinal risk factor. Health Psychol. 2014;33:948-957. [PubMed: 23957903]

Jaremka LM, Fagundes CP, Glaser R, Bennett JM, Malarkey WB, Kiecolt-Glaser JK. Loneliness
predicts pain, depression, and fatigue: understanding the role of immune dysregulation.
Psychoneuroendocrinology. 2013;38:1310-1317. [PubMed: 23273678]

Cancer. Author manuscript; available in PMC 2022 September 24.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Miaskowski et al.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Page 10

Killgore WDS, Cloonan SA, Taylor EC, Dailey NS. Loneliness: A signature mental health concern
in the era of COVID-19. Psychiatry Res. 2020;290:113117. [PubMed: 32480121]

Palgi Y, Shrira A, Ring L, et al. The loneliness pandemic: Loneliness and other concomitants

of depression, anxiety and their comorbidity during the COVID-19 outbreak. J Affect Disord.
2020;275:109-111. [PubMed: 32658811]

Jaremka LM, Peng J, Bornstein R, et al. Cognitive problems among breast cancer survivors:
loneliness enhances risk. Psychooncology. 2014;23:1356-1364. [PubMed: 24729533]

Osoba D Interpreting the meaningfulness of changes in health-related quality of life scores: lessons
from studies in adults. Int J Cancer Suppl. 1999;12:132-137. [PubMed: 10679884]

Miaskowski C, Paul SM, Snowberg K, et al. Stress and symptom burden in oncology

patients during the COVID-19 pandemic. J Pain Symptom Manage. 2020;60:e25—e34. [PubMed:
32889039]

Cacioppo JT, Cacioppo S, Capitanio JP, Cole SW. The neuroendocrinology of social isolation.
Annu Rev Psychol. 2015;66:733-767. [PubMed: 25148851]

Kobayashi LC, Steptoe A. Social isolation, loneliness, and health behaviors at older ages:
Longitudinal cohort study. Ann Behav Med. 2018;52:582-593. [PubMed: 29860361]

Boserup B, McKenney M, Elkbuli A. Disproportionate impact of COVID-19 pandemic on racial
and ethnic minorities. Am Surg. 2020;86:3134820973356.

Snowden LR, Graaf G. COVID-19, social determinants past, present, and future, and African
Americans’ health. J Racial Ethn Health Disparities. 2021;8:12-20. [PubMed: 33230737]

Zelner J, Trangucci R, Naraharisetti R, et al. Racial disparities in COVID-19 mortality are driven
by unequal infection risks. Clin Infect Dis. 2020.

Bzdok D, Dunbar RIM. The neurobiology of social distance. Trends Cogn Sci. 2020;24:717-733.
[PubMed: 32561254]

Hwang TJ, Rabheru K, Peisah C, Reichman W, Ikeda M. Loneliness and social isolation during the
COVID-19 pandemic. Int Psychogeriatr. 2020;32:1217-1220. [PubMed: 32450943]

Cancer. Author manuscript; available in PMC 2022 September 24.



Page 11

Miaskowski et al.

(68) z'er (te) 6°0T (o) 91t 10042s apenpeib awos

(S0 vee (18) v'8e (9s1) 8'5¢ ajenpeub abs)00

(z9) €91 (68) L€T (t6) 0'ST aba]|02 awos

(omte (b ar wree 100y2s ybiH

(o0 Mvo Mmzo [00y2s apelD
6TL =d ‘N uoIEINP3 JO [9A3] 158UBIH

(8e) 8'TT (L) o€t (snver aIUM-UON

(e82) 2’88 (8v2) 028 (tes) 928 aNYM
¢TL =d ‘34 Ao1uyis/aoey
100" >4 ‘34 (66T) 029 (672) 8'9L (81%) 069 (s3K 95) pasauped/patiiein
€00 =d ‘34 (16) '8¢ (es) et (ev1) L€T (s9A 9%) auofe saAI

(e)6'0 (@°L0 (980 Jayio

Meo (@00 Mzo Auioey Buini palsissy

(21€) 8'86 (z82) £°66 (665) 0°66 Juswipede Jo awoy ajeALld
119 =d '66'0=¢X sluawabuesse BuIAr]
95k =d 34 (562) 8'26 (952) 8'06 (165) 8'16 (s34 %) ajewad

('oN) % ('oN) % ('oN) %

GSS =d '65°0- =7 (Lo)so (90 0 (20)v0 SJUBLUILSI} J8OUED JUBLIND JO 'ON
Tev =d ‘18°0- =7 (T10¢ (T1)62 (T1)6°C SjuaLUFER} J8OURD SNOIARId JO "ON
ey =d ‘1L0=1 @Dve (966 (1) 96 A 'sisoufelp 1aoued 3ouls BW1L
100 >d ‘T0V- =7 (CERa4 (ce)ze (se)ge 31095 a1reuUONSAINY ANPIGIOWOD PaIBISIUILUPE-43S
100 =d '62°€- =/ (CRIRNA (ST 9T 16T S3I}IPIGIOWO9 JO 'ON
100" =d '9€'€ =7 (9'01) 506 (58) 1°¢6 (2'6) L'16 21098 SNJE)S 30UBLLIOHAd Afsjoure
250" =d 'S6'T- =7 (ro)zee (€9) ez (65) 892 (zL/Bx) xapuy ssew Apog
619" =d ‘05°0- =7 (T1ze (60) T2 (tom 12 J18snoA Buipnjoul pjoyasnoy JnoA ut ajdoad 4o ‘oN
100 =d '82°€ =4 (0T1) ¥'19 (2on) ev9 (601) 229 A ‘aby
SJls1iv)de.leyd |ealul|d pue o_cam\_moEwD
solsiels (‘ON) % (oN) % ('ON) % a1s1BIoR YD

([tee = ul %0'€s) Apuo

(s8¢ = u] %0°Ly) ARUOJUON (909 = u)8|dwres [eloL

Author Manuscript

sdnolo) ssauIjau0T 8yl Usamiag sonstaloeieyD [ealul)d pue olydesBowaq ul ssousiayiq

‘T31avl

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2022 September 24.



Page 12

Miaskowski et al.

€€6' =4 ‘34 (ZT1) 9 (sot1) 8'9€ (zzz) 99¢ (s3A 95) JusLIeaN) JBouRD BuIABdal AjualIND
058 = ‘34 (18) 8'S2 (69) 672 (0sT) ¥'S2 (s3A 95) asessip oneIsEIdW JO 80UBS3Id
(91) 0's (92) z'6 (ev) oL 1810 Jo adniniA
(trse (tree (cd) L€ alelsold
9ot (b a) (B st [ea1bojo2suko
(0)00 (1) vo (Mmzo ewiouejaw Jueubife
Meo (000 Mzeo Bun
(z1) 8¢ (om) 'S (82) L'y [RUNSBIUI0NSED)
(cL2) g's8 (vz2) 6L (96v) 8°28 130URD JS8R3IG
292 =d '69'L = ;X sisouBeip 1aoue)
99T =4 ‘34 (en ey @ze (6T) €€ snLyMe plojewnayy
980" =4 ‘34 (917) 8'9¢ (08) 982 (961) 62 ured soeg
299 =d ‘34 (001) 9'1€ (56) o€ (g6T) 9°CE SIYME aAleIaUaBap ‘SIILHE08ISO
100" >4 ‘34 (0zT) T'8E (9e) o€t (951) ¥'92 uoissaida@
150" =d ‘34 e L (mee (se) 6'g 95e851P P00 J0 BILIBUY
6. =d ‘34 (961 vt (o1 21 SSEISIP JAA
L10"=d ‘34 (€071 (6)ze (enoz aseasip Aaupix
GeT =d ‘T4 (1) T'S ) sz (g2 6 95easIP YorWo)s 10 Jad|N
G1Z' =4 ‘34 (t2) 99 (e ev (ee) g's seleqelq
000'T =4 ‘34 (67) 0'9 (“n) o9 (98) 0'9 asessip bun
€2, =d 34 (v6) L'62 (88) 0'1E (es1) €08 ainssaid pooq ybIH
¥8S =4 ‘34 (62) 2’6 (0g) 0T (69) 6'6 aseasIp 1eaH
(s8A 95) SuonIpUOD 1UOIYD
(ce1) 86 (svT) L'v9 (L22) 995 000°00T$<
(89) 612 (Lv) 0T (soT) §°12 000'00T$ 0} 000°'09%
(€9) 8'€2 (92) 91T (68) z'8T 000'65$ 01 00002
(en sy ()4 (81) L€ 000'02$>
T00 >4 ‘N 3WIoJUl pjoyasnoy jenuuy/
vl =4 ‘34 (9eT) 9'cy (ot TTY (zs2) 6Ty (sah 96) pakojdwa Apusind
(¥1) 'SP (621) €'SV (eLd) TSy 301Bop paguBApY
SoIsielS (oN) % (oN) % (oN) % 2Is1lee YD

(Itze = uf %0°€s) Apuo

(s8¢ = u] %0°.v) Apuo|uoN

(909 = u) a|dwes [eloL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2022 September 24.



Page 13

158} N ASUNUYAN-UUBIA ‘N ‘UOIBIASD pJIepuels ‘gs ‘10exa S, Jaysld ‘I :SUoieIsIqqy

Miaskowski et al.

100" >d ‘07’87 =7 (6'¢) 502 (L2) g5 (ev)8ee (uomye|os! [e190s 104 >iSH & GT—QT ‘UONE|OSI [BII0S S| 65) 8[eIS UOIe|OS] [B190S
100 >d ‘2L'Se- =/ (6'8) T8 (0+) 98¢ (0zr) 688 (9€=) sleas ssauljpuoT V10N
(as) ueaiy (as) ueay (as) uesy

$8109S UOIIR[OSI [B190S pUR SSaUI|aU0T]

(@00 mvo (Mzo s)nsal Aw 1odas 01 J0u Jayaid pue SsA

(@90 (1) 0 (e)so aANISod Pa)se] pue SsA

(s1) 9ee (99) zee (tv1) v'ee anijebau pe1sal pue ssA

(tr2) 8L (LT2) 9L (8sv) 0'9L ON
YIL =d ‘98T =X 6T-QINOD 10} patsaL
SoIsielS (oN) % (oN) % (oN) % 2Is1lee YD

(Itze = u] %0°€s) ApuoT  (la8e = u] %0°Ly) ABUOJUON (909 = ) 9|dwres [e10L

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Cancer. Author manuscript; available in PMC 2022 September 24.



Page 14

Miaskowski et al.

"sasayjuaIed Ul ase $8109s 440Ind [nybuluesw Ajjedt o,

"UOITRIASP pJBpUElS ‘dS :UOHEIASIIGY

T00' >d '80'9- =7 (e ov (02 9e (e ve 31095 39UB.I94I3)UI Ured LBIIA
€20 =d '8¢'C- =7 @2 L9 (T2de9 (z2ds9 81005 Aususiut ured 1S10/\
(uonouny anmuboa ybiy = §°/< ‘uonouny aARjubod syesspow = G'/—G
100 >d 'T6'TT =/ (81)6'G (CRIR-Y] (6'1) L9 ‘uonauny 9AINUBOI MOJ = §>) Xapu| UoNUNS [euonuUaNY
100" =d 'L¥'E€ =7 (81) 97 (zdee (0262 (5'¢s) AB1aua Buiusng
100 >d ‘92’8 =/ (A Rn4 o Ls (s2)8v (¢'95) Abiaua Buiuio
0€0" >d '6€'9- =7 (02) 8'g (T2 Ly (T2 es (9'g=) anbiyey Buruang
100" >d ‘90°6- =7 Sdev (za) oz (s s¢e (¢°€=) anbiyey Butuio
100 >d ‘056 =7 (967) 8L (061) 82 (202) L'0S (0°ev=) a1e0S doUERIMISIA d33|S [BIBURD
100" >d ‘8T'E€T- =/ (zem) Loy (56) v'82 (zen) 6ve (z'2e=) fvixue ayels
100 >d ‘9T’ LT- =7 (ot ey (02) 962 (eTT) €£9¢ (8'T€R) Avixue ye
100 >d ‘87'9T- =/ (Tor) z0oT (89) 28 (7o1) 8'¥T (97=) uorssaidag-saipmis [ed1fojorwapidy 1o} 18)uaD
(as) ueay (as) ueay (as) ueay
$8102s AlIanes wordwAs
920" =4 ‘34 (0z2) 8'89 (991) 2°65 (98¢) 59 ured
100" >4 ‘34 (292) 6'18 (621) ¥'S¥ (16€) L%9 uonouny aANUBOI Ul sjuswaIdag
100" =d ‘34 (eeg) 0L (€L1) 209 (90r) T'29 ABiaus Butuane ut sjusuis10eq
100" >4 ‘34 (t92) 128 (951) 6'7S (L1%) €69 ABiaua Bujuiow ul suswiRIeQ
100" >4 ‘34 (¥6T) 9°09 (zot) 6°5¢ (962) 0'6¥ anbiyey Buiuang
100" >4 ‘34 (c12) 599 (66) L'vE (T18) 6'18 anBiyey Buiuioy
100" >4 ‘34 (ove) z'sL (eeT) Loy (eL8) 819 aoueqInisip das|s
100" >4 ‘34 (L12) 089 (s2) g9z (¢62) g8 Kyaixue syers
100" >4 ‘34 (z92) 6'18 (e6) 9°cE (s5€) L85 Kyaixue yel
100" >4 ‘34 (502) T'v9 (sv) g'sT (0s2) e'T swoldwAs anissaidaq
S8Rl 92U3144N220 WoldwAs
Solsiels (oN) % (‘ON) % (ON) % GPIBlePe YD

([tee = ul %0'€s) Apuo

(s8¢ = u] %0°2y) ARUOJUON (909 = u)9|dures [eloL

Author Manuscript

sdnoJo ssauljauoT ayl Usamiag $8109S A11IBASS pue 32Ua1IN290 WoldwAS ul sadualapig

‘¢31avl

Author Manuscript

Author Manuscript

Author Manuscript

Cancer. Author manuscript; available in PMC 2022 September 24.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Miaskowski et al.

Logistic Regression Analysis Predicting Loneliness Group Membership (n = 563)

TABLE 3.

Predictor OddsRatio  95% CI P

Not married/partnered 2.94 1.69-5.00 <.001
Social Isolation Scale score 0.66 0.60-0.72 <.001
Depression group 3.24 1.85-5.67 <.001
Trait anxiety group 3.17 1.86-5.39 <.001

Abbreviations: Cl, confidence interval; df; degrees of freedom.

Overall model fit: df= 4, x2 = 341.72, P< .001.
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