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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.

Corresponding Author: Christine Miaskowski, RN, PhD, University of California, 2 Koret Way-N631Y, San Francisco, CA 
94143-0610 (chris.miaskowski@ucsf.edu).
AUTHOR CONTRIBUTIONS
Steven M. Paul: statistical analyses. Bruce A. Cooper: statistical analyses. All coauthors participated in the planning of the study, the 
revisions to this article, the interpretation of the results, and approved the final article.

CONFLICT OF INTEREST DISCLOSURES
Maura Abbott reports consulting fees from Clinical Care Options. Stacey Kenfield reports payments from Fellow Health Inc. Katy 
Tsai reports grants or contracts from Array, Pfizer, Oncosec, and Replimune and payments from Regeneron. The other authors made 
no disclosures.

HHS Public Access
Author manuscript
Cancer. Author manuscript; available in PMC 2022 September 24.

Published in final edited form as:
Cancer. 2021 September 01; 127(17): 3246–3253. doi:10.1002/cncr.33603.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



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)4 are consider to be distinct 

concepts, they are known to be interrelated with social isolation being a risk factor for 

loneliness.5

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.6–9 

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,7 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,4 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.
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As noted in 2 recent qualitative reports of psychological issues during COVID-19,15,16 

oncology patients are experiencing loneliness. In one study,16 36.3% of the patients reported 

being lonely and feeling isolated. In the other study,15 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

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.17 

Responses as of September 10, 2020, are presented in this article.

Instruments

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.20 In addition, patients completed the 6-item 

Social Isolation Scale (SIS).21
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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),23 General 

Sleep Disturbance Scale (GSDS),24 Lee Fatigue Scale (LFS; assessed levels of morning and 

evening fatigue and morning and evening energy),25 Attentional Function Index,26 and Brief 

Pain Inventory.27

Data Analysis

Data were downloaded from REDCap17 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 P value 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).
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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, AFI, and 

presence of pain) that were significantly different between the 2 loneliness groups in the 

bivariate analyses were included in the model. Although the number 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,8 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-19,6 younger individuals were more 

likely to report higher rates of loneliness than adults over 65 years of age. Consistent with 
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our findings, in 1 pre-COVID study of oncology patients,11 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.29 Across several pre-COVID studies,12,29 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,2,4,29 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,4,6,9,31–34 anxiety,34 fatigue,31,32 sleep 

disturbance,6 pain,31,32 and cognitive dysfunction,4,35 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,6 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.3 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 
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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,4,6,9,31–34 fewer studies have evaluated for associations with anxiety.6,34 In 

1 population-based study during the COVID-19 pandemic,6 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,6 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,6 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,40–42 

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.3,38,43 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-
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pituitary-adrenal axis38 and impairments in immune function.43 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,44 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.
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TABLE 3.

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

Predictor Odds Ratio 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: CI, confidence interval; df, degrees of freedom.

Overall model fit: df = 4, χ2 = 341.72, P < .001.
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