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Abstract

Introduction: The ongoing SARS-CoV-2 pandemic is having major effects on cancer research, including major reductions in
participant accrual to cancer clinical trials. Existing research has indicated that these steep drops in accrual rates to cancer clinical
trials may be disproportionately affecting women. We sought to determine if there were gender differences in a dataset collected
to examine participants’ concerns about taking part in cancer research during the pandemic.

Methods: Between 5-19 June 2020, we distributed a fully anonymized survey via social media. We contacted 85 UK cancer
patient organizations/charities and asked them to share our questionnaire on their platforms, of which 26 obliged. Patients aged 18
with a cancer diagnosis were eligible to participate and asked about their clinical and demographic characteristics, concerns about
research participation given the COVID-19 pandemic, anxiety levels measured using the Generalized Anxiety Disorder-7 (GAD-
7) scale, amongst other questions. Anxiety levels and concerns about participating were compared between men and women
using univariate and multivariate analyses.

Results: 93 individuals, comprising n = 37 women and n = 56 men of various cancer types, provided survey responses. Inde-
pendent t-tests showed that women reported higher anxiety scores, and concerns about participating in cancer research during
COVID-19, than men. Linear regression analyses showed that anxiety scores predicted concerns about research participation in
women but not men (Pinceraction = 0.002).

Conclusions: Cancer patients have concerns about participating in research during the COVID-19 pandemic that range from
mild to serious. Furthermore, the relationship between general anxiety and concerns about research participation may be both
more relevant and more pronounced in women than in men. Future work should examine the reasons why women are less likely
to enrol in cancer trials during the COVID-19 pandemic.

Keywords
SARS-CoV-2, coronavirus, gender, oncology, engagement, anxiety

Received August 9, 2020. Received revised December |1, 2020. Accepted for publication December 30, 2020.

! Translational Oncology and Urology Research (TOUR), School of Cancer and Pharmaceutical Sciences, King’s College London, United Kingdom
2 Ecancer, Bristol, United Kingdom
3 Institute of Cancer Policy, King's College London, United Kingdom

Corresponding Author:

Louis Fox, King’s College London, Translational Oncology and Urology Research, Guy’s Hospital, 3rd Floor, Bermondsey Wing, London SEI 9RT,
United Kingdom.

Email: louis.fox@kcl.ac.uk

Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 License (https://creativecommons.org/licenses/by/4.0/)
which permits any use, reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and
[

Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).



https://orcid.org/0000-0002-8280-1797
https://orcid.org/0000-0002-8280-1797
https://orcid.org/0000-0002-7317-0858
https://orcid.org/0000-0002-7317-0858
mailto:louis.fox@kcl.ac.uk
https://sagepub.com/journals-permissions
https://doi.org/10.1177/1073274821989315
http://journals.sagepub.com/home/ccx
https://creativecommons.org/licenses/by/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage

Cancer Control

Introduction

The ongoing SARS-CoV-2 pandemic is continuing to inflict a
severe public health challenge throughout the world." As of
October 2020, there were more than 42 million confirmed cases
of infection with SARS-CoV-2 globally, and upward of
1.1 million fatalities from the resulting disease, COVID-19.2
The ease via which the SARS-CoV-2 virus is transmitted, com-
bined with the rates of hospitalization for vulnerable popula-
tions (elderly and comorbid), has meant that healthcare systems
have been significantly disrupted by the outbreak.’

It is evident that the provision of cancer services has been
strongly impacted by the outbreak of SARS-CoV-2.* Suspected
cancer referrals have declined sharply,’ creating a concern that
many individuals could be missing an opportunity for curative
treatment.* Furthermore, clinical guidelines are yet to be uni-
formly established for the management of cancer patients in a
SARS-CoV-2 epidemic.’

Whilst work to address issues related to the immediate pro-
vision of cancer care is extremely urgent, it is also important to
examine the impact that the pandemic may be having on cancer
research, particularly that involving patients.”* Governmental
agencies and other research funders such as charities have been
issuing guidance regarding clinical trials during the pan-
demic,” " and research teams have been adapting, with some
reporting successful clinical trials continuity.'*'> However,
there remains an important question with regard to the impact
that the COVID-19 pandemic may be having on participation
in cancer research by cancer patients and survivors.

A cohort study conducted by Unger et al has shown that
participation in cancer clinical trials in the Southwest Oncology
Group (SWOG) Cancer Research Network in the United States
dropped by approximately 50% following the outbreak of
SARS-CoV-2 in the USA in March 2020.'® It should be noted
that accrual rates to such studies were almost certainly affected
by mitigation measures enacted by participating healthcare
centers to respond to a local SARS-CoV-2 outbreak. However,
it can also be hypothesized that anxieties surrounding the out-
break of SARS-CoV-2 may have resulted in increased hesi-
tancy on the part of cancer patients and survivors to
participate in research studies, or increased hesitancy on the
part of clinicians to enrol patients in trials. Analysis of this
cohort by Unger and colleagues showed that decreases in trial
accrual rates coinciding with the outbreak of SARS-CoV-2
were significantly more pronounced in women than in men
(despite seeing no such differences across age groups or
ethnicities).'®

We recently conducted a small preliminary survey of cancer
patients, that was designed to provide some initial insights into
the potential concerns of people with cancer about participating
in research during the SARS-CoV-2 pandemic. We set out to
rapidly collect data from a broad sample of cancer types, that
could provide some preliminary indications of areas that should
be subjected to further scientific scrutiny in future, more
focused studies. For our part, the data will inform a qualitative
study examining cancer patients’ concerns about participating

in cancer research studies during the SARS-CoV-2 pan-
demic.'” The preliminary survey collected information on can-
cer patients’ concerns about participating in cancer research
during the pandemic, as well as information on clinical and
demographic characteristics and current anxiety levels.
Acknowledging the gender disparities in cancer study accrual
observed by Unger et al, we examined this data to discern if
there were gender differences in our sample with regard to
concerns about participating in cancer research during the
pandemic.

Materials and Methods

Anyone aged 18 and above with a cancer diagnosis of any type
was eligible to participate in this cross-sectional survey. Parti-
cipants were recruited via social media (Twitter and Face-
book). Relevant charities, cancer-specific patient support
groups, cancer research groups and patient research reference
groups were contacted and asked if they would agree to dis-
tribute a questionnaire link on either their website, Twitter, or
Facebook. We contacted 85 organizations, of which 26 agreed
to distribute the survey. One hundred and twenty-six individu-
als consented to participate in the study. One hundred and one
of these individuals provided complete survey responses
(80%). It was apparent that 93% of respondents (n = 93) were
from the UK; hence 8 non-UK respondents were omitted from
the analysis for the purposes of homogeneity, creating a final
sample of 93 UK based participants.

Individuals who followed the URL to the survey were pre-
sented with a participant information page, which provided
potential participants with details of the nature of the question-
naire and all other information necessary for informed consent,
i.e. regarding ethics approval, study anonymity, and right to
withdraw. The online questionnaire, which was compiled ad
hoc by our group (apart from the anxiety questions), queried: 1)
clinical and demographic characteristics; 2) individual circum-
stances (e.g. whether the respondent lives alone, how they
travel to their appointments, whether they have care responsi-
bilities, etc.); 3) self-reported likelihood of not participating in
cancer research due to the pandemic; 4) concerns about parti-
cipating in cancer research, relating to COVID-19; and 5) cur-
rent anxiety levels. A copy of the questionnaire is available in
Appendix A.

The questionnaire asked participants how comfortable they
would feel about participating in a cancer research study during
the COVID-19 pandemic, with multiple choice responses
clearly implicating COVID-19 as the reason for potentially not
participating (for example, “I would have concerns due to
Covid-19 that I would need addressing/resolving by study
researchers, before I could participate”; or “I would have
concerns due to Covid-19, and would not participate for that
reason”

The questionnaire presented participants with a response
matrix asking them about specific potential concerns relating
to COVID-19, that might affect their likelihood of participating
in cancer research. This question was phrased “Please indicate
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how concerning each of the following things are to you, with
regard to taking part in cancer research during the current
Covid-19 pandemic.” Participants indicated their level of con-
cern about each specific category using a 4-point Likert scale,
consisting of “Not at all concerned,” “Mildly concerned,”
“Moderately concerned,” and “Seriously concerned.” The con-
cerns listed were: “My age”; “My (non-cancer) medical con-
ditions”; “My occupation/job”; “My ethnicity/race”;
“Financial or health insurance concerns”; “The type of
research study that I am taking part in”; “Having to travel
somewhere to take part in research”; “The type of travel that I
have to use to take part (e.g. bus, car, train)”’; “Those that I live
with”; “Those that I have caring responsibilities toward (not
including childcare)”’; “Cancer treatment that [ am currently
undergoing”’; “Cancer treatment that I have previously under-
gone”; “The type of cancer that I have been diagnosed with”;
and “Other concerns.” Responses to these questions were
quantified (0-3 for each concern) and summed to create a
“Total concerns” score between 0 to 39, in which a higher score
indicated more concerns about research participation overall.

In addition to the above questions, general state of anxiety
was measured using the Generalized Anxiety Disorder-7
(GAD-7)."® The GAD-7 asks respondents 7 questions relating
to how they have felt in the past 2 weeks, resulting in an anxiety
score ranging from 0 to 21 (0-9 = none to mild; 10-14 =
moderate; 15-21 = severe).

An analysis was conducted to examine:

1. associations between concerns about research participa-
tion, and self-reported likelihood of not participating in
cancer research due to COVID-19

2. whether there were gender-related differences in self-
reported likelihood of not participating in cancer
research due to COVID-19

3. whether there were gender-related differences in overall
concerns about participating, related to COVID-19 (i.e.
“Total concerns” score)

4. whether there were gender-related differences in cur-
rent anxiety levels

5. whether anxiety levels were associated with concerns
about participating, both in the sample as a whole and
within each gender category

We examined these research questions using Kruskal-Wallis
tests of association between specific concerns about participat-
ing during the pandemic, and self-reported likelihood of non-
participation due to COVID-19. For the gender-based research
questions, we used Chi-square tests to compare gender distri-
butions for the categorical variables (Self-reported likelihood
of nonparticipation due to COVID-19); independent t-tests to
compare genders for the continuous variables (Total concerns
and Current anxiety); and linear regression models to examine
the relationships between gender, Current anxiety, and Total
concerns. We also examined whether there were gender differ-
ences in treatment types received, to account for the fact that

individuals receiving immunocompromising treatments may
report more anxieties and concerns about participating.

The study was approved by the Research Ethics Office at
King’s College London (Ethical Clearance Reference Number:
MRA-19/20-19372).

Results

Responses from 93 cancer patients were included in the anal-
ysis (Table 1). Thirty-seven (39.8%) of respondents were
female and fifty-six (60.2%) respondents were male. Most of
the sample were of White ethnicity (93.5%). The median age
category was 60-69 years. Prostate cancer patients comprised
40% of the sample, followed by 23% colorectal, 12% breast,
8% bladder, 8% kidney cancer, and 11% other cancers. Most
respondents reported their most recently treatment as either
chemotherapy (21.5%), surgery (19.4%), or hormone therapy
(25.8%). Interestingly, 57% of participants had never previ-
ously participated in research.

Participants who reported higher concerns about their age,
having to travel to participate, previous cancer treatment they
have received, and the type of cancer they had been diagnosed
with, were more likely to report that they would not partici-
pate—or would need concerns addressing by researchers
before participating—due to COVID-19 (see Table 2).

Females were more likely to report having received a poten-
tially immunocompromising therapy as their most recent treat-
ment (defined as chemotherapy, chemoradiotherapy, or
immunotherapy) (p = 0.005). Following this observation, we
examined whether individuals reporting receipt of immuno-
compromising treatment showed any differences in Current
anxiety, Total concerns, or Self-reported likelihood of non-
participation due to COVID-19, compared with those reporting
other treatments. There were no significant differences
between these 2 groups on any of these variables (Current
anxiety: p = 0.47; Total concerns: p = 0.51; Self-reported
likelihood of non-participation due to COVID-19: p = 0.32).

Although more females than males reported that they would
be less likely to participate, or would not participate, in
research due to COVID-19 (females: 27% vs. males: 14.3%),
this was not statistically significant (p = 0.13).

In addition, it was found that females had significantly higher
scores on Total concerns than males (females: M = 10.0, SD =
5.6 vs. males: M = 6.5, SD = 5.6, p = 0.004); a similar gender
difference was seen for Anxiety levels as scored by the GAD-7
(females: M = 7.2, SD = 7.2 vs. males: M = 2.4, SD = 2.9,
p <0.001). In females, Anxiety levels were relatively high: 21.6%
of females reported anxiety scores that the GAD-7 scoring sys-
tem interprets as “severe” anxiety.

We then set out to conduct a test for interaction for the
association between Anxiety levels and Total concerns as
stratified analyses had shown that there was a statistically
significant association for females but not for males (females:
p =0.027 vs. males: p = 0.137) (Pinteraction = 0.002) (see Figure
1). These findings remained upon adjustment for immunocom-
promising treatment.



Cancer Control

Table I. Description of Sample.

Female Male Total

n (%) n (%) n (%)

37 (39.8) 56 (60.2) 93 -
Ethnicity
White 35 (97.2) 52 (92.9) 87 (93.5)
Black (Caribbean descent) 0 (0) 2 (3.6) 2 (2.2)
South Asian 0 ©) | (1.8) | (1.1)
Mixed ethnicity I (2.8) | (1.8) 2 (2.2)
Age
30-39 6 (16.2) 2 (3.6) 8 (8.6)
40-49 5 (13.5) 4 7.1) 9 9.7)
50-59 I (29.7) 8 (14.3) 19 (20.4)
60-69 I (29.7) 23 “41.1) 34 (36.6)
70-79 4 (10.8) 18 (32.1) 22 (23.7)
80-89 0 ©) | (1.8) | (1.1)
Cancer type
Bladder 2 (54) 5 (8.9) 7 (7.5)
Blood I 2.7) | (1.8) 2 (2.2)
Breast I (29.7) 0 ©) I (11.8)
Colorectal 14 (37.8) 7 (12.5) 21 (22.6)
Gynaecological 2 (54) 0 (0) 2 (2.2)
Head & neck 0 ©) 2 (3.6) 2 (2:2)
Kidney 4 (10.8) 3 (5.4) 7 (7.5)
Liver 0 ©) I (1.8) | (1.1)
Lung I 2.7) 0 0) | (1.1)
Lymphoid 0 (0) | (1.8) | (1.1
Prostate 0 ©) 37 (64.3) 37 (39.8)
Skin (melanoma) | 2.7) 0 (0) | (1.1)
Most recent treatment
Chemotherapy 13 (35.1) 7 (12.5) 20 (21.5)
Chemoradiotherapy 2 (54) 2 (3.6) 4 (4.3)
Surgery 7 (18.9) I (19.6) I8 (194)
Radiotherapy/brachytherapy/HIFU I 2.7) 5 (8.9) 6 (6.5)
Hormone therapy 5 (13.5) 19 (33.9) 24 (25.8)
Immunotherapy 4 (10.8) 4 7.1) 8 (8.6)
Active surveillance 3 8.1 3 (54) 6 (6.5)
Other 2 (5.4) 5 (8.9) 7 (7.5)
Currently undergoing cancer treatment?
No 13 (35.1) 23 (CIND] 36 (38.7)
Yes 24 (64.9) 33 (58.9) 57 (61.3)
Participation in cancer research
Never have 24 (64.9) 29 (51.8) 53 (57)
Participated previously Il (29.7) 15 (26.8) 26 (28)
Participated previously, withdrew due to COVID-19 0 (0) | (1.8) | (1)
Currently participating 2 (54) I (19.6) 13 (14)

Discussion and Conclusions

The data analyzed here provides a preliminary indication that
individuals with cancer in the United Kingdom have concerns
about participating in cancer research during the SARS-CoV-2
pandemic, that range from “mild” to “serious.” Concerns
reported in this sample that were associated with self-
reported higher likelihood of nonparticipation due to
COVID-19 were centered around the individual’s age, the need
to travel to participate, previous cancer treatments received, or
concerns related to the specific type of cancer they have been

diagnosed with. Anxiety levels were associated with concerns
about participating in general. However, the nature of the rela-
tionship between state anxiety levels, and concerns about par-
ticipating in cancer research during the pandemic, was
significantly modified by gender.

To our knowledge, this is the first study to present data on
attitudes toward participating in cancer research during the
SARS-CoV-2 pandemic. Understanding these issues is likely
to help cancer research teams to mitigate the impact that the
pandemic is having on participant accrual. Although prelim-
inary, these data highlight key areas that investigators may
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Table 2. Frequency Distributions (With Percentages) of Levels of Specific Concerns About Taking Part in Cancer Research During the

SARS-CoV-2 Outbreak.

Association with self-reported

Not at all Mildly Moderately Seriously likelihood of nonparticipation
concerned concerned concerned concerned due to COVID-19
n (%) P
Age 53 (57.0) 21 (22.6) 13 (14.0) 6 (6.5) 0.016
Non-cancer medical 58 (62.4) 13 (14.0) 18 (19.4) 4 (4.3) 0.942
conditions
Work 83 (89.2) 4 (4.3) 4 (4.3) 2(22) 0.928
Ethnicity 92 (98.9) 1 (1.1) 0 0 0.624
Ethnicity (PoC only) 4 (80) 1 (20) 0 0 0.607
Financial/insurance 79 (84.9) 9(9.7) 3(3.2) 2 (22) 0.360
Type of research study 64 (68.8) 17 (18.3) 10 (10.8) 2(22) 0.708
Having to travel 27 (29) 27 (29) 23 (24.7) 16 (17.2) 0.002
Mode of travel needed 28 (30.1) 23 (24.7) 22 (23.7) 20 (21.5) 0.327
Those that the participant 58 (62.4) 19 (20.4) 11 (11.8) 5 (5.4) 0.933
lives with
Caring responsibilities (not 75 (80.6) 10 (10.8) 6 (6.5) 2(22) 0.838
childcare)
Ongoing cancer treatment 58 (62.4) 17 (18.3) 9(9.7) 9(9.7) 0.125
Previous cancer treatment 67 (72) 15 (16.1) 7 (7.5) 4 (4.3) 0.035
Type of cancer diagnosed 53 (57) 14 (15.1) 19 (20.4) 7 (7.5) 0.003
Other concerns 83 (89.2) 5 (5.4) 332 2(22) 0.094

The table also presents p-values from kruskal-wallis tests examining associations between levels of concern on each issues, and self-reported likelihood of

nonparticipation in cancer research due to COVID-19. PoC, people of color.

wish to examine further, perhaps qualitatively. It is particu-
larly noteworthy that there appears to be gender disparities in
anxiety levels during the pandemic that may be associated
with hesitancy on the part of women to participate in cancer
research studies. If this is the case, then without intervention
the pandemic may exacerbate existing systemic gender biases
in health research,'® which will serve to disadvantage women
in the long term.

Our findings were suggestive that individual perceptions of
risk (e.g. associated with age or having cancer) could have
implications for cancer trial recruitment. Psychological
research has shown that that risk perception is often subjective
and cognitively biased.?® In terms of SARS-CoV-2, our find-
ings are consistent with a survey that has been conducted on
1,300 people in Germany (preprint), which found no significant
differences between older and younger people in fear of being
infected with SARS-CoV-2,%" despite elderly people being at
much higher risk of fatality following infection.** It is possible
that hesitancy to participate in cancer research during the
SARS-CoV-2 epidemic could be driven by erroneous percep-
tions of risk, possibly linked with the perception that the
authorities are not adequately protecting the public.*® Encoura-
gingly, the same survey cited the most common coping strategy
as “listening to experts and following their advice,” and 76.2%
of respondents trusted clinical personnel to protect them.?!
Supportive communication addressing individuals’ overesti-
mation of the risk of taking part in cancer research could facil-
itate study recruitment.

A few studies have reported higher rates of anxiety among
women than men during the SARS-CoV-2 pandemic.?*?” A

shared caveat of these studies is that they all examine anxiety
prevalence during the pandemic, but do not report comparative
data against which it can be inferred that the pandemic is the
driver of the anxiety prevalence reported. However, many stud-
ies in developmental psychology have shown that the nature in
which women tend to psychologically respond to external
threats differs to that of men,”® and so gender differences in
this regard may perhaps be expected. A review of gender dif-
ferences in fear and anxiety has documented how gender socia-
lization processes during development, driven by sociocultural
norms, may promote coping styles in women that are less
effective at reducing anxieties provoked by perceived external
threats.”® There is also some evidence that women are more
likely to overestimate the probability of danger, and to expect
harm, than men are.>?30

It is also important to acknowledge that more immediate
social factors may be influencing anxieties about SARS-
CoV-2. It has been reported that more than two-thirds of
caregivers are daughters and wives.>' Given that it is well-
established (and frequently communicated to the public) that
the mortality of COVID-19 is dramatically higher in elderly
people as compared with relatively younger adults,* it could
be the case that during the pandemic, women have generally
been more likely to be in regular close contact with an elderly
or unwell person for whom they provide care, and therefore
they have concerns about the risks posed to others around them
by SARS-CoV-2 transmission. Our questionnaire did ask par-
ticipants if they have any care responsibilities, but we did not
receive enough affirmative responses to this question to be able
to investigate this hypothesis further.
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Figure |. Scatterplots showing “Current anxiety” scores plotted against “Total concerns” about cancer research participation during the
SARS-CoV-2 pandemic, for men and women respectively. GAD-7, Generalized Anxiety Disorder-7.

Another key question would be to examine the relative
degrees to which the gendered impact of the pandemic on
research participant accrual is being driven by women not
wishing to participate; or by clinicians/clinical researchers
being less likely to invite women to participate. Unger et al
have recently identified this as a key distinction to acknowl-
edge in determining demographic disparities in trial accrual
rates.”> Although our data showed that almost twice as many
women than men reported that they would not necessarily par-
ticipate in a research study due to COVID-19, this observation
had limited statistical power and was not significant.

Initiatives already appear to be underway which may help to
address some cancer patient concerns about participating in

research, such as traveling to hospital. The impact that
SARS-CoV-2 pandemic has inflicted on clinical trials has
already resulted in efforts to minimize the amount of hospital
visits required from participants at many centers,'*'> and some
trialists have offered advice on how to achieve this safely.’*
Some are now arguing that oncology research has historically
required travel requirements from participants that are not
necessary scientifically mandated, and that a more permanent
shift toward alleviation of unnecessary burden on participants
is now vital.'***3> The analysis we have reported here
further supports these arguments. The increased adoption
of telemedicine in oncology as a result of the pandemic®® may
have a significant role to play in this regard, providing dual



Fox et al

advantages of both safety and reassurance for participants, and
the elimination of distance as a prohibiting factor to study
recruitment (for some studies). Indeed, the qualitative study
that we are conducting based on this analysis is making full
use of remote meetings to interview participants.

Some limitations to this study should be considered. The
sample lacked ethnic diversity—it is possible that Black and
Asian cancer patients may have particular anxieties and con-
cerns about the pandemic, given that data has indicated that
these subpopulations may be more vulnerable to mortality from
COVID-19.%" The sample also potentially lacked sensitivity to
the issues concerning patients with specific cancer types, due to
the broad spread of cancer types in the sample and the rela-
tively small sample size.

As the logistic and economic impacts of SARS-CoV-2 on
cancer research continue to unfold, it is important to ensure that
the pandemic does not compound these issues by also affecting
cancer research participation, particularly among women.
Understanding the factors behind hesitancy to participate,
including gender disparities in this regard, may help to mitigate
this. As outlined above, future work in this area may wish to
examine the relative extents to which the decline in cancer
research participation among women during the pandemic are
due to: 1) individual psychological processes; ii) social/envi-
ronmental factors; or iii) access to research studies.
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