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Simple Summary: Whilst information on the impact of COVID-19 on cancer care continues to
increase exponentially, little is known about the impact of COVID-19 on the mental health and
coping behaviors of cancer patients. This study constitutes a sub-study of a large international survey
conducted during the first wave of the pandemic, looking specifically at the impact of COVID-19
on the mental health and protective behaviors of cancer participants, compared to non-cancer
participants. It also explored whether cancer participants perceived COVID-19 as a bigger threat
compared to their cancer and whether this perception affected their psychological outcomes, such
as their perceived level of stress. Overall, cancer participants appeared better adapted compared
to non-cancer participants, well-functioning, resilient and able to adjust, and prepared to deal with
what is otherwise a worldwide crisis; perhaps as a result of their previous cancer experience. Whilst
good news, these results should not lead to a dismissal of the specific needs of cancer patients and as
the pandemic drags on, cancer population dedicated studies should be performed to ensure adequate
care for these patients.

Abstract: A population-based cross-sectional study was conducted during the first COVID-19 wave,
to examine the impact of COVID-19 on mental health using an anonymous online survey, enrolling
9565 individuals in 78 countries. The current sub-study examined the impact of the pandemic and
the associated lockdown measures on the mental health, and protective behaviors of cancer patients
in comparison to non-cancer participants. Furthermore, 264 participants from 30 different countries
reported being cancer patients. The median age was 51.5 years, 79.9% were female, and 28% had
breast cancer. Cancer participants reported higher self-efficacy to follow recommended national
guidelines regarding COVID-19 protective behaviors compared to non-cancer participants (p < 0.01).
They were less stressed (p < 0.01), more psychologically flexible (p < 0.01), and had higher levels
of positive affect compared to non-cancer participants. Amongst cancer participants, the majority
(80.3%) reported COVID-19, not their cancer, as their priority during the first wave of the pandemic
and females reported higher levels of stress compared to males. In conclusion, cancer participants
appeared to have handled the unpredictable nature of the first wave of the pandemic efficiently, with a
positive attitude towards an unknown and otherwise frightening situation. Larger, cancer population
specific and longitudinal studies are warranted to ensure adequate medical and psychological care
for cancer patients.

Keywords: cancer patients; mental health; health behaviors; protection behaviors; COVID-19
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1. Introduction

The unparalleled health crisis caused by COVID-19 has created a major impact on
cancer care worldwide. Early reports suggested that the prevalence of cancer in patients
with COVID-19 is high and that cancer patients and cancer survivors are at-risk population
groups for COVID-19 [1,2]. More importantly, cancer patients appear to be at higher risk
of developing severe complications associated with COVID 19 [1,3] leading to fatality
rates of 10–30% as shown in single center studies [3,4] and a mortality rate of 25.6% in a
pooled analysis of 52 studies [5]. Cancer-specific characteristics including cancer type—
hematological malignancies, lung cancer—and metastatic (versus early) disease, but also
other risk factors which may coexist with cancer including older age and multiple comor-
bidities, have rendered patients with cancer more vulnerable to SARS–COV-2 [4,6–9] and
its sequalae. Therefore, understanding how cancer patients adhere to protective behaviors,
recommended by local and international organizations, is important.

The Health Belief Model [10] is one of the theories used, to explain adherence to
behaviors which can pertain to how vulnerable individuals consider themselves regarding
a disease (perceived susceptibility), and how severe they consider the disease (perceived
severity). The model has been used to understand COVID-19 related behaviors, such as
intentions to vaccinate [11], adopting contact tracing [12], and adherence to protective
behaviors [13]; but how this evidence translates to cancer patients’ behaviors is yet to be
examined. There can be differences in how cancer patients (similarly to other chronic
patients) adhere to self-protective behaviors reflecting their response to adjustments in risk
assessment found elsewhere [14]. Thus, an individual’s assessment of risk may influence
their behavior [15].

Many studies focused on the role of anticancer treatment particularly systemic therapy
during the pandemic, with some but not all, reporting worsening of COVID-19-related out-
comes, essentially increased mortality, in cancer patients undergoing active therapy [16,17].
These results prompted the implementation of updated recommendations by professional
oncology societies on most cancer types to aid treatment decision making during the pan-
demic [18–25]. Yet, the challenges in cancer care linked directly or indirectly to COVID-19
are multifaceted. Delayed diagnosis, disruption of therapies, interruption or downscaling of
screening programs, and follow-ups have been documented since the start of the pandemic
in March 2020 [26]. Although long-term consequences may be indecipherable at present,
predictive modelling indicated increases in the number of deaths due to delays in cancer
diagnosis [27] and a detrimental impact on healthcare finances due to delayed access to
cancer services [28].

Whilst information on all aforementioned COVID-19-influenced areas of cancer care
continues to build exponentially, little is known about the impact of COVID-19 on cancer
patients’ mental health. Since the COVID-19 pandemic, cancer patients and survivors have
suffered from financial strains [29], especially for those with low income [30]; increased
levels of loneliness [31] and their health-related quality of life, mainly their social, emotional,
and cognitive functioning [32]. At a general population level, the abrupt and profound
disruption of daily routines, has unsurprisingly brought increases in psychological distress,
higher anxiety and depression levels, anger, and confusion [33–35]. The psychological
implications on wellbeing have been explored in different countries [36–42], different
professional groups including medical professionals and nurses [43–45], and in different
population groups [46–48]. At the same time, identifying factors that have demonstrated
facilitating wellbeing, such as psychological flexibility (ability to cope with, accept, and
adjust to difficult situations) and mindfulness qualities (ability to be in the present moment
rather than lost in past or future thinking) [49–52], social support [53,54], and tackling
the impact of income loss, [55] can help to develop interventions that can ameliorate the
impact of stress.

An international population-based cross-sectional study was conducted during the
first lockdown period (April 2020–June 2020) to explore how people across the world re-
acted to COVID-19 by examining outcomes of stress, depression, affect, and wellbeing [33].
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With the participation of 9565 people from 78 countries, the results showed that on average
about 10% of the sample had low levels of mental health whilst 50% had only moderate
mental health. In the current study we focused on the responses of the cancer participants
who participated in the international study.

In this study, we sought to examine: (1) the level of adherence to protective behaviors
of cancer participants in comparison to non-cancer participants and whether the factors
associated with adherence differ between cancer participants and those without cancer
(protective behaviors hypothesis); (2) the impact of the pandemic and the associated lock-
down measures on mental health and emotional status of cancer participants in comparison
to non-cancer participants and whether the factors associated with elevated levels of stress
differ between cancer participants and those without cancer (mental health and coping
hypothesis); and (3) whether cancer participants perceived COVID-19 as a bigger threat
compared to their cancer and whether perceiving COVID-19 as a bigger threat affected
their psychological outcomes (beliefs about COVID-19 hypothesis). We hypothesized that
(1) cancer participants being more susceptible to COVID-19 will demonstrate higher adher-
ence to protective behaviors; (2) the mental health of cancer participants would be more
highly affected compared to non-cancer participants. The third objective is exploratory and
thus no a priori hypothesis was made.

2. Materials and Methods

Ethics approval was obtained from the Cyprus National Bioethics Committee (ref.:
EEBK EP2020.01.60) followed by site approvals in participating countries. All participants
provided electronic informed consent prior to completing the online survey (by clicking
‘yes’).

2.1. Participants

Individuals aged 18 and older, residing in any country were able to read in a study
language (English, Greek, German, French, Spanish, Turkish, Dutch, Latvian, Italian,
Portuguese, Finnish, Slovenian, Polish, Romanian, Hong Kong, Hungarian, Montenegrin,
Persian) were eligible to participate. There were no other exclusion criteria. Participants
who agreed to participate in the study were invited to provide electronic informed consent
and completed a 20-min online survey via a secured Google platform. No incentives were
provided for participation. Participants were able to enroll in the study only once.

2.2. Study Design

A population-based cross-sectional study was conducted using an anonymous on-
line survey which was distributed directly by the thirty-three participating universities
to students and academic staff and through respective websites. The survey was also
distributed through local press, social media, professional networks, local hospitals and
health centers, social institutions, and through professional groups’ email lists in the partic-
ipating countries. Data were collected for a period of two months—between 7 April and
7 June 2020—during which time a state of emergency for COVID-19 was declared by the
World Health Organization (WHO) as well as in the majority of countries participating in
the study.

2.3. Study Measures

The participants were assessed with well validated and established measures and
in cases where measures were not already available in a language, they were subject to
forward and backward translation procedures [56]. All measures were selected after a
consensus agreement among the research members of the study.

2.3.1. Measures for All Participants

All participants responded to a number of measures which were subsequently used
for comparisons between cancer participants and non-cancer participants.
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Socio-demographic and medical characteristics—including age, gender, marital status,
employment status, educational level, parenthood status and living conditions, as well as
cancer site at diagnosis were documented.

Lockdown and COVID-19 infection information—including length of lockdown,
whether participants needed to leave home for work, had any change in their finances,
whether they were able to obtain basic supplies, and the amount of living space they were
confined in during the lockdown. Participants were also asked whether they, their partner,
or significant other was diagnosed with COVID-19 at the time of their participation.

Adherence to COVID-19 protective behaviors (isolating, keeping distance, and hand
washing), self-efficacy, and intentions to follow protective behaviors were also asked.
Details on the questions asked on these measures are summarized in Table S1. In general,
participants were asked to respond on a Likert-type scale for each behavior ranging from
0 to 10 and one question on whether they intended to follow recommended behaviors
for the following week with a 7-point Likert scale. Self-efficacy was assessed using an
adapted version of the new general self-efficacy scale [57] with a computed score for each
participant with higher scores indicating higher self-efficacy.

Social support and family functioning—Participants responded to Oslo Social Support
Scale (OSS), a well-validated instrument assessing social determinants of health [58], and
the Brief Assessment of Family Functioning (BAFFS), a measure with adequate internal
consistency, construct, and concurrent validity assessing family functioning [59]

Mental Health—Participants responded to questions related to perceived stress (Per-
ceived Stress Scale, PSS) [60], depressive symptomatology (Multidimensional State Bore-
dom Scale, MSBS) [61], wellbeing (Mental Health Continuum Short Form for Adults,
MHCSF) [62], positive/negative affect (Positive and Negative Affect Scale, PANAS) [63],
mindfulness (Cognitive Affective Mindfulness Scale, CAMS) [64], and psychological flexi-
bility (Psy-Flex) [65]. These measures’ factorial, convergent, content, and construct validity
as well as reliability has been well established with cancer patients and the general popula-
tion in the literature [66–69]. Details of mental health parameters and the corresponding
measures are available in Table S1 and scoring information are available elsewhere [33].

Beliefs about COVID-19—A modified version of a questionnaire that measures the
Health Beliefs Model’s perceived susceptibility and perceived severity parameters was
used [70].

2.3.2. Measures for Cancer Participants Only

Apart from the backbone questionnaire completed by all participants, specific ques-
tions were addressed to cancer participants only.

Cancer information—Participants reported the type of cancer, whether they were
on anti-cancer therapy at the time of the survey, and whether the therapy was adjuvant
(preventative) or for active disease.

Feelings towards cancer and COVID-19—Participants responded to three questions
assessing what scared them the most at that moment, what they thought could harm
them more, and what was their health priority at that moment (cancer or COVID-19).
Subsequently their response to the question about priority, was used as an outcome in
logistic regression models.

2.4. Statistical Analyses

Participants’ characteristics are presented descriptively using mean ± standard devia-
tion (SD) for continuous variables with normal distributions and as median and interquar-
tile range (IQR) for measures that do not follow the normal distribution.

For the beliefs about COVID-19 hypothesis and the protective behaviors hypothesis,
Pearson’s chi-square test was employed to detect any differences between the variable
on cancer diagnosis (cancer participants vs. those without) with the variable on their
current priority (cancer vs. COVID-19). T-test and Kolmogorov–Smirnov test were applied
to detect any differences between cancer participants and non-cancer participants and
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those with cancer vs. COVID-19 as their priority, and the continuous characteristics of the
participants. The following cut-off values were used for the evaluation of the effect sizes:
‘tiny’ ≤ 0.05, ‘very small’ from 0.05 to 0.10, ‘small’ from 0.10 to 0.20, ‘medium’ from 0.20 to
0.30, ‘large’ from 0.30 to 0.40 and ‘very large’ > 0.40 [71].

For the protective behaviors hypothesis and the mental health and coping hypothesis,
multivariate linear regression modelling was performed to evaluate the significance of
different psychological and behavioral parameters on stress and in the level of keeping dis-
tance which constitutes behavior that was newly introduced into people’s routine [72] after
accounting for different demographic and socio-economic characteristics, and psychologi-
cal flexibility. Specifically, multivariate linear regression models were used, adjusting for
different socio-demographic and socio-economic characteristics (i.e., age, gender). Firstly,
we added perceived social support (model 1), then perceived susceptibility and perceived
severity of COVID-19 (model 2), change in finances during lockdown and availability of ob-
taining all the basic supplies (model 3), and psychological flexibility (model 4). Finally, we
applied a multivariate regression model adjusted for all predictors including cancer as pri-
ority, age, gender, cancer type, whether they were receiving anti-cancer therapy, perceived
social support, perceived susceptibility and perceived severity, change in finances during
quarantine and availability of obtaining all the basic supplies, and psychological flexibility
(model 5). B-coefficients and the corresponding 95% CIs were reported. The statistical
hypotheses were two-sided with statistical significance level set at α = 0.05. Statistical
analysis was conducted using STATA 14.0 statistical software (Stata Corp, College Station,
TX, USA).

3. Results
3.1. Participants

Of the 9565 participants, 264 reported being cancer patients (Table 1). The median age
of cancer participants was 51.5 years whereas for the non-cancer participants was 34 years
(n = 9301, p < 0.01). The majority of cancer participants were female (79.9%) with males
generally being older (M = 55, IQR = 40, 64.5) than females (M = 50, IQR = 40, 59, p = 0.04)
and reporting worse losses in terms of their personal finances (44% vs. 25%, p = 0.02).
Female cancer patients reported higher levels of stress (median = 15, IQR = 10, 21) than
men (median = 12, IQR = 9, 17, p = 0.03). Cancer participants were residents in 30 different
countries (see Supplementary Material). The majority were women with breast cancer
(28%), followed by women with cancers of the female reproductive system (22%). Almost
one third (31%) reported receiving adjuvant (preventative) therapy at the time of the
survey, whilst 12% were receiving therapy for active disease. The remaining 57% were not
receiving any therapy at the time. Most participants were working full time with more
cancer participants being married (53%) compared to those without cancer (36%, p < 0.01).
All information on participants’ sociodemographic information and further comparisons
between cancer and non-cancer participants, as well as male and female cancer participants,
are presented in Table 1, Table 2, Table S1, and Table S2, respectively.

3.2. Comparisons between Cancer Participants and Participants Not Reporting Cancer
3.2.1. COVID-19 Protective Behaviors

Participants reporting cancer diagnosis were more likely to keep the recommended
physical distance from other people (median = 10, IQR = 9, 10) when going out compared to
non-cancer participants with a small effect size (median = 9, IQR = 8, 10, p < 0.01, d = 0.19).
There were no differences between the two groups on limiting unnecessary traveling and
washing hands (Table 2). Moreover, cancer participants reported a slightly higher level of
self-efficacy on following the recommended national guidelines on COVID-19 protective
behaviors compared to non-cancer participants with a small effect size (p < 0.01, d = 0.2).
In addition, a higher percentage of cancer participants (67%) stated that they intended on
following the recommendations for social distancing for the following week compared to
non-cancer participants (57%, p < 0.01).
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Table 1. Socio-demographic and medical characteristics of the participants who were recruited in the study overall and separately for cancer and non-cancer participants.

Total
(n = 9565)

Cancer
Participants

(n = 264, 2.8%)

Non-Cancer
Participants

(n = 9301, 97.2%)
p-Value Effect Size

Socio-demographic Characteristics

Age median
(years (IQR)) a 34 (24–46) 51.5 (40,60) 34 (26,45) 0.15 g 1.05 i

Gender
(n (%)) b

Male 2101 (22.0) 52 (19.7) 2049 (22.0) 0.66 h 0.01 j

Female 7431 (77.7) 211 (79.9) 7220 (77.6)

Other/Non-Binary 33 (0.3) 1 (0.4) 32 (0.3)

Employment status
(n (%)) b

Working full time 5108 (53.4) 134 (50.8) 4974 (53.5) <0.01 h** 0.15 j

Working part time 1674 (17.5) 49 (18.6) 1625 (17.5)

Unemployed 2218 (23.2) 24 (9.1) 2194 (23.6)

On parental leave 241 (2.2) 6 (2.3) 208 (2.2)

Retired 351 (3.7) 51 (19.3) 300 (2.2)

Working as a health professional
(n (%)) c

Yes 1556 (16.6) 54 (21.3) 1502 (16.5) 0.33 h 0.02 j

No 7819 (83.4) 200 (78.7) 7619 (83.5)

University student
(n (%)) d

Yes 2718 (28.8) 26 (10.1) 2692 (29.3) 0.04 h* 0.07 j

No 6735 (71.2) 232 (89.9) 6503 (70.7)

Education level
(n (%)) e

Primary 77 (0.8) 2 (0.8) 75 (0.8) 0.74 h 0.04 j

Secondary 2348 (25.2) 49 (18.6) 2299 (24.3)

Higher 6887 (74.0) 213 (80.6) 7097 (74.9)

Marital status
(n (%)) b

Single 2947 (31.2) 48 (18.3) 2899 (31.6) 0.88 h 0.09 j

In a relationship/Engaged/Married 5912 (62.6) 178 (68.3) 5734 (62.5)

Divorced/Widower 581 (6.2) 35 (13.4) 546 (5.9)

Have children
(n (%)) b

Yes 3899 (40.8) 174 (65.9) 3725 (40.1) 0.24 h 0.09 j

No 5666 (59.2) 90 (34.1) 5576 (59.9)
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Table 1. Cont.

Total
(n = 9565)

Cancer
Participants

(n = 264, 2.8%)

Non-Cancer
Participants

(n = 9301, 97.2%)
p-Value Effect Size

Socio-demographic Characteristics

Living situation
(n (%)) b

Live alone 1397 (14.6) 47 (17.8) 1350 (14.5) 0.45 h 0.07 j

Live with parents 1991 (20.8) 19 (7.2) 1972 (21.2)

Live with one of parents 484 (5.1) 5 (1.9) 479 (5.2)

Live with own family 5171 (54.1) 185 (70.1) 4986 (53.6)

Live with friends/roommates 522 (5.5) 8 (3.0) 514 (5.5)

COVID-19 Infection

Infected by COVID-19
(n (%)) b

Yes 135 (1.4) 6 (2.3) 129 (1.4) 0.48 h 0.01 j

No 8417 (88.0) 230 (87.1) 8187 (88.0)

Unsure or have had symptoms but not diagnosed 1013 (10.6) 28 (10.6) 985 (10.6)

Partner been infected by COVID-19
(n (%)) f

Yes 70 (0.7) 4 (1.5) 66 (0.7) 0.27 h 0.02 j

No 8732 (92.2) 243 (92.4) 8489 (92.2)

Unsure or (s)he has had symptoms but not diagnosed 670 (7.1) 16 (6.1) 654 (7.1)

Others infected by COVID-19
(n (%)) e

Yes 538 (5.6) 19 (7.2) 519 (5.6) 0.38 h 0.01 j

No 8227 (86.0) 227 (86.0) 8000 (86.0)

Unsure or (s)he has had symptoms but not diagnosed 799 (8.4) 18 (6.8) 781 (8.4)

Abbreviations: IQR, interquartile range; a n = 9563; b n = 9565; c n = 9375; d n = 9453; e n = 9564; f n = 9472; g differences between cancer participants and participants not reporting cancer were examined with
t-test if outcomes were continuous variables with normal distributions; h differences between cancer participants and participants not reporting cancer were examined with χ2 test if categorical outcomes; i effect
sizes were examined with Cohen’s d if outcomes were continuous variables; j effect sizes were examined with Cramér’s V if outcomes were categorical variables. * Statistically significant p < 0.05 ** Statistically
significant p < 0.01.
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Table 2. Comparisons between participants reporting cancer vs. no cancer.

Total
(n = 9565)

Cancer
Participants

(n = 264, 2.8%)

Non-Cancer
Participants

(n = 9301, 97.2%)
p-Value Effect

Size

COVID-19 Protective Behaviors (score 0–10)

Keeping distance from other people when going out (median (IQR)) a 9 (8, 10) 10 (9–10) 9 (8–10) <0.01 c* 0.19 e

Self-isolating, limiting unnecessary travelling according to national guidelines
(median (IQR)) a 10 (9, 10) 10 (9–10) 10 (9–10) 0.05 c* 0.03 e

Washing hands regularly with water and soap (median (IQR)) a 10 (9, 10) 10 (9–10) 10 (9–10) 0.04 c* 0.17 e

Protective behaviors self-efficacy (median (IQR)) 6.2 (5.6–7) 6.6 (5.9–7) 6.2 (5.6–7) <0.01 c** 0.20 e

Coping Styles and Social Support

Social support (OSS)e (N (%)) b

Low 2337 (24.4) 52 (19.8) 2285 (24.6) <0.01 d** 0.03 f

Moderate 4999 (52.3) 129 (49.0) 4870 (52.4)

High 2227 (23.3) 82 (31.2) 2145 (23.0)

Family functioning (BAFFS) (median (IQR)) 6 (4–7) 5 (4–6) 6 (4–7) 0.45 c 0.10 e

Mental Health Outcomes

Perceived stress (PSS) (median (IQR)) 17 (12–22) 15 (10–20) 17 (12–22) <0.01 c** 0.27 e

Levels of perceived stress (N (%)) b

Low 3159 (33.0) 119 (45.3) 3040 (32.7) <0.01 d** 0.04 f

Moderate 5344 (55.9) 120 (45.6) 5224 (56.2)

High 1060 (11.1) 24 (9.1) 1036 (11.1)

Psychological flexibility (Psy-Flex) (median (IQR)) 34 (30, 37) 35 (32, 38) 34 (30, 37) <0.01 c** 0.37 e

Mindfulness (CAMS) (median (IQR)) 27 (24–29) 27 (25–30) 27 (24–29) 0.04 c* 0.19 e

Prosocialness (PSA) (median (IQR)) 23 (20, 26) 23 (20–26) 23 (20–26) 0.99 c 0.01 e

Depressive symptomatology (MSBS—reinforcement) (median (IQR)) 3 (3–3) 3 (3–3) 3 (2,3) 0.77 c 0.10 e

Depressive symptomatology (MSBS -boredom) (median (IQR)) 2 (1.5–3) 2 (1.5–2.5) 2 (1.5–3) <0.01 c** 0.24 e

Wellbeing total (MHCSF) (median (IQR)) 42 (31–52) 46 (36–54) 42 (31–52) <0.01 c** 0.22 e
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Table 2. Cont.

Total
(n = 9565)

Cancer
Participants

(n = 264, 2.8%)

Non-Cancer
Participants

(n = 9301, 97.2%)
p-Value Effect

Size

Hedonic wellbeing (MHCSF) (median (IQR)) 11 (8–12) 12 (9–13) 11 (8–12) <0.01 c** 0.19 e

Eudemonic social wellbeing (MHCSF) (median (IQR)) 11 (7–16) 12 (8–17) 11 (7–16) 0.21 c 0.16 e

Eudemonic psychological wellbeing (MHCSF) (median (IQR)) 21 (15–24) 23 (18–26) 21 (15–24) <0.01 c** 0.24 e

Wellbeing type (MHCSF)

Languishing 882 (10.1) 20 (8.1) 862 (10.2) <0.01 d** 0.04 f

Moderately mentally healthy 4345 (50.0) 104 (41.9) 4241 (50.2)

Flourishing 3468 (39.9) 124 (50.0) 3344 (39.6)

Positive affect (PANAS) (median (IQR)) 29 (23–35) 30 (25–37) 29 (23–35) 0.01 c* 0.21 e

Negative affect (PANAS) (median (IQR)) 28 (21–38) 26 (20–33) 28 (21–38) 0.01 c* 0.19 e

Beliefs about COVID-19

Perceived susceptibility (median (IQR)) 9 (6–11) 11 (7.5, 14) 8 (6–11) <0.01 c** 0.56 e

Perceived severity (median (IQR)) 13 (10–15) 14 (12–17) 13 (10–15) <0.01 c** 0.37 e

Abbreviations: BAFFS = Brief Assessment for Family Functioning Scale; CAMS = Cognitive and Affective Mindfulness Scale; IQR = interquartile range; MHCSF = Mental Health Continuum Short Form;
MSBS = Multidimensional State Boredom Scale; OSS = Oslo Social Supports Scale; PANAS = Positive and Negative Affect Scale; PSA = Prosocialness Scale for Adults; PSS = Perceived Stress Scale; a N = 9565;
b N = 9563 c differences between cancer and non-cancer participants were examined with χ2 test; d differences between cancer and non-cancer participants were examined with Kolmogorov–Smirnov test; e effect
size between cancer and non-cancer participants was examined with Cohen’s d; f effect size between cancer and non-cancer participants was examined with Cramér’s V. * Statistically significant p < 0.05 **
Statistically significant p < 0.01.
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3.2.2. Coping Styles, Social Support and Family Functioning

There were no significant differences between the two groups on coping with stressors
including using emotional support, humor, and self-blaming (Table S1). A higher number of
cancer participants reported more social support (31%) compared to non-cancer participants
(23%) but with tiny effect size (p < 0.01, d = 0.03). There were no significant differences
between the two groups on family functioning (Table 2).

3.2.3. Mental Health Outcomes

Cancer participants were less stressed (median = 15, IQR = 10, 20) than non-cancer
participants with a medium effect size (median = 17, IQR = 12, 22, p < 0.01, d = 0.27).
There were some differences between the two groups in terms of the three dimensions of
wellbeing with largest differences reported on eudemonic psychological wellbeing with
cancer participants (median = 23, IQR = 18, 26) scoring higher than non-cancer participants
with medium effect size (median = 21, IQR = 15, 24, p < 0.01, d = 0.24). For all dimensions,
cancer participants reported higher levels of wellbeing with one in two flourishing (50%)
and 41.9% having moderate status of mental health (Table 2). Similar trends were found
for non-cancer participants but with fewer of them flourishing (39.6%) compared to cancer
patients. Cancer participants reported slightly higher levels of positive affect (median = 30,
IQR = 25, 37) and thus propensity to experience positive emotions and interact with others
positively compared to non-cancer participants with moderate effect size (median = 29,
IQR = 23, 35, p < 0.01, d = 0.21). Further, cancer participants reported lower levels of
negative affect (median = 26, IQR = 20, 33) and thus less tendency to experience the world
in a negative way, compared to non-cancer participants with small effect size (median = 28,
IQR = 25, 38, p < 0.01, d = 0.19). Finally, cancer participants were more psychologically
flexible and thus taking their thoughts lightly, accepting their experiences, and engaging
in what is important to them in the face of challenging situations compared to non-cancer
participants, with large effect size (p < 0.01, d = 0.37) (Table 2). Furthermore, cancer
participants reported being more mindful (living more in the here and now) compared to
non-cancer participants (p = 0.04, d = 0.17) (Table 2).

3.2.4. Beliefs towards COVID-19

Cancer participants felt more susceptible to being infected with COVID-19 (median = 11,
IQR = 7.5, 14) compared to non-cancer participants with very large effect size (median = 8,
IQR = 6, 11, p < 0.01, d = 0.56) and considered the disease to be slightly more severe
(median = 14, IQR = 12, 17) compared to non-cancer participants with large effect size
(median = 13, IQR = 10, 15, p < 0.01, d = 0.37).

3.3. Predictors of Stress and of Adhering to COVID-19 Protective Behaviors

Among cancer participants, in the multivariate model adjusted for all predictors (social
support, perceived susceptibility, perceived change in finances during quarantine, availabil-
ity of obtaining all the basic supplies, and psychological flexibility), results suggested that it
was more likely to adhere to keeping physical distances when going out when feeling less
susceptible to COVID-19, perceiving the disease as more severe, having losses in finances
due to the pandemic, and being psychologically flexible (model 5, Table 3). In the second
multivariate model adjusted for all predictors, we found females reporting higher levels of
stress compared to males. Higher levels of stress were also related to increased perceived
susceptibility to COVID-19, not being able to obtain all the basic supplies, and being less
psychologically flexible (model 5, Table 4).
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Table 3. Multivariate linear regression of the level of keeping distance as a linear combination of social support (model 1),
perceived susceptibility and perceived severity (model 2), change in finances during quarantine and availability of obtaining
all the basic supplies (model 3), psychological flexibility (model 4), and all the predictors (model 5) after adjusting for
different socio-demographic and socio-economic characteristics (i.e., age, gender).

Coefficient

Model 1 Model 2 Model 3 Model 4 Model 5

Priority of Health
Concern during Pandemic

Cancer Ref Ref Ref Ref Ref

COVID-19 0.57 (0.07, 1.07) * 0.29 (−0.23, 0.80) 0.63 (0.13, 1.14) * 0.62 (0.12, 1.11) * 0.43 (−0.09, 0.94)

Age 0.01 (−0.01, 0.02) 0.00 (−0.02, 0.02) 0.01 (−0.01, 0.02) 0.00 (−0.02, 0.02) −0.01 (−0.02, 0.01)

Gender

Male Ref Ref Ref Ref Ref

Female −0.11 (−0.78, 0.56) −0.17 (−0.87, 0.46) −0.02 (−0.71, 0.67) −0.18 (−0.85, 0.48) −0.18 (−0.86, 0.49)

Cancer Type

Thyroid Ref Ref Ref Ref Ref

GI 0.31 (−0.71, 1.33) 0.11 (−0.89, 1.10) 0.42 (−0.60, 1.44) 0.41 (−0.59, 1.42) 0.33 (−0.66, 1.32)

Breast 0.33 (−0.45, 1.11) 0.38 (−0.41, 1.10) 0.43 (−0.35, 1.22) 0.38 (−0.38, 1.15) 0.48 (−0.27, 1.23)

Soft molecular −0.84 (−3.97, 2.29) −0.56 (−3.51, 2.57) −0.83 (−3.95, 2.29) −0.69 (−3.76, 2.39) −0.28 (−3.28, 2.72)

Female reproductive 0.43 (−0.47, 1.33) 0.34 (−0.54, 1.21) 0.56 (−0.35, 1.47) 0.43 (−0.45, 1.32) 0.49 (−0.38, 1.36)

Leukemia 0.29 (−0.72, 1.30) 0.30 (−0.67, 1.29) 0.43 (−0.60, 1.46) 0.26 (−0.73, 1.25) 0.43 (−0.56, 1.42)

Lymphoma 0.19 (−0.85, 1.24) 0.08 (−0.98, 1.05) 0.25 (−0.79, 1.29) 0.32 (−0.71, 1.34) 0.16 (−0.84, 1.17)

Cervical 0.01 (−1.70, 1.71) −0.20 (−1.89, 1.42) 0.14 (−1.56, 1.85) −0.09 (−1.77, 1.59) −0.18 (−1.82, 1.47)

Skin 0.25 (−0.69, 1.18) 0.24 (−0.67, 1.14) 0.34 (−0.59, 1.28) 0.22 (−0.69, 1.14) 0.32 (−0.58, 1.21)

Lung 1.06 (−0.88, 3.00) 1.35 (−0.70, 3.06) 1.24 (−0.69, 3.16) 1.18 (−0.71, 3.07) 1.28 (−0.58, 3.13)

Urine 0.34 (−0.99, 1.66) 0.23 (−0.97, 1.59) 0.37 (−0.96, 1.69) 0.50 (−0.80, 1.80) 0.57 (−0.71, 1.85)

Testicular 0.53 (−1.49, 2.54) 0.33 (−1.62, 2.32) 0.52 (−1.49, 2.53) 0.04 (−1.97, 2.04) −0.01 (−1.96, 1.96)

Prostate 0.57 (−0.83, 1.98) 0.87 (−0.59, 2.15) 0.82 (−0.60, 2.24) 0.54 (−0.83, 1.91) 0.92 (−0.46, 2.30)

Bone 0.22 (−1.45, 1.90) 0.50 (−1.18, 2.08) 0.26 (−1.41, 1.92) 0.16 (−1.48, 1.80) 0.34 (−1.26, 1.95)

Brain 0.13 (−1.53, 1.80) 0.42 (−1.13, 2.12) 0.10 (−1.56, 1.76) 0.17 (−1.46, 1.81) 0.54 (−1.06, 2.14)

Cancer Therapy

Yes Ref Ref Ref Ref Ref

No −0.39 (−0.90, 0.12) −0.31 (−0.81, 0.19) −0.46 (−0.97, 0.05) −0.39 (−0.89, 0.10) −0.38 (−0.88, 0.11)

Social Support 0.05 (−0.04, 0.14) 0.03 (−0.06, 0.12)

Beliefs about COVID-19

Perceived susceptibility −0.08 (−0.14, −0.01) * −0.07 (−0.13, −0.01) *

Perceived severity 0.15 (0.07, 0.23) * 0.14 (0.06, 0.22) *

Finances in Quarantine

Have got better Ref Ref

Stayed the same 1.12 (0.03, 2.21) * 1.18 (0.13, 2.23) *

Have got worse 1.25 (0.13, 2.38) * 1.36 (0.27, 2.45) *

Access to Basic Supplies

Yes Ref Ref

No −0.20 (−1.08, 0.67) −0.13 (−0.97, 0.72)

Psychological Flexibility 0.06 (0.02, 0.10) * 0.05 (0.01, 0.09) *

Note: * Statistically significant p < 0.05.
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Table 4. Multivariate linear regression of stress as a linear combination of social support (model 1), perceived susceptibility
and perceived severity (model 2), change in finances during quarantine and availability of obtaining all the basic supplies
(model 3), psychological flexibility (model 4), and all the predictors (model 5) after adjusting for different socio-demographic
and socio-economic characteristics (i.e., age, gender).

Coefficient (p-Value)

Model 1 Model 2 Model 3 Model 4 Model 5

Priority of Health Concern
during Pandemic

Cancer Ref Ref Ref Ref Ref

COVID-19 0.73 (−1.50, 2.97) 0.66 (−1.69, 2.92) 0.97 (−1.22, 3.17) 0.38 (−1.71, 2.46) 0.29 (−1.82, 2.41)

Age −0.16 (−0.24, −0.08) * −0.12 (−1.20, −0.04) * −0.15 (−0.23, −0.08) * −0.10 (−0.18, −0.03) * −0.07 (−0.14, 0.01)

Gender

Male Ref Ref Ref Ref Ref

Female 0.53 (−2.46, 3.52) 1.49 (−1.51, 4.50) 1.41 (−1.59, 4.41) 1.16 (−1.63, 3.95) 3.01 (0.24, 5.78) *

Cancer Type

Thyroid Ref Ref Ref Ref Ref

GI −1.03 (−5.57, 3.50) −1.27 (−5.77, 3.22) −0.33 (−4.79, 4.12) −2.00 (−6.23, 2.22) * −1.48 (−5.56, 2.60) *

Breast −3.99 (−7.45, −0.53) * −4.40 (−7.81, −1.00) * −3.80 (−7.20, −0.40) * −4.43 (−7.65, −1.21) * −4.32 (−7.40, −1.24) *

Soft molecular −13.12 (−27.03, 0.79) −13.99
(−27.70, −0.27) * −11.05 (−24.64, 2.54) −14.45

(−27.40, −1.50) *
−14.21

(−26.54, −1.88) *

Female reproductive −4.70 (−8.68, −0.67) * −4.67 (−8.62, −0.72) * −4.47 (−8.41, −0.52) * −4.71 (−8.43, −0.98) * −4.68 (−8.25, −1.10) *

Leukemia −5.60 (−10.07, −1.12) * −6.25 (−10.66, −1.83) * −5.95 (−10.41, −1.48) * −5.35 (−9.52, −1.19) * −6.39 (−10.45, −2.33) *

Lymphoma −7.52 (−12.16, −2.90) * −7.85 (−12.42, −3.28) * −7.56 (−12.10, −3.03) * −8.76 (−13.07, 4.45) −8.11 (−12.25, −3.98) *

Cervical −8.10 (−15.67, −0.52) * −7.40 (−14.87, 0.07) −9.03 (−16.47, −1.59) * −7.21 (−14.27, −0.16) * −7.46 (−14.21, −0.70) *

Skin −6.62 (−10.77, −2.48) * −6.40 (−10.47, −2.32) * −6.65 (−10.71, −2.59) * −6.43 (−10.29, −2.57) * −6.36 (−10.04, −2.68) *

Lung −5.95 (−14.56, 2.66) −7.70 (−16.12, 0.73) −8.08 (−16.46, 0.30) −7.19 (−15.15, 0.77) −7.72 (−15.36, −0.09) *

Urine −0.88 (−6.74, 4.98) −0.05 (−5.80, 5.69) 1.37 (−4.38, 7.12) −2.26 (−7.73, 3.21) −0.69 (−5.94, 4.57)

Testicular −13.54 (−22.49, −4.59) * −10.95
(−19.84, −2.05) *

−13.09
(−21.83, −4.35) * −9.10 (−17.50, −0.62) * −7.83 (−15.90, 0.24)

Prostate −6.16 (−12.38, 0.07) −5.97 (−12.15, 0.20) −5.10 (−11.29, 1.09) −5.90 (−11.68, −0.12) * −3.64 (−9.30, 2.03)

Bone 1.36 (−6.06, 8.79) −0.21 (−7.54, 7.11) 0.47 (−6.79, 7.73) 1.91 (−5.01, 8.82) 0.63 (−5.97, 7.23)

Brain 0.53 (−6.87, 7.93) 0.17 (−7.15, 7.48) 1.99 (−5.24, 9.22) 0.25 (−6.64, 7.13) 0.27 (−6.32, 6.86)

Cancer Therapy

Yes Ref Ref Ref Ref Ref

No −1.00 (−3.26, 1.25) −0.49 (−2.75, 1.77) −1.05 (−3.27, 1.17) −0.94 (−3.05, 1.16) −0.58 (−2.62, 1.46)

Social Support −0.57 (−0.96, −0.17) * −0.18 (−0.56, 0.19)

Beliefs about COVID-19

Perceived susceptibility 0.57 (0.28, 0.86) * 0.42 (0.15, 0.68) *

Perceived severity −0.26 (−0.62, 0.10) −0.18 (−0.51, 0.15)

Finances in Quarantine

Have got better Ref Ref

Stayed the same −0.18 (−4.93, 4.56) −1.40 (−5.70, 2.91)

Have got worse 3.49 (−1.41, 8.38) 1.73 (−2.73, 6.20)

Access to Basic Supplies

Yes Ref Ref

No 5.69 (1.88, 9.50) * 4.97 (1.49, 8.44) *

Psychological Flexibility −0.54 (−0.71, −0.38) * −0.42 (−0.60, −0.25) *

Note: * Statistically significant p < 0.05.

3.4. Comparisons according to Participants’ Primary Health Concern (Priority):
Cancer or COVID-19

We investigated cancer participants further according to whether they reported having
cancer as their primary health concern (cancer priority group) or COVID-19 (COVID-19
priority group) during the study period. An impressive 80.3% of cancer participants reported
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that COVID-19 was their top priority at the time compared to the remaining 19.7% who
continued to view cancer as their top priority. Those in the cancer priority group were
less likely to be university students (2%) than those in the COVID-19 priority group (12%,
p = 0.04) but they did not significantly differ in other socio-demographic characteristics. All
characteristics of both groups are available in Table 5 and in Table S3.

Table 5. Comparisons between cancer participants who had cancer as their priority vs. those who had COVID-19 as their
priority.

Cancer Priority
(n = 52)

COVID-19 Priority
(n = 191) p-Value Effect

Size

Socio-demographic Characteristics

Median age of participants (years (IQR)) a 54.5 (44, 57.5) 50 (39, 60) 0.15 m 0.07 n

Gender (n (%)) a

Males 12 (23.1) 35 (18.3) 0.66 k 0.06 o

Females 40 (76.9) 155 (81.2)

Other/Non-Binary 0 (0.0) 1 (0.5)

Employment status (n (%)) a

Working full time 134 (50.8) 4974 (53.5) <0.01 k** 0.15 o

Working part time 49 (18.6) 1625 (17.5)

Unemployed 24 (9.1) 2194 (23.6)

On parental leave 6 (2.3) 208 (2.2)

Retired 51 (19.3) 300 (2.2)

Working as a health professional (n (%)) b Yes 13 (26.0) 36 (19.7) 0.33 k 0.06 o

No 37 (74.0) 147 (80.3)

University student (n (%)) c
Yes 1 (2.0) 22 (11.8) 0.04 k* 0.14 o

No 50 (98.0) 164 (88.2)

Education level (n (%)) d

Primary 0 (0.0) 2 (1.1) 0.74 k 0.09 o

Secondary 9 (17.3) 34 (18.2)

Higher 43 (82.7) 151 (80.7)

Marital status (n (%)) e

Single 10 (19.6) 34 (18.0) 0.88 k 0.10 o

In a relationship/Engaged/Married 35 (68.6) 128 (67.7)

Divorced/Widower 6 (11.8) 27 (14.3)

Having children (n (%)) a
Yes 37 (71.2) 119 (62.3) 0.24 k 0.08 o

No 15 (28.8) 72 (37.7)

Living situation (n (%)) a

Living alone 7 (13.5) 38 (19.9) 0.45 k 0.12 o

Living with parents 5 (9.6) 14 (7.3)

Living with one of parents 2 (3.9) 3 (1.6)

Living with own family 38 (73.1) 131 (68.6)

Living with friends/roommates 0 (0.0) 5 (2.6)

Type of cancer (n (%)) f

Breast cancer 19 (36.5) 47 (25.7) 0.67 0.23 o

Female reproductive system cancers 3 (5.8) 24 (13.1)

Cervical cancers 0 (0.0) 4 (22)

Thyroid cancer 4 (7.7) 19 (10.4)

GI cancer 7 (13.5) 10(5.5)

Leukemia and blood cancers 3 (5.8) 14 (7.7)

Lymphomas 4 (7.7) 13 (7.1)

Testicular cancers 0 (0.0) 3 (1.6)

Lung cancers 3 (5.8) 5 (2.7)

Skin cancers 4 (7.7) 21 (11.5)

Brain cancers 1 (1.9) 3 (1.6)

Prostate cancers 2 (3.8) 8 (4.4)

Bone cancers 0 (0.0) 4 (2.2)

Urine cancers 2 (3.8) 6 (3.3)

Soft molecular cancers 0 (0.0) 2 (1.1)
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Table 5. Cont.

Cancer Priority
(n = 52)

COVID-19 Priority
(n = 191) p-Value Effect

Size

Socio-demographic Characteristics

In therapy (n (%)) d
Yes 15 (28.8) 40 (20.9) 0.23 k 0.08 o

No 37 (71.2) 151 (79.1)

Type of therapy (n (%)) g
Adjuvant preventative 12 (70.6) 31 (73.8) 0.80 k 0.20 o

For active disease 5 (29.4) 11 (26.2)

The scariest thing at this moment? (n (%)) h
Cancer 44 (89.8) 37 (19.9) <0.01 k** 0.60 o

COVID-19 5 (10.2) 149 (80.1)

The most harmful thing at this moment? (n (%)) i
Cancer 43 (84.3) 28 (14.8) <0.01 k** 0.62 o

COVID-19 8 (15.7) 161 (85.2)

COVID-19 Protective Behaviors

Keeping distance from other people when going out
(median (IQR)) a 10 (8.5–10) 10 (9–10) 0.77 l 0.28 n

Self-isolating, limiting unnecessary travelling
according to national guidelines (median (IQR)) a 10 (9–10) 10 (9–10) 0.16 l 0.38 n

Washing hands regularly with water and soap
(median (IQR)) a 10 (9–10) 10 (9–10) 0.99 l 0.20 n

Coping and Social Support

Social support (OSS) j (n (%)) h Low 9 (17.3) 43 (22.6) 0.70 k 0.05 o

Moderate 25 (48.1) 88 (46.3)

High 18 (34.6) 59 (31.1)

Perceived Stress (PSS)

Scoree (n (%)) h Low 24 (46.1) 81 (42.6) 0.58 k 0.07 o

Moderate 25 (48.1) 89 (46.8)

High 3 (5.8) 20 (10.6)

Beliefs about COVID-19

Perceived susceptibility (median (IQR)) 9.5 (6.5–13) 11 (8–14) 0.34 g 0.28 n

Perceived severity (median (IQR)) 12.5 (9–15) 15 (13–17) <0.01 g** 0.74 n

Abbreviations: SD = standard deviation; IQR = interquartile range; OSS = Oslo Social Support Scale; PSS = Perceived Stress Scale a n = 264;
b n = 254; c n = 258; d n = 260; e n = 261; f n = 235; g n = 145; h n = 242; i n = 244; j n = 263; k differences between cancer priority and
COVID priority were evaluated by the chi-square test. l Differences between cancer priority and COVID priority were evaluated by the
Kolmogorov–Smirnov test. m differences between cancer priority and COVID priority were evaluated by the t-test; n effect size between
males and females was examined with Cohen’s d; o effect size between males and females was examined with Cramér’s V. * Statistically
significant p < 0.05 ** Statistically significant p < 0.01.

3.4.1. COVID-19 Protective Behaviors

There were no statistically significant differences between the cancer priority group
(56%) or the COVID-19 priority group (73%) on COVID-19 protective behaviors and self-
efficacy. However, it was more likely for those in the COVID-19 priority group (78%) to
report that following the recommended national guidelines was important to them, com-
pared to those in the cancer priority group (Table 5). Specifically, 62.1% of the COVID-19
priority group and 51.9% of the cancer priority group reported keeping distance from other
people when going out all the time, respectively. Moreover, among COVID-19 priority
group, 73.2% reported self-isolating and limiting unnecessary travelling according to na-
tional guidelines while the corresponding percentage among the cancer priority group was
55.8%. Finally, a similar percentage of individuals among the cancer priority group (65.3%)
and the COVID-19 priority group (61.5%) reported washing their hands regularly with
water and soap. Participants who had COVID-19 as their priority considered the disease as
more severe (median = 15, IQR = 13, 17) compared to those that had cancer as their priority,
with very large effect size (median = 12.5, IQR = 9, 15, p < 0.01, d = 0.74) (Table 5).
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3.4.2. Mental Health Outcomes

There were no significant differences between the two groups on their perceived
stress, mindfulness, pro-social behavior, boredom, mental wellbeing, and psychological
flexibility (Table S3). Those in the cancer priority group reported higher positive affect
(median = 32, IQR = 28.5, 38) compared to those in the COVID-19 priority group with large
effect size (median = 30, IQR = 24, 37, p < 0.03, d = 0.34) suggesting they were more likely
to experience positive emotions and interact with others positively despite challenges in
their lives (Table 5). No differences were found between the two groups on negative affect.

4. Discussion

The implications of the COVID-19 pandemic on cancer patients and cancer care are
feared to be immense. This study focused on the impact of COVID-19 on the mental health
of cancer participants and their adherence to COVID-19 protective behaviors through an
international population-based cross-sectional study using an anonymous online ques-
tionnaire. The analyses included comparisons of the parameters examined in the primary
study [33] between cancer participants and non-cancer participants, aiming at describing
the characteristics of the cancer subgroup and examining whether cancer participants’
behaviors, background experience with a chronic disease, and coping mechanisms led to
different responses compared to those of non-cancer participants as well as comparing
cancer participants according to their current health priority (cancer or COVID-19).

Examining the characteristics of the group of participants who reported being cancer
patients, it primarily comprised of women with either breast cancer or cancer of the female
reproductive system, however patients with different cancer types, from different age
groups and different countries, participated in the study. About one third (31%) of the
participants were receiving adjuvant treatment, 12% were receiving treatment for active
disease, but the majority were not receiving any treatment at the time of the study, probably
representing either cancer survivors, patients whose disease was under control, or both. In
line with other studies, women with cancer were more likely to experience higher levels of
stress compared to men [73].

4.1. Adherence to COVID-19 Protective Behaviors

In line with our first hypothesis, cancer participants demonstrated higher adherence
to protective behaviors compared to non-cancer participants. It is important to note that
during the data collection no vaccine was available for COVID-19. This may have affected
study findings, since individual’s perceived susceptibility to COVID-19 may be affected
and this can impact behavior. Cancer participants reported being more likely to keep
physical distancing when going out, had higher self-efficacy to follow recommended pro-
tective behaviors, and stronger intentions to do so than those without cancer. This may be
attributed to higher levels of mortality and morbidity identified in chronic patients who
consequently are more protective of themselves and others [74,75]. We further identified,
that whether those with cancer adhered to protective behaviors or not was associated with
their beliefs towards COVID-19 (susceptibility to COVID-19, considering it more severe),
having lost finances, being more stressed, and generally being more psychologically flexi-
ble, thus more likely to adapt to changing life situations. Cancer participants compared to
non-cancer participants who worried about COVID-19 were more likely to take protective
measures against COVID-19, such as limiting unnecessary travelling. Therefore, beyond
being diagnosed with cancer, their beliefs towards the disease were strongly associated
with their behavior; in line with the Health Belief Model. No other statistically significant
differences were identified in terms of socio-demographic characteristics, lockdown infor-
mation, health behaviors, or social support factors between cancer participants who had
COVID-19 as their priority during the first wave and those who did not.

Despite the fear of COVID-19 contamination, cancer participants presented with
protective factors of high self-efficacy and an intention to follow recommended guidelines
not only of social distancing but also of adhering to measures such as hand washing. This
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may be due to the general attitude of individuals who have learned to live with a chronic
disease and demonstrate flexibility and adjustability in order to cope with the challenges
and unpredictability of an underlying health condition. On the other hand, this may be
associated with the fear they experienced with this new thread which appeared more
severe than cancer itself and led the vast majority of patients to set COVID-19 as their main
priority [76]. Furthermore, in all risk efficacy parameters, cancer participants scored higher
than non-cancer participants, demonstrating their perception that they can deal with such
a difficult situation and get through it even when things get tough.

4.2. Mental Health

Contrary to our second hypothesis, this study found that cancer participants were
less stressed and had better eudemonic psychological wellbeing, coping better (1 in 2 flour-
ishing), with higher positive affect and less negative affect and with higher psychological
flexibility than those without cancer. The levels of stress cancer patients experienced in
this study were also lower than those of frontline healthcare workers found in a recent
study [77]. This interesting finding may again be related to individuals who have had a
cancer experience developing the abilities to better deal with new health-related threats
compared to those who had never before experienced such threat. Higher levels of stress
within the group reporting cancer experiences, were associated with being female, believ-
ing that they are more susceptible to COVID-19, difficulties in obtaining basic supplies,
and being less psychologically flexible. A study including a community reported females
having higher levels of stress, which was confirmed in this study [78].

Closer examination of the results showed that the cancer participants’ responses to
COVID-19 was not influenced by the status of active treatment as shown in other studies,
including, for example, a multicenter study by Sigorski et al. [79] of 306 cancer patients of
all subtypes in Poland receiving systematic therapy during the first wave of the pandemic.
They showed that COVID-19 associated fear and anxiety were significantly lower than
cancer-associated anxiety. Several studies on specific cancer types including sarcoma [80]
and lymphoma [73] showed that patients on active treatment, particularly treatment
with curative intent, were significantly more worried about both COVID-19 and cancer
compared to cancer patients not on treatment (i.e., cancer survivors with their disease
under control). Not surprisingly, higher anxiety and depression levels were documented in
patients with advanced disease and on treatment with palliative intent versus those with
curative intent [81,82]. These findings suggest that cancer patients’ mental health should
be examined in light of the state of their treatment and psychological treatment provided
only to those cancer patients who face difficulties.

Several studies reported increased levels of stress and anxiety in cancer patients since
the start of the pandemic, with anxiety being related to their ongoing treatment, COVID-19
related hospital admissions, and severity of COVID-19 related symptoms [83,84]. Large
scale epidemiological studies coming from China suggested that cancer patients tended to
have overall worse mental health compared to the general population during the COVID-19
crisis [85]. In contrast, some studies [76] showed no elevation of levels of distress or
COVID-19-related fear in cancer patients; instead, equally elevated COVID-19-related fear
in cancer and non-cancer patients were documented in Germany. In our original study of
9565 participants, it was shown that the pandemic was experienced as a stressful situation
by most people (11% reporting the highest levels of stress) [33]. Interestingly, in this study,
cancer participants reported lower levels of perceived stress and depressive symptomatol-
ogy compared to non-cancer participants. At the same time, they reported higher levels of
positive affect, lower levels of negative affect, and a higher level of psychological flexibility
compared to non-cancer participants, suggesting a flexible and positive outlook towards
an unknown and otherwise frightening situation perhaps by accepting their experiences
and engaging in what is important to them. Half of the cancer participants in our study
were patients off cancer treatment and perhaps long-term survivors, which may partly
explain the lower levels of perceived stress, higher level of acceptance, and high levels of
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social support and intention to help others in need. These individuals may as a result of
their cancer experience have become better adapted and well-functioning, resilient, and
adjustable, prepared to deal with what is otherwise a worldwide crisis.

4.3. Beliefs about COVID-19

This study found that cancer participants considered themselves to be more suscepti-
ble to COVID-19 and were more afraid of it than cancer at the present time (first wave).
Among these cancer patients, more than 80% considered COVID-19 as their priority with
no important differences on behavioral adherence to protective behaviors among those
whose priority was cancer. This study showed that cancer participants—as most people
across the world—felt threatened by COVID-19. Cancer participants felt they were more
susceptible to being infected by COVID-19 which they considered a severe disease, more
so than non-cancer participants. Not many of these participants experienced a COVID-19
infection themselves (2.3%) or had direct experience through a partner or close other (1.5%
and 7.2, respectively) at the time; yet the majority (65%) reported that COVID-19 scared
them the most and that COVID-19 could harm them more than anything else (71%). It could
be assumed that this is related to the reports on COVID-19 during the early days of the
pandemic, which suggested that the prevalence of COVID-19 in patients with cancer was
high and that cancer patients comprised an at-risk population for COVID-19 [1,2]. Indeed,
frequency, duration, and diversity of media exposure are related to COVID-19-asscociated
fear in the general population [86] and cancer patients are likely no exception. Interestingly,
however, cancer participants in this study reported shorter screen time (TV, smartphones,
laptops) (Table S1) during the study period compared to non-cancer participants; they there-
fore likely had less exposure to multimedia and scary information compared to non-cancer
participants.

It was interesting to identify three factors consistently associated with both perceived
stress and adherence to protective behaviors: the Health Belief Model parameters of
perceived susceptibility and perceived severity and the Acceptance and Commitment
Therapy (ACT) [87] construct of psychological flexibility. COVID-19 is a context where
people’s attitudes towards the disease strongly influence how they feel and behave and
add to a large body of literature on how the Health Belief Model can be used to understand
health behaviors [88,89]. Psychological flexibility is comprised of inter- and intra-personal
skills that refer to behaviors relating to recognizing and adapting to situations via making
changes towards what is most meaningful and functional for the person [90]. There are
mountains of evidence demonstrating that individuals who exhibit psychological flexibility
adapt better to significant life stressors [90,91].

4.4. Strengths and Limitations

The limitations of the study comprise the small sample of cancer participants, variation
of the study sample including the multiple national backgrounds of the participants, the
different types and cancer statuses, and the varying treatments and treatment stages,
participants were in. Moreover, the study did not target cancer patients only and their
specific needs. It is also possible that participants’ willingness to report that they have
been diagnosed with cancer may differ from country to country according to social norms
and these differences may impact the generalizability of the findings. In addition, findings
related to perceived susceptibility of COVID-19 may have been affected by the lack of an
available COVID-19 vaccine during data collection. These parameters could alternatively
be considered as strengths of the study if it was not for the relatively small number of
cancer participants overall. Some of the limitations originate from the fact that this was
a population-based and not a cancer-specific survey addressing issues relevant to all
participants and not to cancer patients per se and perhaps their specific needs. A cross-
sectional study provides a view of one time point and this study therefore reports on the
mental health status at the specific time period during the first wave of the pandemic.
Many of these parameters may vary with time and as such, longitudinal studies are needed
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to allow comparisons in time and as the pandemic progresses. Finally, this has been a
nomothetical study and individual cancer patients may present with specific psychological
needs that merit attention and should be considered. Thus, the good news that cancer
participants managed well during the first wave of the pandemic should not lead to a
dismissal of specific needs of individuals or of how their well-being may be affected in the
long-term.

5. Conclusions

Overall, this study suggests that cancer participants were well adapted and able to
handle the first wave of the pandemic and its unpredictable and uncontrollable nature.
There is, however, value in proceeding to examine the cancer population on its own merit
and investigate more in depth how this population has been affected, especially in the
long run. As the pandemic drags on and reports of patients not being able to attend
follow-up appointments and routine procedures needing to be postponed, they may bear
psychological taxing effects with additional distress. All these need to be considered so
that cancer patients receive adequate medical and psychological care.
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32. Ciążyńska, M.; Pabianek, M.; Szczepaniak, K.; Ułańska, M.; Skibińska, M.; Owczarek, W.; Narbutt, J.; Lesiak, A. Quality of Life of
Cancer Patients during Coronavirus Disease (COVID-19) Pandemic. Psychooncology 2020, 29, 1377–1379. [CrossRef]

33. Gloster, A.T.; Lamnisos, D.; Lubenko, J.; Presti, G.; Squatrito, V.; Constantinou, M.; Nicolaou, C.; Papacostas, S.; Aydın, G.;
Chong, Y.Y. Impact of COVID-19 Pandemic on Mental Health: An International Study. PLoS ONE 2020, 15, e0244809. [CrossRef]
[PubMed]

34. Presti, G.; Mchugh, L.; Gloster, A.; Karekla, M.; Hayes, S.C. The Dynamics of Fear at the Time of Covid-19: A Contextual
Behavioral Science Perspective. Clin. Neuropsychiatry 2020, 17, 65–71.

35. Presti, G.; Dal Lago, B.; Fattori, A.; Mioli, G.; Moderato, P.; Sciaretta, L.; Costantino, M.A. Mental Health Support to Staff in a
Major Hospital in Milan (Italy) during the COVID-19 Pandemic: A Framework of Actions. Gen. Psychiatry 2020, 33, e100244.
[CrossRef]

36. Meiring, R.M.; Gusso, S.; McCullough, E.; Bradnam, L. The Effect of the COVID-19 Pandemic Movement Restrictions on Self-
Reported Physical Activity and Health in New Zealand: A Cross-Sectional Survey. Int. J. Environ. Res. Public Health 2021, 18, 1719.
[CrossRef]

37. Nurunnabi, M.; Almusharraf, N.; Aldeghaither, D. Mental Health and Well-Being during the COVID-19 Pandemic in Higher
Education: Evidence from G20 Countries. J. Public Health Res. 2020, 9, 2010. [CrossRef]

38. Kim, S.C.; Quiban, C.; Sloan, C.; Montejano, A. Predictors of Poor Mental Health among Nurses during COVID-19 Pandemic.
Nurs. Open 2021, 8, 900–907. [CrossRef]

39. Kobayashi, L.C.; O’Shea, B.Q.; Kler, J.S.; Nishimura, R.; Palavicino-Maggio, C.B.; Eastman, M.R.; Vinson, Y.R.; Finlay, J.M. Cohort
Profile: The COVID-19 Coping Study, a Longitudinal Mixed-Methods Study of Middle-Aged and Older Adults’ Mental Health
and Well-Being during the COVID-19 Pandemic in the USA. BMJ Open 2021, 11, e044965. [CrossRef] [PubMed]

40. Kafle, K.; Shrestha, D.B.; Baniya, A.; Lamichhane, S.; Shahi, M.; Gurung, B.; Tandan, P.; Ghimire, A.; Budhathoki, P. Psychological
Distress among Health Service Providers during COVID-19 Pandemic in Nepal. PLoS ONE 2021, 16, e0246784.

41. Islam, M.; Islam, U.S.; Mosaddek, A.S.M.; Potenza, M.N.; Pardhan, S. Treatment, Persistent Symptoms, and Depression in People
Infected with COVID-19 in Bangladesh. Int. J. Environ. Res. Public Health 2021, 18, 1453. [CrossRef]

http://doi.org/10.1136/esmoopen-2020-000827
http://doi.org/10.1136/esmoopen-2020-000820
http://doi.org/10.1136/esmoopen-2020-000793
http://doi.org/10.1200/JCO.20.00960
http://doi.org/10.1200/JCO.20.02953
http://doi.org/10.1200/GO.21.00033
http://doi.org/10.1016/j.annonc.2020.08.2312
http://doi.org/10.1016/S1470-2045(20)30388-0
http://doi.org/10.1111/ajco.13505
http://www.ncbi.nlm.nih.gov/pubmed/33567163
http://doi.org/10.1002/hed.26187
http://www.ncbi.nlm.nih.gov/pubmed/32329924
http://doi.org/10.1002/cncr.33537
http://www.ncbi.nlm.nih.gov/pubmed/33899220
http://doi.org/10.1002/cncr.33687
http://doi.org/10.1002/pon.5434
http://doi.org/10.1371/journal.pone.0244809
http://www.ncbi.nlm.nih.gov/pubmed/33382859
http://doi.org/10.1136/gpsych-2020-100244
http://doi.org/10.3390/ijerph18041719
http://doi.org/10.4081/jphr.2020.2010
http://doi.org/10.1002/nop2.697
http://doi.org/10.1136/bmjopen-2020-044965
http://www.ncbi.nlm.nih.gov/pubmed/33568377
http://doi.org/10.3390/ijerph18041453


Cancers 2021, 13, 6294 22 of 23

42. Chong, Y.Y.; Chien, W.T.; Cheng, H.Y.; Lamnisos, D.; L, ubenko, J.; Presti, G.; Squatrito, V.; Constantinou, M.; Nicolaou, C.;
Papacostas, S. Patterns of Psychological Responses among the Public during the Early Phase of Covid-19: A Cross-Regional
Analysis. Int. J. Environ. Res. Public Health 2021, 18, 4143. [CrossRef] [PubMed]

43. Fiest, K.M.; Leigh, J.P.; Krewulak, K.D.; Plotnikoff, K.M.; Kemp, L.G.; Ng-Kamstra, J.; Stelfox, H.T. Experiences and Management of
Physician Psychological Symptoms during Infectious Disease Outbreaks: A Rapid Review. BMC Psychiatry 2021, 21, 91. [CrossRef]

44. Aughterson, H.; McKinlay, A.R.; Fancourt, D.; Burton, A. Psychosocial Impact on Frontline Health and Social Care Professionals
in the UK during the COVID-19 Pandemic: A Qualitative Interview Study. BMJ Open 2021, 11, e047353. [CrossRef] [PubMed]

45. Chatzittofis, A.; Karanikola, M.; Michailidou, K.; Constantinidou, A. Impact of the COVID-19 Pandemic on the Mental Health of
Healthcare Workers. Int. J. Environ. Res. Public Health 2021, 18, 1435. [CrossRef] [PubMed]

46. Cheema, M.; Mitrev, N.; Hall, L.; Tiongson, M.; Ahlenstiel, G.; Kariyawasam, V. Depression, Anxiety and Stress among Patients
with Inflammatory Bowel Disease during the COVID-19 Pandemic: Australian National Survey. BMJ Open Gastroenterol. 2021, 8,
e000581. [CrossRef]

47. Hawes, M.T.; Szenczy, A.K.; Olino, T.M.; Nelson, B.D.; Klein, D.N. Trajectories of Depression, Anxiety and Pandemic Experiences;
A Longitudinal Study of Youth in New York during the Spring-Summer of 2020. Psychiatry Res. 2021, 298, 113778. [CrossRef]
[PubMed]

48. Carmassi, C.; Cerveri, G.; Bertelloni, C.A.; Marasco, M.; Dell’Oste, V.; Massimetti, E.; Gesi, C.; Dell’Osso, L. Mental Health of
Frontline Help-Seeking Healthcare Workers during the COVID-19 Outbreak in the First Affected Hospital in Lombardy, Italy.
Psychiatry Res. 2021, 298, 113763. [CrossRef]

49. Chiesa, A.; Serretti, A. Mindfulness-Based Stress Reduction for Stress Management in Healthy People: A Review and Meta-
Analysis. J. Altern. Complement. Med. 2009, 15, 593–600. [CrossRef]

50. Gloster, A.T.; Meyer, A.H.; Lieb, R. Psychological Flexibility as a Malleable Public Health Target: Evidence from a Representative
Sample. J. Context. Behav. Sci. 2017, 6, 166–171. [CrossRef]

51. Gu, J.; Strauss, C.; Bond, R.; Cavanagh, K. How Do Mindfulness-Based Cognitive Therapy and Mindfulness-Based Stress
Reduction Improve Mental Health and Wellbeing? A Systematic Review and Meta-Analysis of Mediation Studies. Clin. Psychol.
Rev. 2015, 37, 1–12. [CrossRef] [PubMed]

52. Panayiotou, G.; Karekla, M.; Mete, I. Dispositional Coping in Individuals with Anxiety Disorder Symptomatology: Avoidance
Predicts Distress. J. Context. Behav. Sci. 2014, 3, 314–321. [CrossRef]

53. Golden, J.; Conroy, R.M.; Bruce, I.; Denihan, A.; Greene, E.; Kirby, M.; Lawlor, B.A. Loneliness, Social Support Networks, Mood and
Wellbeing in Community-Dwelling Elderly. Int. J. Geriatr. Psychiatry J. Psychiatry Late Life Allied Sci. 2009, 24, 694–700. [CrossRef]

54. Panayiotou, G.; Karekla, M. Perceived Social Support Helps, but Does Not Buffer the Negative Impact of Anxiety Disorders on
Quality of Life and Perceived Stress. Soc. Psychiatry Psychiatr. Epidemiol. 2013, 48, 283–294. [CrossRef]

55. Paul, K.I.; Moser, K. Unemployment Impairs Mental Health: Meta-Analyses. J. Vocat. Behav. 2009, 74, 264–282. [CrossRef]
56. Beaton, D.E.; Bombardier, C.; Guillemin, F.; Ferraz, M.B. Guidelines for the Process of Cross-Cultural Adaptation of Self-Report

Measures. Spine 2000, 25, 3186–3191. [CrossRef]
57. Chen, G.; Gully, S.M.; Eden, D. Validation of a New General Self-Efficacy Scale. Organ. Res. Methods 2001, 4, 62–83. [CrossRef]
58. Kocalevent, R.-D.; Berg, L.; Beutel, M.E.; Hinz, A.; Zenger, M.; Härter, M.; Nater, U.; Brähler, E. Social Support in the General

Population: Standardization of the Oslo Social Support Scale (OSSS-3). BMC Psychol. 2018, 6, 31. [CrossRef]
59. Mansfield, A.K.; Keitner, G.I.; Sheeran, T. The Brief Assessment of Family Functioning Scale (BAFFS): A Three-Item Version of the

General Functioning Scale of the Family Assessment Device. Psychother. Res. 2019, 29, 824–831. [CrossRef] [PubMed]
60. Cohen, S.; Kamarck, T.; Mermelstein, R. Perceived Stress Scale. Meas. Stress Guide Health Soc. Sci. 1994, 10, 1–2.
61. Fahlman, S.A.; Mercer-Lynn, K.B.; Flora, D.B.; Eastwood, J.D. Development and Validation of the Multidimensional State

Boredom Scale. Assessment 2013, 20, 68–85. [CrossRef]
62. Keyes, C.L.; Wissing, M.; Potgieter, J.P.; Temane, M.; Kruger, A.; Van Rooy, S. Evaluation of the Mental Health Continuum–Short

Form (MHC–SF) in Setswana-Speaking South Africans. Clin. Psychol. Psychother. 2008, 15, 181–192. [CrossRef] [PubMed]
63. Watson, D.; Clark, L.A.; Tellegen, A. Development and Validation of Brief Measures of Positive and Negative Affect: The PANAS

Scales. J. Pers. Soc. Psychol. 1988, 54, 1063. [CrossRef] [PubMed]
64. Feldman, G.; Hayes, A.; Kumar, S.; Greeson, J.; Laurenceau, J.-P. Mindfulness and Emotion Regulation: The Development and

Initial Validation of the Cognitive and Affective Mindfulness Scale-Revised (CAMS-R). J. Psychopathol. Behav. Assess. 2007, 29, 177.
[CrossRef]

65. Gloster, A.T.; Block, V.J.; Klotsche, J.; Villanueva, J.; Rinner, M.T.; Benoy, C.; Walter, M.; Karekla, M.; Bader, K. Psy-Flex: A
Contextually Sensitive Measure of Psychological Flexibility. J. Context. Behav. Sci. 2021, 22, 13–23. [CrossRef]

66. Bergomi, C.; Tschacher, W.; Kupper, Z. The Assessment of Mindfulness with Self-Report Measures: Existing Scales and Open
Issues. Mindfulness 2013, 4, 191–202. [CrossRef]

67. Crawford, J.R.; Henry, J.D. The Positive and Negative Affect Schedule (PANAS): Construct Validity, Measurement Properties and
Normative Data in a Large Non-Clinical Sample. Br. J. Clin. Psychol. 2004, 43, 245–265. [CrossRef] [PubMed]

68. de Carvalho, J.S.; Pereira, N.S.; Pinto, A.M.; Marôco, J. Psychometric Properties of the Mental Health Continuum-Short Form: A
Study of Portuguese Speaking Children/Youths. J. Child Fam. Stud. 2016, 25, 2141–2154. [CrossRef]

69. Golden-Kreutz, D.M.; Browne, M.W.; Frierson, G.M.; Andersen, B.L. Assessing Stress in Cancer Patients: A Second-Order Factor
Analysis Model for the Perceived Stress Scale. Assessment 2004, 11, 216–223. [CrossRef]

http://doi.org/10.3390/ijerph18084143
http://www.ncbi.nlm.nih.gov/pubmed/33919888
http://doi.org/10.1186/s12888-021-03090-9
http://doi.org/10.1136/bmjopen-2020-047353
http://www.ncbi.nlm.nih.gov/pubmed/33558364
http://doi.org/10.3390/ijerph18041435
http://www.ncbi.nlm.nih.gov/pubmed/33546513
http://doi.org/10.1136/bmjgast-2020-000581
http://doi.org/10.1016/j.psychres.2021.113778
http://www.ncbi.nlm.nih.gov/pubmed/33550176
http://doi.org/10.1016/j.psychres.2021.113763
http://doi.org/10.1089/acm.2008.0495
http://doi.org/10.1016/j.jcbs.2017.02.003
http://doi.org/10.1016/j.cpr.2015.01.006
http://www.ncbi.nlm.nih.gov/pubmed/25689576
http://doi.org/10.1016/j.jcbs.2014.07.001
http://doi.org/10.1002/gps.2181
http://doi.org/10.1007/s00127-012-0533-6
http://doi.org/10.1016/j.jvb.2009.01.001
http://doi.org/10.1097/00007632-200012150-00014
http://doi.org/10.1177/109442810141004
http://doi.org/10.1186/s40359-018-0249-9
http://doi.org/10.1080/10503307.2017.1422213
http://www.ncbi.nlm.nih.gov/pubmed/29351729
http://doi.org/10.1177/1073191111421303
http://doi.org/10.1002/cpp.572
http://www.ncbi.nlm.nih.gov/pubmed/19115439
http://doi.org/10.1037/0022-3514.54.6.1063
http://www.ncbi.nlm.nih.gov/pubmed/3397865
http://doi.org/10.1007/s10862-006-9035-8
http://doi.org/10.1016/j.jcbs.2021.09.001
http://doi.org/10.1007/s12671-012-0110-9
http://doi.org/10.1348/0144665031752934
http://www.ncbi.nlm.nih.gov/pubmed/15333231
http://doi.org/10.1007/s10826-016-0396-7
http://doi.org/10.1177/1073191104267398


Cancers 2021, 13, 6294 23 of 23

70. Woringer, M.; Nielsen, J.J.; Zibarras, L.; Evason, J.; Kassianos, A.P.; Harris, M.; Majeed, A.; Soljak, M. Development of a
Questionnaire to Evaluate Patients’ Awareness of Cardiovascular Disease Risk in England’s National Health Service Health
Check Preventive Cardiovascular Programme. BMJ Open 2017, 7, e014413. [CrossRef]

71. Funder, D.C.; Ozer, D.J. Evaluating Effect Size in Psychological Research: Sense and Nonsense. Adv. Methods Pract. Psychol. Sci.
2019, 2, 156–168. [CrossRef]

72. Ghio, D.; Lawes-Wickwar, S.; Tang, M.Y.; Epton, T.; Howlett, N.; Jenkinson, E.; Stanescu, S.; Westbrook, J.; Kassianos, A.; Watson,
D.; et al. What Influences People’s Responses to Public Health Messages for Managing Risks and Preventing Infectious Diseases?
A Rapid Systematic Review of the Evidence and Recommendations. BMJ Open 2020, 11, e048750. [CrossRef]

73. Romito, F.; Dellino, M.; Loseto, G.; Opinto, G.; Silvestris, E.; Cormio, C.; Guarini, A.; Minoia, C. Psychological Distress in
Outpatients with Lymphoma during the COVID-19 Pandemic. Front. Oncol. 2020, 10, 1270. [CrossRef] [PubMed]
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