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Risk Factors for a Higher Symptom Burden in Patients With Cancer During
the COVID-19 Pandemic

Ji Hun Kwak
ABSTRACT
Objectives: Evaluate for subgroups of patients with distinct symptom profiles and for differences
in demographic and clinical characteristics and stress and resilience among these subgroups.
Sample and setting: Patients were >18 years of age; had a diagnosis of cancer; and completed
a survey online. Data were collected between May 2020 and February 2021.
Methods and variables: Patients (n = 1145) completed measures for depression, state anxiety,
cognitive function, morning fatigue, evening fatigue, morning energy, evening energy, sleep
disturbance and worst pain and measures of stress and resilience. Latent class profile analysis
was used to identify subgroups of patients with distinct symptom profiles. Differences among the
subgroups in study measures were evaluated using parametric and non-parametric tests.
Results: Four distinct profiles were identified (i.e., None (28.5%), Low 37.7%), High (25.9%), Very
High (7.9%)). Patients in the High and Very High classes reported clinically meaningful levels of
all nine symptoms. Differences among the four profiles for stress and resilience exhibited a dose
response effect (i.e., as symptom burden increased ratings of stress, loneliness, and social
isolation increased and ratings of resilience decreased.
Implications for Nursing: Findings can serve as “benchmark data” of the symptom burden of

patients with cancer following the pandemic.

Key words: anxiety; cancer; COVID-19; depression; fatigue; loneliness; oncology; pain; sleep

disturbance; social isolation
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INTRODUCTION

As a result of the COVID 19 pandemic that began in March of 2020, cancer care
underwent a dramatic transformation (Ashbury, 2021). With the imposed isolation and mitigation
procedures and limited access to inpatient and outpatient services, many patients with cancer
received care using telehealth approaches (Ashbury, 2021; Singh et al., 2021). On an individual
level, patients experienced significant stress associated with fears of contracting COVID-19;
disruptions in cancer treatments and follow-up; financial concerns associated with job losses and
decreases in income; as well as social isolation and loneliness (Ashbury, 2021).

Equally important, the COVID-19 pandemic created changes in individuals’ health care
behaviors to accommodate the fears associated with contracting COVID-19 and the enforced
social distancing (Moraliyage et al., 2021). For example, in a population-based study in the United
Kingdom (Quinn-Scoggins et al., 2021), of the 40.1% of participants who experienced a symptom
suggestive of cancer, 44.8% did not contact their primary care provider. The major reasons for
not seeking care included: fear of going to the hospital; worries about wasting clinicians’ time; and
concerns about putting strain on healthcare services. For patients with cancer and survivors,
inconsistent guidelines from public health officials and professional organizations on cancer care
created an atmosphere of uncertainty regarding treatment decisions (Mauri et al., 2020; Saini et
al., 2020). In addition, delays in cancer screening, suspension of clinical trials, and
postponements in ongoing or planned therapy added to patients’ stress (Mauri et al., 2020;
Moraliyage et al., 2021; Saini et al., 2020; Venkatesulu et al., 2021). Furthermore, patients with
cancer experienced significant reductions in access to social services and supportive care, that
worsened feelings of stress and loneliness (Aapro et al., 2021; Gallagher et al., 2021).

Prior to the COVID-19 pandemic, patients with cancer reported an average of nine
unrelieved symptoms (Mazor et al., 2019). The most common symptoms included fatigue, sleep
disturbance, depression, anxiety, and pain. Of note, a higher symptom burden was associated
with higher levels of perceived stress. In our previous study that evaluated symptom burden
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during the COVID-19 pandemic (Miaskowski et al., 2020), patients with cancer in the stressed
group reported clinically meaningful levels of depression, anxiety, fatigue, and sleep disturbance,
and significant decrements in energy and cognitive function. However, a large amount of inter-
individual variability existed in the scores for all of the symptoms. More recently, in a qualitative
study of patients who had access to online cancer forums (Colomer-Lahiguera et al., 2021), an
analysis of 230 posts identified the most common emotions associated with the COVID-19
pandemic to be: fear/panic, feeling lost, being stressed/anxious, being sad/depressed, feeling
ignored/discarded, being upset, or feeling alone. However, in a longitudinal study of older patients
with breast cancer and noncancer controls (Rentscher et al., 2021), no between group differences
were found in depression, anxiety, and loneliness scores. Of note, in both groups, as loneliness
increased depression and anxiety levels increased.

As noted in our previous studies of patients with cancer (Allemann-Su et al., 2022; Calvo-
Schimmel et al., 2022; Hammer et al., 2022; Huang et al., 2022; Lin et al., 2022; Shin et al., 2022),
a large amount of inter-individual variability exists in their symptom experiences. Person-centered
analytic approaches, like latent variable modeling (Muthen, 2002), allow for the identification of
subgroups of patients with distinct symptom profiles. Once these subgroups are identified, risk
factors associated with a worse symptom profile can be determined.

It is abundantly clear that during the COVID-19 pandemic, patients with cancer
experienced clinically meaningful levels of fatigue, sleep disturbance, depression, anxiety,
cognitive impairment, and pain (Miaskowski et al., 2020). However, no studies were identified that
evaluated for inter-individual variability in patients’ symptom experiences and associated risk
factors during the COVID-19 pandemic. Therefore, in a sample of patients with cancer (n=1145),
who were assessed from May of 2020 to February of 2021, the purposes of this study were to
use latent class profile analysis (LCPA) to evaluate for subgroups of patients with distinct
symptom profiles and to evaluate for differences in demographic and clinical characteristics and
stress scores among these subgroups. We hypothesized that patients with a worse symptom
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profile will report higher levels of global and cancer-specific stress, as well as higher levels of
social isolation and loneliness and lower levels of resilience.

METHODS

Sample and settings

Patients were recruited from a registry of individuals who participated in our previous
symptom management studies (CA187160, CA212064, CA151692); from electronic health record
searches for patients with oncology diagnoses at University of California, San Francisco (UCSF)
and Mount Sinai Medical Center and Columbia University Medical Center in New York City; and
from the Dr. Susan Love Foundation for Breast Cancer Research. Potential patients received an
email with a brief explanation of the study and a link that directed them to the study’s enrollment
page. This page explained the purpose of the study; the time frame for survey completion; and
information about participating in research. This study was exempt from requiring written informed
consent by the Institutional Review Board at the UCSF and from each of the participating
institutions.

Patients were included if they were >18 years of age; were able to read, write, and
understand English; had a diagnosis of cancer; were able to complete the study questionnaires
online; and by completing the survey consented to participate. Of the 1908 patients who began
the survey, 1145 completed the information that is presented in this paper (60.0% completion
rate).

Recruitment and survey administration

Emails were sent to potential patients beginning May 27, 2020. Responses up to February
22, 2021 are presented in this paper. Patients who received the survey link were asked to
complete the survey within two weeks. After 14 days, one reminder was sent to the patients who

did not respond to the initial request to complete the survey.



Study measures

Patients were asked to answer all of the survey questions in relationship to their
experiences in the past 14 days. The entire survey took approximately 60 minutes to complete.
Patients were advised that doing the survey in one sitting was preferable but to take as many
breaks as needed. All of the instruments were completed online using REDCap (Harris et al.,
2019).

Instruments
Demographic and clinical characteristics

Patients completed a demographic questionnaire, Karnofsky Performance Status (KPS)
scale (Karnofsky, 1977), Self-Administered Comorbidity Questionnaire (SCQ) (Sangha et al.,
2003), and International Physical Activity Questionnaire (Craig et al., 2003; Hallal & Victora,
2004). In addition, patients responded to questions about their height and weight, cancer
diagnosis, previous and current cancer treatments, presence of metastatic disease, and
occurrence of COVID-19 infection.

Symptom measures

The 20-item Center for Epidemiological Studies-Depression scale (CES-D) evaluates the
major symptoms in the clinical syndrome of depression. A total score can range from 0 to 60, with
scores of >16 indicating the need for individuals to seek clinical evaluation for major depression
(Radloff, 1977). Its Cronbach’s alpha was 0.92.

The 20 items on the Spielberger State-Trait Anxiety Inventories (STAI-T and STAI-S) were
summed for each scale to create a score that ranges from 20 to 80. The STAI-S measures a
person’s temporary anxiety response or how anxious or tense a person is “right now” in a specific
situation. The STAI-T measures a person’s predisposition to anxiety as part of one’s personality.
Cutoff scores of >31.8 and >32.2 indicate high levels of trait and state anxiety, respectively
(Spielberger et al., 1983). Cronbach’s alphas for the STAI-T and STAI-S were 0.94 and 0.97,

respectively. State anxiety scores were used in the LCPA.



The 13-item Attentional Function Index (AFI) was designed to measure an individual’s
perceived effectiveness in performing daily activities that are supported by attention, working
memory, and executive functions (Cimprich et al., 2011). A higher total mean score on a 0 to 10
numeric rating scale (NRS) indicates greater capacity to direct attention (Cimprich et al., 2011).
Total scores are grouped into categories of attentional function (i.e., <5.0 low function, 5.0 to 7.5
moderate function, >7.5 high function) (Cimprich et al., 2005). Its Cronbach’s alpha was 0.93.

The 18-item Lee Fatigue Scale (LFS) was designed to assess physical fatigue and energy
(Lee et al., 1991). Each item was rated on a 0 to 10 NRS. Total fatigue and energy scores are
calculated as the mean of the 13 fatigue items and the 5 energy items, respectively. Higher scores
indicate greater fatigue severity and higher levels of energy. Using separate LFS questionaries,
patients were asked to rate each item based on how they felt within 30 minutes of awakening (i.e.,
morning fatigue, morning energy) and prior to going to bed (i.e., evening fatigue, evening energy).
The LFS has established cut-off scores for clinically meaningful levels of fatigue (i.e., 23.2 for
morning fatigue, 5.6 for evening fatigue) (Fletcher et al., 2008) and energy (i.e., <6.2 for morning
energy, <3.5 for evening energy) (Fletcher et al., 2008). Cronbach’s alphas were 0.97 for morning
and 0.94 for evening fatigue and 0.96 for morning and 0.93 for evening energy.

The 21-item General Sleep Disturbance Scale (GSDS) was designed to assess the quality
of sleep. Each item was rated on a 0 (never) to 7 (everyday) NRS. The GSDS total score is the
sum of the seven subscale scores that can range from 0 (no disturbance) to 147 (extreme sleep
disturbance) and a score of >43 indicates a clinically meaningful level of sleep disturbance
(Fletcher et al., 2008). Its Cronbach’s alpha was 0.86.

Occurrence of pain was evaluated using the Brief Pain Inventory (Daut et al., 1983).
Patients who responded yes to the question about having pain were rate the intensity of their
worst pain using a 0 (none) to 10 (excruciating) NRS.

Stress and resilience measures



The 22-item Impact of Event Scale-Revised (IES-R) was used to measure distress
associated with cancer and its treatment and the COVID-19 pandemic (Weiss & Marmar, 1997).
Patients rated each item based on how distressing each potential difficulty was for them during
the past 14 days “with respect to their cancer and its treatment and the COVID-19 pandemic”. A
total IES-R score was created by summing the responses to the 22 items. For the IES-R total
score, sum scores of >24 indicates clinically meaningful post-traumatic symptomatology and
scores of >33 indicate probable post-traumatic stress disorder (PTSD) (Creamer et al., 2003;
Morina et al., 2013). Its Cronbach’s alpha was 0.93

The 10-item Perceived Stress Scale (PSS) was used as a measure of global perceived
stress according to the degree that life circumstances are appraised as stressful over the course
of the previous 14 days (Cohen et al., 1983). Total PSS scores can range from 0 to 40. Its
Cronbach’s alpha was 0.91.

The 6-item Social Isolation Scale (SIS) evaluates an individual’s perceptions of
connectedness and belonginess (Nicholson et al., 2020). A score of between 10 and 15 suggests
that an individual is at risk for social isolation and a score of <9 indicates social isolation. Its
Cronbach’s alpha was 0.71.

The 20-item UCLA Loneliness Scale was designed to measure an individual’s subjective
feelings of loneliness as well as feelings of social isolation (Russell et al., 1980; Russell et al.,
1978; Russell, 1996). A score of 36 represents a normative value for the general population
(Knight et al., 1988). Its Cronbach’s alpha was 0.95.

The 10-item Connor-Davidson Resilience Scale (CDRS) evaluates a patient's personal
ability to handle adversity (e.g., "l am able to adapt when changes occur") (Campbell-Sills & Stein,
2007). Total scores range from 0 to 40, with higher scores indicative of higher self-perceived
resilience. The normative adult mean score in the United States is 31.8 (+5.4) (Campbell-Sills et

al., 2009). Its Cronbach's alpha was 0.91.



Data analysis

Survey responses reside on a UCSF secure server. Data were downloaded from REDCap
(Harris et al., 2019) into the Statistical Package for the Social Sciences (SPSS) Version 28 (IBM
Corporation, Armonk, NY) for subsequent analyses.

Latent class profile analysis (LCPA) was used to identify subgroups of patients (i.e., latent
classes) with similar experiences for nine symptoms (i.e., depression, state anxiety, cognitive
function, morning fatigue, evening fatigue, morning energy, evening energy, sleep disturbance,
worst pain) (Vermunt & Magidson, 2002). Latent class models often use categorical variables
(Lanza, 2003). As in this study, when continuous variables are analyzed, LCA is called LCPA.
However, one of the continuous variables in this study, namely “worst pain,” that was reported
on a 0to 10 NRS, had a large number of Os because a number of the patients did not report pain.
We accommodated this large number of Os by modeling worst pain as a “two-part” variable. In
this type of model, the variable is examined with one part representing the difference between
those who did and did not report and with the second part differentiating among those who
reported any pain on the remaining portion of the NRS (i.e., the 1 to 10 part of the NRS) (Muthen,
1989-2010b).

The LCPA was performed using Mplus Version 8.5 (Muthen, 1989-2010b). The final
number of latent classes was identified by evaluating the Bayesian information criterion (BIC),
Vuong-Lo-Mendell-Rubin Likelihood Ratio test (VLMR), and entropy. With this analysis, the model
that fits the data best has the lowest BIC and/or VLMR (Nylund et al., 2007). In addition, better
fitting models should produce higher entropy values (Celeux & Soromenho, 1996). Finally, well-
fitting models “make sense” conceptually and the estimated classes differ as might be expected
on variables not used in the generation of the model (Nylund et al., 2007). Estimation was carried
out with robust maximum likelihood and missingness was accommodated for with the use of the

expectation maximization algorithm (Muthen & Shedden, 1999). Due to the inclusion of a



categorical variable (i.e., the binary variable for the occurrence of pain versus no pain),
rectangular numeric integration with 15 integration points was employed for logit estimation.

Differences among the latent classes in demographic, clinical, stress, and resilience
characteristics were evaluated using parametric and nonparametric tests. A p-value of <.05 was
considered statistically significant. Post hoc contrasts were done using a Bonferroni corrected p-
value of 0.008 (0.05/6 possible pairwise contrasts).
RESULTS

A four class solution was selected because the BIC for that solution was lower than the
BIC for the 3-class solution (Table 1). In addition, the VLMR was significant for the 4-class
solution, indicating that four classes fit the data better than three classes. While the BIC was
smaller for the 5-class than for the 4-class solution, the VLMR for 5-classes was not significant,
indicating that too many classes were extracted. Using clinically meaningful cut-off scores for the
symptom measures to name the classes (Table 2), of the 1145 survivors in this study, 28.5%
were in the None class; 37.7% were in the Low class, 25.9% were in the High class; and 7.9%
were in the Very High class.
Demographic and clinical characteristics

As shown in Table 3, compared to the None lass, the other three classes were more likely
to be female, reported a lower level of exercise, and were more likely to report back pain.
Compared to the other three classes, the Very High class was younger, had a lower level of
education, had a lower annual household income, had a higher body mass index (BMI), and had
a higher number of metastatic sites. Differences among the four classes in KPS scores (i.e., None
> Low > High > Very High), number of comorbidities, SCQ scores, and occurrence rates for self-
reported depression (i.e., None < Low < High < Very High) followed similar patterns.
Stress and Resilience

As shown in Table 4, differences among the four classes in IES-R, PSS, and UCLA
Loneliness scale scores followed similar patterns (i.e., None < Low < High < Very High).
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Differences among the four classes in SIS and CDRS scores followed similar patterns (i.e., None
> Low > High > Very High).
DISCUSSION

This study is the first to use LCPA to evaluate for distinct symptom profiles using severity
scores for nine common symptoms reported by patients with cancer during the height of the
COVID-19 pandemic when vaccines and anti-viral medications were not available. These findings
can be used as “benchmark data” of the symptom burden of patients with cancer for comparative
purposes following the broad availability of vaccines and the lifting of social distancing and shelter
in place orders, as well as to evaluate patients with cancer who have long COVID (Mafi et al.,
2022; Montani et al., 2022). It is interesting to note that compared to previous studies that found
3 (Doong et al., 2015; Hammer et al., 2022) to 4 (Miaskowski et al., 2006; Pud et al., 2008) distinct
symptom profiles using the prespecified symptom cluster of pain, fatigue, sleep disturbance, and
depression, the current study identified four distinct symptom profiles. While none of the previous
studies identified a Very High class (7.9% of the current sample), all of them found a High class
whose sizes were relatively consistent with the current study (i.e., 6.6% (Pud et al., 2008), 7.1%
(Doong et al., 2015), 10.8% (Hammer et al., 2022), and 15.0% (Miaskowski et al., 2006)). These
consistent findings suggest that approximately 10% of patients with cancer experience a high to
very high symptom burden.

While, in the current study, the classes were named based on the distribution of clinically
meaningful cutpoint scores across the nine symptoms, it is worth noting that 66.7% of the
symptoms in the Low class and 100% of the symptoms in both the High and Very High classes
exceed these cutpoints. The remainder of the Discussion compares our findings regarding
symptom severity and modifiable and non-modifiable risk factors with the extant literature prior to

and during the COVID-19 pandemic.



Symptoms

In terms of depression and state anxiety, 33.8% of our sample (i.e., High and Very High
classes) reported clinically meaningful levels of both symptoms. These prevalence rates are
consistent with a recent systematic review and meta-analysis that found that during COVID-19,
overall prevalence rates for depression and anxiety in the general population were 33.7% and
31.9%, respectively (Salari et al., 2020). While the CES-D scores for our two highest classes (23.3
and 37.6) were comparable to outpatients receiving chemotherapy (Oppegaard et al., 2022), they
were significantly higher than scores for survivors with (13.5) and without (6.7) chemotherapy-
induced peripheral neuropathy (CIPN) (Miaskowski et al., 2018) obtained prior to COVID-19. A
similar pattern was observed for state anxiety scores in the two highest classes (i.e., 45.9 and
61.3) that were comparable to scores for outpatients receiving chemotherapy (Oppegaard et al.,
2021) but higher than scores for survivors with (35.5) and without (28.4) CIPN (Miaskowski et al.,
2018). Of note, consistent with a systematic review that showed that having a stable, high monthly
income was a protective factor for both depression and anxiety in older adults during the pandemic
(Ciuffreda et al., 2021), patients in our None class had a higher annual household income and
lower rates of depression than patients in our Very High class (i.e., 6.3 versus 77.5%,
respectively).

In terms of cognitive function, 71.5% of our sample reported moderate to high levels of
cognitive impairment. This percentage is slightly higher than 43.0% to 66.6% reported in a
systematic review of cognitive impairment in patients who were hospitalized for COVID-19
(Alnefeesi et al., 2020). However, it is comparable to the 75% occurrence rate reported for patients
with cancer prior to the pandemic (Janelsins et al., 2014). In terms of the AFI scores for our two
highest classes (i.e., 5.4 and 3.5), they are comparable to scores reported by outpatients receiving
chemotherapy (Atallah et al., 2020), but significantly lower than scores for survivors with (6.2) and

without (7.5) CIPN (Miaskowski et al., 2018).
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Similar to the 60.7% prevalence rate for sleep problems in patients with cancer reported
in a meta-analysis (Al Magbali et al., 2022), 71.5% of the current sample reported clinically
meaningful levels of sleep disturbance. However, in a study that compared breast cancer
survivors to healthy women during COVID-19 (Bethea et al., 2022), only 10.0% and 13.5%
reported sleep disturbances, respectively. One potential reason for these disparate findings is
that in the study of breast cancer survivors (Bethea et al., 2022), sleep disturbance was evaluated
using a single item from the CES-D rather than a multidimensional sleep disturbance measure
like the GSDS. Equally important, the GSDS scores for our two highest classes were significantly
higher than scores reported by survivors with (51.4) and without (39.2) CIPN (Miaskowski et al.,
2018).

Similar to sleep disturbance and most likely linked with this symptom, 71.5% of our
patients reported clinically meaningful levels of morning fatigue and decrements in morning and
evening energy. In addition, the High and the Very High classes had clinically meaningful levels
of evening fatigue. These findings are consistent with our previous work that demonstrated
positive associations between both evening fatigue (Wright et al., 2017) and decrements in energy
(Abid et al., 2017) and sleep disturbance in patients receiving chemotherapy prior to COVID-19.
Compared to cancer survivors with and without CIPN, the morning (3.5 and 2.5) and evening (5.4
and 5.3) were significantly higher in the current sample. In addition, the decrements in morning
(4.4 and 5.4) and evening (3.4 and 4.1) energy were worse in the current sample compared to
survivors with and without CIPN (Miaskowski et al., 2018).

Moderate to severe pain was reported by all four classes (i.e., 100% of the patients). Of
note, this prevalence rate is significantly higher than the 38.0% reported in a meta-analysis that
considered a pain rating of >5 to equate with moderate or severe pain in patients with cancer (van
den Beuken-van Everdingen et al., 2016). While the specific causes of pain in our sample were
not assessed, the prevalence of osteoarthritis ranged from 26.0% to 33.3% and the prevalence
of back pain ranged from 19.8% to 57.8%. As noted by Paice (2022), managing pain in patients
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with cancer during both the opioid epidemic and the contemporaneous pandemic posed
significant challenges. While trying to mitigate opioid misuse, the shelter in place orders severely
limited patients’ ability to access non-pharmacologic interventions (e.g., physical therapy,
acupuncture) and mental health services that could contribute to exacerbations in pain.
Demographic and Clinical Risk Factors

As shown in Table 5, compared to the None class, several common and distinct risk
factors were associated with a higher symptom burden. Consistent with previous reports of
patients with cancer, younger age (Doong et al., 2015; Hammer et al., 2022; Miaskowski et al.,
2006) and being female (Hammer et al., 2022; Miaskowski et al., 2014) were associated with a
higher symptom burden. The age-related differences in symptom burden are often attributed to a
response shift in older adults’ ability to adapt to their changing health status (Sprangers &
Schwartz, 1999). In the context of the loneliness and social isolation associated with the COVID-
19 pandemic, older patients with cancer, who may be more accustomed to a home bound lifestyle,
may experience less disruption in their daily routines that younger adults of working age and an
associated decrease in symptoms (Clifton et al., 2022). In terms of gender differences, our results
may be influenced by the high percentage of patients with breast cancer in the current sample
and warrant additional investigation.

Compared to the other three classes, in addition to younger age and female gender, the
Very High class had a lower level of education, was more likely to identify as non-white, and had
a lower annual household income. While associations between these characteristics and a higher
symptom burden were reported in previous studies of patients with cancer (Hammer et al., 2022;
Miaskowski et al., 2014), in the context of the inequities in health care unearthed during the
COVID-19 pandemic (Boserup et al., 2020; Hawkins et al., 2020; Llanos et al., 2023), increased
attention needs to be paid to these social determinants of health (SDOH) in the context of cancer

care. Clinicians need to assess for associations between a higher symptom burden and all of
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these SDOH, as well as others that were not assessed in this study (e.g., food insecurity,
discrimination).

A higher BMI and comorbidity burden and lower level of exercise and functional status
were the common clinical characteristics associated with membership in the High and Very High
classes. Of note, patients in the two highest classes had BMIs that were in the overweight and
obese ranges (Centers for Disease Control and Prevention, 2016). While the pre-COVID-19
weights of our patients are not known, the results of a systematic review suggest that during the
first year of the pandemic, both children and adults incurred potentially clinically significant
increases in weight and BMI (Anderson et al., 2023). Equally important, the extremely low level
of exercise in our two highest symptom burden classes may have existed or were exacerbated
by the COVID-19 pandemic’s mitigation procedures (Hilbold et al., 2023). Given the benefits of
exercise to decrease symptom burden in patients with cancer (Larson et al., 2023; Matthews et
al., 2018; Zhang et al., 2023; Zhu et al., 2022), clinicians need to assess for post COVID-19 weight
gain and changes in exercise behaviors and counsel patients to start or maintain a regular
exercise routine and make appropriate referrals to enhance their functional status.

A dose response effect was seen among the symptom classes in the number of
comorbidities and comorbidity burden. This linkage between a higher symptom burden and higher
comorbidity burden was highlighted in a recent review (George et al., 2021). These authors noted
that between 37.9% and 74.3% of colorectal and 12.6% to 49.0% of patients with breast cancer
have one or more comorbidities. In addition, the presence of comorbidities was associated with
less optimal cancer treatment and associated decreases in survival. Therefore, oncology
clinicians need to work collaboratively with patients’ primary care providers to effectively manage
these conditions and associated symptoms.

Stress and Resilience

As noted in Table 4, all of the stress and resilience measures exhibited a dose response

effect (i.e., as symptom burden increased cancer- and COVID-19-specific stress, global stress,
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and loneliness scores increased and social isolation (i.e., lower scores on SIS indicate higher
levels of social isolation) and resilience scores decreased). While not linked definitively to a higher
symptom burden, as noted in one review (Aknin et al., 2022), during the early months of the
COVID-19 pandemic, psychologic distress increased in the general population. Moreover,
psychological distress was particularly pronounced among individuals who were female, young,
and had children under 5 years of age.

While evidence suggests that the prevalence of PTSD in the general population during the
pandemic was approximately 22% (Cenat et al., 2021), a total of 33.8% of the patients in the High
and Very High classes had IES-R total scores that were suggestive of partial or probable PTSD.
This measure specifically assessed cancer- and COVID-19- related stress. In addition, this same
percentage of patients had global stress scores (i.e., PSS-10) that exceeded normative scores
for the United States population in 2006 (12.73 (+7.34)) and during the 2009 economic downturn
(15.21 (+7.28)) (Cohen & Janicki-Deverts, 2012). These high levels of both types of stress may
be related to cancer patients’ concerns about being at increased risk for more severe disease and
complications, as well as increased mortality if they contracted the virus (Colomer-Lahiguera et
al., 2021; Dhada et al., 2021; Jammu et al., 2021). While increased stress is associated with a
higher symptom burden in patients with cancer (Langford et al., 2022; Shin et al., 2022; Stacker
et al., 2023), our findings suggest that the added stress associated with the pandemic markedly
increased the severity of nine common symptoms in 33.8% of our sample.

Social isolation and loneliness can be considered somewhat “unique types of stress”
imposed by the COVID-19 pandemic (Harden et al., 2020; Killgore et al., 2020; Pietrabissa &
Simpson, 2020). While none of the classes had SIS scores indicative of being socially isolated,
71.5% of our sample had moderate to moderately high scores on the UCLA Loneliness Scale.
The absence of a correlation between social isolation and loneliness is consistent with a
population-based study of older adults in their last years of life (Kotwal et al., 2021), that found
that 19% experienced social isolation, 18% experienced loneliness, and only 5% experienced
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both types of stress. However, the occurrence rate for loneliness in our sample is higher than the
28% reported in a review of studies of older adults during the pandemic (Su et al., 2022). While
most of the research on the impact of loneliness on symptom burden during the pandemic focused
on mental health problems (Aknin et al., 2022; Giacco, 2023; Jamil et al., 2023), our findings
suggest that these added types of stress were associated with clinically meaningful levels of both
physical AND psychological symptoms in over a third of the patient in the current sample.

Research on associations between symptom burden and resilience in patients with cancer
has focused primarily on psychological symptoms (Aizpurua-Perez & Perez-Tejada, 2020;
Oppegaard et al., 2021; Shin et al., 2022; Tamura, 2021; Tamura et al., 2021) and quality of life
outcomes (Franjic et al., 2021; Macia et al., 2020; Zhang et al., 2017). In general, patients with
cancer with higher levels of resilience report lower levels of psychological distress (Aizpurua-
Perez & Perez-Tejada, 2020; Oppegaard et al., 2021; Shin et al., 2022; Tamura, 2021; Tamura
et al., 2021) and better quality of life (Franjic et al., 2021; Macia et al., 2020; Zhang et al., 2017).
While no studies were identified that evaluated for associations between symptom burden in
patients with cancer and their levels of resilience during the COVID-19 pandemic, the resilience
scores for our three classes with the highest symptom were below the normative score for the
general population of the United States (Campbell-Sills et al., 2009). Given that a variety of
interventions (e.g., cognitive behavioral therapy, mindfulness training) are known to enhance
resilience (Joyce et al., 2018; Ludolph et al., 2019), clinicians need to refer patients for these
types of interventions and assess their efficacy in reducing symptom burden, particularly in high
risk patients.
LIMITATIONS

Several limitations warrant consideration. Given that a majority of our patients were
women with breast cancer, our findings may not generalize to males and patients with other types
of cancer. In our study, the patients were well educated and had a household income that was
greater than the median household income of $70,784 reported by the Census Bureau for citizens

15



of the United States in 2021. Therefore, our findings may not generalize to patients with lower
levels of education or socioeconomic status. Because patients were recruited through an online
survey, sampling bias may be present, skewing the sample to individuals who were technology
literate and had access to emails and the internet. Given the study’s cross-sectional design,
causal relationships between symptom burden and various risk factors cannot be determined.
IMPLICATIONS FOR CLINICAL PRACTICE AND RESEARCH

Despite these limitations, many of the risk factors associated with a higher symptom
burden profile are amenable to interventions. For example, weight management and exercise
interventions can be prescribed to decrease many of the common symptoms associated with
cancer and its treatments (Larson et al., 2023; Matthews et al., 2018; Zhang et al., 2023; Zhu et
al., 2022). In addition, stress reduction interventions and resilience training, along with targeted
pharmacologic interventions, should be prescribed to decrease the extremely high symptom
burden of these high risk patients. One of the major unanswered questions is whether the
symptom burden of patients with cancer has decreased in the post-pandemic era. Future
research, that administers the same measures used in this study, can use our findings as
“benchmark” data for comparative purposes and for the development of individualized symptom

management interventions.
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Table 1 — Latent Profile Solutions and Fit Indices for One through Five Classes for Nine Co-
Occurring Symptoms During COVID-19

Model LL AIC BIC Entropy VLMR

1 Class -28928.98 57895.96 57991.78 n/a n/a

2 Class -27267.95 54595.90 54747.20 0.88 3322.05%
3 Class -26670.04 53422.08 53628.85 0.87 1195.82#
4 Class? -26428.65 52961.29 53223.54 0.86 482.79
5 Class -26312.04 52750.08 53067.80 0.84 NS

Baseline entropy and VLMR are not applicable for the one-class solution

'p < .005; *p < .00005

aThe 4-class solution was selected because the BIC for that solution was lower than the BIC for
the 3-class solution. In addition, the VLMR was significant for the 4-class solution, indicating that
four classes fit the data better than three classes. Although the BIC was smaller for the 5-class
than for the 4-class solution, the VLMR for 5-classes was not significant, indicating that too many

classes had been extracted.

Abbreviations: AIC = Akaike’s Information Criterion; BIC = Bayesian Information Criterion; LL =
log-likelihood; n/a = not applicable; NS = not significant, VLMR = Vuong-Lo-Mendell-Rubin
likelihood ratio test for the K vs. K-1 model
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Table 2 — Estimated Means for Each of the Symptom Severity Scores for the Four Latent Classes

Symetoms? desn | |arr  |25e% | YewHih®
o Jaa o 7.9% (n=90)
(n=327) (n=432) (n=296)
Estimated Estimated Estimated Estimated
Means Means Means Means
Depression (>16.0) 5.115 12.577 23.322 37.628
State anxiety (>32.2) 24.393 31.995 45,998 61.293
Cognitive function (<5 = low, 5 to
7.5 = moderate, >7.5 = high) 8.480 6.924 5.414 3.538
Morning fatigue (>3.2) 0.994 3.417 5.408 7.205
Evening fatigue (>5.6) 3.746 5.455 6.295 7.186
Morning energy (<6.2) 7.495 4.459 3.475 1.949
Evening energy (<3.5) 4.028 2.692 2.581 1.645
Sleep disturbance (>43.0) 30.837 49.765 65.941 79.480
Any pain 0.385 0.652 0.768 0.857
For patients with pain — worst pain
intensity
Mild—-1to 3 5.732 6.093 6.958 7.969
Moderate — 4 to 6
Severe - >7

aClinically meaningful cutpoints are listed in parentheses for each of the measures when available.
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Table 5 — Characteristics Associated with Membership in the Other Three Symptom Latent

Classes Compared to the None Class

Characteristic : Very
Low High High

Demographic Characteristics

More likely to be younger m ] m

More likely to be female [ = u

Lower level of education [

More likely to be employed u

Higher number of people in household ]

Lower annual household income u

Lower level of total metabolic equivalents u [ ] u

Lower level of exercise L [ ] L

Clinical Characteristics

Higher body mass index ] m

Lower functional status [ L [

Higher number of comorbidities L [ ] L

Higher level of comorbidity n u L

Fewer years since diagnosis ]

Higher number of previous cancer treatments ]

Higher number of current cancer treatments [ ]

Higher number of metastatic sites L

More likely to self-report ulcer or stomach disease L

More likely to self-report depression m ] m

More likely to self-report back pain m [ ] m

More likely to report rheumatoid arthritis m

More likely to report breast cancer u

Less likely to report multiple or other cancer diagnoses L

More likely to report metastatic disease L

More likely to report receiving current cancer treatment [ ]

Stress Characteristics

Higher Impact of Event Scale-Revised total score [ L [

Higher Perceived Stress Scale score [ L [

Lower Social Isolation Scale score® L ] L

Higher UCLA Loneliness Scale score n L n

Lower Connor Davidson Resilience Scale score L ] L

Abbreviations: UCLA — University of California, Los Angeles
aComparisons done with the None Class
bLower Social Isolation Scale score indicates a higher level of social isolation.

m — Indicates the presence of the risk factor compared to the None Class
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