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Abstract

Background: The coronavirus disease 2019 (COVID-19) crisis and consequent changes
in medical practice have engendered feelings of distress in diverse populations, poten-
tially adversely affecting the psychological well-being of cancer patients.

Aim: The purpose of this observational longitudinal study was to evaluate psychoso-
cial perspectives among patients with cancer on intravenous treatment during the
COVID-19 pandemic.

Methods and results: The study recruited 164 cancer patients undergoing intrave-
nous anti-neoplastic therapy in a tertiary cancer center. Psychosocial indices were
assessed at two points in time, corresponding with the beginning of the first wave of
COVID-19 pandemic in Israel (March 2020) and the time of easing of restrictions
implemented to curtail spread of infection (May 2020). At Time 1 (T1), elevated
COVID-19 distress levels (score 1 and 2 on 5-point scale) were observed in 44% of
patients, and associated with pre-existing hypertension and lung disease in multivari-
ate analyses but no demographic or cancer related factors. At Time 2 (T2), 10% had
elevated anxiety and 24% depression as indicated by Hospital Anxiety and Depres-
sion Scale (HADS-A/D). COVID-19 distress at T1 was related to higher levels of
HADS-A at T2 (Spearman 0.33 p < .01), but not HADS-D. Patients with breast cancer
expressed greater COVID-19 distress compared with other cancer types (p < .01),
while both HADS-A and HADS-D were highest for patients with Gl cancer. Patient
report of loneliness and decreased support from relatives were factors associated
with HADS-A (p = .03 and p < .01, respectively), while HADS-D was not similarly
related to the factors evaluated.

Conclusion: Patients with cancer undergoing intravenous treatment may be vulnera-
ble to acute adverse psychological ramifications of COVID-19, specifically exhibiting

high levels of anxiety. These appear unrelated to patient age or disease stage. Those
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higher risk.

KEYWORDS

1 | INTRODUCTION

With rapid transmission across countries, variable clinical manifestation,
relatively high mortality and limited therapeutic options, the novel corona-
virus disease 2019 (COVID-19) has engendered in many a state of uncer-
tainty and panic. Unfavorable mental health has been observed among
healthcare workers,'? infected patients® and the general population.*
Early on, oncological patients were presumed to be at increased risk for
COVID-19 infection, leading to modification of official treatment guide-
lines and preferred therapeutic modalities®?; these changes were based
on limited evidence,”® and at the potential risk of detriment to patient
outcomes.”*° Cancer patients exhibit higher rates of anxiety and depres-
sion than those without cancer during ordinary times.}**2 In the midst of
the pandemic, the psychological impact on cancer patients has magnified,
carrying both a dread of infection, as well as a concern for maintaining
optimal treatment delivery — and demand for emotional assistance has
soared.® Many have adopted a self-imposed lockdown. It has been shown
previously that psychological distress can affect cancer progression and
patient prognosis by modulating intricate bio-behavioral processes.'*
Social isolation and loneliness have also been associated with mortality.*®
On the other hand, a resilience despite the inherent distress of a cancer
diagnosis has been identified in patient subgroups as a positive coping
mechanism.

The COVID-19 pandemic reached lIsrael in February 2020, and
enforcement of social distancing rules began in March 2020. On March
19, a state of national emergency was declared and a national lockdown
prohibited citizens from leaving their homes unless for activities deemed
essential. A gradual easing of restrictions began in early May. A second
wave of COVID-19 infection was announced during July. Located in the
northern city of Haifa, Rambam Medical Center (RMC) is the tertiary
referral center for 12 district hospitals, serving approximately 20% of the
total nationwide population.” Throughout the pandemic, cancer treat-
ment services were maintained with minimal modifications, and patients
were permitted to visit the hospital as usual.

The main objective of our study was to evaluate the psychosocial
consequences of COVID-19 on patients with cancer undergoing intra-
venous treatment in the oncology center during the peak of the crisis
in Israel (March-May 2020). The cohort was longitudinally followed
over the course of a month; first subjects completed a survey of
demographics and general distress associated with COVID-19, and
ultimately, a validated assay of anxiety and depression. We evaluated
indices of psychological well-being and emotional and functional bur-
den, considered the existence of more vulnerable subgroups of
patients, and investigated a possible association between scores at

different points in time.

with underlying comorbidities, breast cancer or reduced social support may be at

clinical observations, medical oncology, psychosocial studies, quality of life

2 | METHODS

2.1 | Design and procedure

The present study included patients with cancer receiving intravenous
treatment administered at the ambulatory unit of the oncology center
or inpatient service, within RMC. Inclusion criteria included patients
of age 18 or more, with a cancer diagnosis within the past year,
undergoing intravenous oncological treatment in RMC, and capable of
reading and writing in the national language, Hebrew. Those with
hematological malignancies were excluded, as treated in a separate
department in our institution, as were patients who were not on
active intravenous treatment (oral drugs, radiation or other local ther-
apy, surgery or best supportive care). All participants signed a written
informed consent. During the study period of March-May 2020, sub-
jects completed two questionnaires for sociodemographic information
as well as emotional and functional burden data. The study protocol
was approved by the Institutional Ethics Committee.

2.2 | Measures
Two questionnaires were administrated at baseline (Time 1, T1) and
1 month later (Time 2, T2) to evaluate participants' psychological state

and psychosocial parameters.

221 | COVID-19 distress

The T1 questionnaire available in Data S1 (Supplement 1) included
demographic data, clinical variables and co-morbidities, and a general
assay of distress in relation to COVID-19, using a scale from 1 (high
distress) to 5 (low distress). Subjects were instructed to answer in rela-
tion to COVID-19 specifically, and not a general state. A single item
measure, this was meant as a general survey to determine how wary

patients were of the new COVID-19 situation.

2.2.2 | Anxiety and depression symptoms

At T2, after the national lockdown and period of peak of infection, and
with the results of T1, it was decided to distribute a validated question-
naire to assess and quantify patient psychological indices for comparison.
The Hospital Anxiety and Depression Scale (HADS) questionnaire was

chosen. HADS is a 14-item validated screening tool with two subscales
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for anxiety (HADS-A) and depression (HADS-D). For each subscale, a cut-
off HADS score of equal to or greater than 8 is considered suggestive for
anxiety or depression.'® Designed for patients with organic diseases,
HADS excludes somatic symptoms of emotional distress that may be cau-
sed by cancer, resulting in high efficacy in clinical practice,*’ and more-
over was found especially useful for screening patients in the context of
COVID-19.%° For the current data set, Cronbach's alpha was 0.76 (95%
Cl: 0.71, 0.82).

2.2.3 | Emotional and function burden due to the
COVID-19 pandemic

The T2 questionnaire included a series of questions designed to
assess additional factors of emotional and functional burden. These
were developed by the study team psychologist and social worker
(available in Data S1). Parameters were analyzed as single items and a
composite score was not computed.

2.3 | Statistical analysis

Statistical analyses were performed using the R statistical software.?!
All tests were 2-sided with a significance level of a = 0.05. A multivar-
iate rank regression model was used to analyze the association

TABLE 1 Rankregression with dependent variable “general
anxiety score” (ranked 1-5) and variables in the following table.
Adjusted model coefficients and their significance

Estimate SD Error t value p value
Female —0.0314381  0.3141515 -0.1001  .92043
Age 0.0161412  0.0126819 12728 20521
Smoker —0.1425004 0.1177974  —-1.2097  .22843
Under age 18 0.4406366  0.3543760 1.2434 21579
Above age 70  —0.0884996  0.3219096  —0.2749  .78378
Neuro 0.8881097  1.3051239 0.6805 49732
Lung 0.0077567  1.1849545 0.0065  .99479
Breast —0.9636142  1.2129322 -0.7945 42828
GU —0.0399962  1.2540523 -0.0319  .97460
Gl -0.1179319  1.1893110 -0.0992 .92115
Gyn 0.8149090  1.4275928 0.5708  .56903
HN —0.6308375 1.3673650 —-0.4614  .64526
Sarcoma 0.3527589  1.4847099 0.2376  .81254
Melanoma —0.7531057  1.3368464 —0.5633 .57410
Metastatic 0.0807979  0.3037710 0.2660  .79064
Heart disease 0.5851576  0.5666078 1.0327 .30351
Hypertension —0.6947434  0.3490879 —1.9902  .04852*
Cholesterol —0.4354029  0.5449590 -0.7990 42566
Lung disease —2.9187098  1.3049390 —2.2367 .02689*
Diabetes 0.0692217  0.3823836 0.1810 .85661
Asthma 0.2904382  0.8449886 0.3437  .73157
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between general COVID-19-associated distress and demographic and
co-morbidity data, where “general COVID-19 distress score” (ranking
1-5) was the dependent variable (Table 1). Association between “gen-
eral COVID-19 distress score” at T1 and HADS-A and HADS-D at T2
was assessed using Spearman's rank correlation. Univariate Fisher and
Mann-Whitney tests correlated HADS-A and D scores with key

domains of emotional and functional burden.

3 | RESULTS

3.1 | Participants

This study recruited 164 patients with cancer aged 23-90 undergoing
intravenous treatment at the RHCC oncology center. Within the
patient cohort, 60% had metastatic disease and 40% had loco-regional
cancer. Most common malignancies were breast (26%), lung (25%)
and gastrointestinal cancer (25%), followed by genitourinary, head and

TABLE 2 Participant characteristics
Parameter n (%)
Total patients 164 (100)
Gender (F) 92 (56)
Age
Median 63
Range 23-90
Isolation
Due to foreign travel 2 (1%)
Isolation due to COVID-19 exposure 1(0.6%)
Living arrangement
Median number other individuals in household 1
Range number individuals in household 0-9
Living with people >70 years 43 (26%)
Living with people <18 years 37 (23%)
Daily exposure to people
Median 0
Range 0-10
Report of COVID-19 related symptoms 12 (7%)
Comorbidities
Hypertension 36 (22%)
Diabetes mellitus 28 (17%)
Hyperlipidemia 15 (9%)
Heart disease 13 (8%)
Lung disease 2 (1%)
Asthma 4 (2%)
Smoking status
Current smoker 38 (23%)
Former smoker 59 (36%)

Never smoker 67 (41%)
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neck, melanoma, gynecological and sarcoma, respectively. Treatment
type included chemotherapy (74%), biological therapy (33%) and
immunotherapy (25%), noting that some received more than one
treatment modality. Patients were exposed to few people during the
study period, suggestive of self-isolation (p <.01). Current smoking
was reported in 23% of patients, and frequent co-morbidities included
22% hypertension and 17% diabetes mellitus. Participant characteris-
tics are delineated in Table 2.

The study team requested participation from 164 patients, of
these all 164 agreed and completed written consent. A full T1 ques-
tionnaire was provided by 161 patients and 99 patients went on to
complete the T2 questionnaire (Table 3).

3.2 | COVID-19 clinical status

As of June 10, 2020, there was no documented symptomatic case of
COVID-19 infection in any study participant.

TABLE 3 Retention rate by cancer type
Cancer type T1n (%) T2 n (%)
Total 164 (100) 99 (100)
Breast 43 (26) 34 (34)
Lung 41 (25) 25 (25)
Gastrointestinal 41 (25) 19 (19)
Genitourinary 11 (7) 4 (4)
Nervous system 8(5) 5(5)
Head and neck 7 (4) 4 (4)
Melanoma 6(4) 3(3)
Gynecological 4(2) 3(3)
Sarcoma 3(2) 2(2)
2
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3.3 | T1levels of COVID-19-associated distress
The study group expressed moderate levels of distress related to
COVID-19 with mean value 3.1 (SD 1.62). However, 44% of patients
had lower scores of 1 or 2, indicating greater distress (Figure 1). In
multivariate analysis, demographic variables and cancer related char-
acteristics were not correlated with distress. Association was found
for patients with preexisting hypertension and lung disease, with
higher distress at T1 (p = .05 SD 1.59, p = .03 SD 1.61, hypertension
and lung disease, respectively). Breast cancer was associated with
higher distress than other malignancies (3.3 versus 2.4 p <.01 SD
1.62), and this was maintained when adjusted for having children at
home (p < .01). The limited sample size precludes inferring from data,
however on a solely descriptive level, cancer types associated with
higher distress scores after breast cancer included melanoma, head
and neck (HN), gastrointestinal (Gl), genitourinary (GU), lung cancer
respectively, while lowest distress was observed in neurological and
gynecological malignancies (Figure 2A,B).

34 | T2HADS score

Mean HADS-A was 4.3 (SD 3.65), while 17 patients (10%) manifested
substantial symptoms of anxiety (HADS-A = 8). Mean HADS-D was
6.7 (3.75), while 39 patients (24%) manifested substantial symptoms
of depression (HADS-D = 8).

Of groups with over 15 subjects, HADS-A was highest among
breast cancer patients, and HADS-D in those with Gl cancer, how-
ever HADS-D was lowest among patients with breast cancer
(Figure 3 and Table 4). Despite small sample size, a largely abnormal
mean depression score of over 11 was observed only in patients
with sarcoma. Anxiety (HADS28) was not associated with gender,
age, smoking, co-morbidities, living arrangement, financial situation,

communication with family, or news consumption. Participants who

44%

FIGURE 1 Mean COVID-19
distress scores at T1. Of 161 study
participants, the majority, or 44%,
reported lower scores, signifying
elevated COVID-19 related distress
levels. Lower distress was reported
by 40% while only 16% had
moderate scores
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reported decreased support from relatives had higher HADS-A
(p <.01).
between loneliness and HADS-A (p <.01). Finally, subjects with

scores, Furthermore, positive association was found

lower HADS-A were more likely to express optimism for the future
regarding COVID-19 (p = .03). Associations of demography, cancer
or emotional and functional burden parameters were not found for
HADS-D. Parameters of HADS scores by cancer type can be found
in Data S1 (Supplement 2).

Melanoma
H.N

Neuro

FIGURE 2 Cancer type distribution
and COVID-19 distress score. The
majority of patients had breast cancer,
followed by Gl and lung, and the
remaining had other malignancies.
Following breast cancer, lowest scores, or
highest distress, were reported by
patients with melanoma, head and neck,
Gl, GU and lung cancer respectively;
conversely highest scores or lowest
distress was observed in subjects with
neurological and gynecological
malignancies. Abbreviations: G,
gastrointestinal; GU, genitourinary; GYN,
gynecological; H.N, head and neck;
Neuro, neurological; SD, standard
deviation
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3.5 | Association: T1-T2

Significant association over time is observed for anxiety; patients with
higher degree of COVID-19 distress at T1 demonstrated higher
HADS-A scores at T2 (Spearman rank 0.33 p <.01) (Figure 4A).
Regarding depression, similar positive association was not observed
(Spearman rank 0.07, p = .5). While T1 scores varied between study
participants (40% low; 16% moderate; 44% high), HADS-D scores

-3.67 (2.31)
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2.42 (1.43)

3.25 (1.63)
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FIGURE 3 Hospital anxiety and depression scale (HADS) scores at T2 by cancer type. Of groups with over 15 subjects, HADS-A was highest
among Gl and breast cancer patients, and HADS-D in those with Gl cancer, however HADS-D was lowest among patients with breast cancer.
Despite small sample size, a largely abnormal mean depression score of over 11 was observed only in patients with sarcoma
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TABLE 4 Mean and median HADS-A and HADS-D scores by cancer type

HADS
HADS-A

Cancer type n
Breast 34
Gl 25
Lung 19
Neuro
GU
HN
Gyn

Melanoma

N W w b~ DM O

Sarcoma
Breast 34
Gl 25
Lung 19

HADS-D

Neuro
GU
H.N
Gyn

Melanoma

N W w b DM O

Sarcoma

(A) Patients

14
1

Spearman rank: 0.33 —— —_
p<0.01

10

HADS-A score

T T T T T
1 2 3

Distress score

FIGURE 4

Mean score Median score SD
421 3 3.67
4.84 3 416
3.74 4 3.49
22 1 2.95
6.75 8 4.99
3.75 3.5 1.71
3.33 3 252
267 5 3.06
55 55 212
5.85 5 297
7.52 7 4.33
7.05 6 4.33
74 8 1.82
6.25 7.5 45
5.75 6 377
7.33 11 6.35
5.33 6 2.08

11.5 11.5 212

(B) Patients
R Spearman rank 0.07, P=0.5
o] i
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Distress score

Spearman rank correlation between COVID-19 distress at T1 and HADS scores at T2. Patients with higher initial COVID-19

distress scores at T1, later manifested greater anxiety at T2 (A). Similar results were not demonstrated for depression; at T2, depression levels
centered homogeneously around 6 and were not associated with COVID-19 distress at T1 (B)

were centered homogeneously around 6, suggesting less variation in

depressive symptoms between individual patients (Figure 4B).

4 | DISCUSSION

The COVID-19 crisis has posed a new and imminent threat to the
continuity of care in cancer patients, possibly compounding any

existing distress related to their cancer and future outlook. This has
been previously assessed in different populations, points in time and
locations worldwide. Cross-sectional studies in China showed high

anxiety and depression among the general population,??

negative
mental health outcomes in frontline healthcare workers,* and depres-
sive symptoms were even observed among school-age children.2® As
the pandemic spread to Europe, similar studies exposed mental health

issues in Spanish populations,?* healthcare workers in Italy,> and
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more. A review of 62 studies from 17 countries found high mental
burden among medical staff and general public, however distress was
most evident among patients.?> Studies generally delineate psycho-
logical indices from a snapshot in time, rather than a longitudinal
follow-up more likely to mitigate the chance of an acute surge in dis-
tress that abated over time.

The present study aimed to longitudinally evaluate psychosocial
perspectives of patients with cancer undergoing intravenous treat-
ment during the time of peak COVID-19 infection, and found initially
elevated COVID-19 distress levels that predicted patient anxiety after
1 month, as well as loneliness and feelings of decreased social sup-
port. Nevertheless, similar correlations were not found for depression.
Compared to the general population, depression is known to be rela-
tively more common among cancer patients, especially those with
metastatic disease. In the present study, depression levels were
unequivocally higher than anxiety but homogenous and not correlated
with COVID-19 distress; anxiety levels, however, were heterogenous
and significantly linked to COVID-19 distress - thereby highlighting
this distinct aspect of psychological well-being as a potentially repre-
sentative aspect of the experience of patients with cancer in the
COVID-19 era. As above, former studies evaluating non-cancer
patients did demonstrate COVID-19-associated depression. Taken
together, these data suggest that anxiety may be an effective indica-
tor of the mental state of cancer patients in relation to COVID-19,
while depression a more ingrained and enduring trait that is less
affected by acute stress. To illustrate this, patients with breast cancer
had high COVID-distress and HADS-A scores, but lower HADS-D.

This study identifies subgroups of patients who may be at greater
risk for emotional distress and thereby benefit from early psychological
support. The susceptibility of patients with underlying conditions or even
poor perceived health is widely corroborated by other studies*?°>— and in
line with their higher risk to contract severe COVID-19 illness.?® Further-
more, pervasiveness of distress in breast cancer patients compared to
those with other malignancies is well researched and often influenced by
social context.?” Female gender, news consumption and having symp-
toms suggestive of COVID-19 were previously identified as risk factors,?®
but not shown here. Patients of younger age and with localized disease
have been shown to manifest resilience to psychological distress in spite
of a cancer diagnosis.'® Here, age and stage did not affect distress,
suggesting that general parameters of prognosis do not allay COVID-
stress response. The lack of difference between cancer type and stage
may be due to patient receipt of intravenous treatment, which may be a
factor in determining vulnerability. This analysis evaluated patients receiv-
ing intravenous treatment, which may define a group of patients with
cancer who are more aware of reductions in immune system function
and possible susceptibility to COVID-19 infection and complications, as
opposed to those treated with surgery, receiving radiotherapy or other
local treatment, oral medication at home or none at all. Finally, social sup-
port is considered an important contributor to improving well-being and
reducing distress in cancer patients both in ordinary and extraordinary
times. 16

In international databases, a steep decline in oncology-related

procedures and visits has been observed.?®?? |t has been suggested
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that the dread of “unnecessary” hospital visits, especially at the inter-
face with the emergency department, may make cancer patients
reluctant to seek medical help in acute situations. This conjecture war-
rants further investigation in larger controlled studies. The possibility
that patients avoid hospital visits could have detrimental conse-
quences on outcome, with potential delayed diagnoses of treatment-
related adverse events, oncological emergencies or disease
progression.

This study has several limitations. Firstly, a small sample size
taken from a single institution was utilized. Patients chose to partici-
pate perhaps affecting degree of distress or willingness to partake in
the study. The study cohort included mostly patients with metastatic
disease, which may have influenced the results as a subpopulation
more at risk and more distressed by COVID-19. These reflect the
patient distribution in the RMC oncology daycare. Importantly,
COVID-19 distress and HADs were not evaluated at both time points,
rather one was compared to the other, limiting the strength of the
data. At T1, a general survey was conducted to assess the degree of
COVID-19 distress, and as the epidemic progressed and the lockdown
continued, the need arose for a validated quantification of patient dis-
tress, or the HADs survey. This does not represent change over time
but rather a longitudinal comparison of separate factors, or initial
COVID-distress and eventual psychological state. In other words,
those who were weary of COVID-19 also eventually demonstrated
high anxiety levels, which was not true for depression, thus isolating
anxiety as a uniqgue COVID-19 related issue and providing further dis-
tinction between cancer-anxiety and COVID-19-anxiety. It can be
assumed that actual levels may in fact be higher as patients who did
not arrive for treatment due to self-isolation were not represented.
Large interventional controlled trials are needed to support findings of
patient distress and determine ramifications on patient treatment or
outcome.

While in some parts of the world the pandemic is abating, in other
parts, peak levels are being experienced, and in still others, harbingers
of additional waves are emerging — regardless, oncology teams should
anticipate emotional distress among patients and prepare in advance.
Availability of accurate information and the use of precautionary mea-
sures as hand-washing and wearing a mask, have been shown to cor-
relate with lower COVID-19-related anxiety and depression.??
Evidence-based clear guidelines and detailed treatment plans should
be conveyed and implemented. Active interventions should be pur-
sued, such as psychological counseling, interactive virtual meetings,
encouragement of maintaining healthy diet and exercise.> Meaningful
guidance and multidisciplinary support should aim to reduce feelings
of hopelessness and lack of control. In conclusion, sufficient attention
should be reserved for the psychological care of cancer patients con-
cerning the current pandemic, with the aim of alleviating anxiety espe-
cially at vulnerable points in time, in order to minimize risk without

compromising care.
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