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abstract

PURPOSE As frontline workers facing the COVID-19 pandemic, healthcare providers should be well-prepared to
fight the disease and prevent harm to their patients and themselves. Our study aimed to evaluate the knowledge,
attitude, and practice of oncologists in response to the COVID-19 pandemic and its impact on them.

METHODS A cross-sectional study was conducted using a validated questionnaire disseminated to oncologists by
SurveyMonkey. The tool had 42 questions that captured participants’ knowledge, attitude, and practice; their
experiences; and the pandemic’s impact on various aspects of their lives. Participants from Middle East and
North African countries, Brazil, and the Philippines completed the electronic survey between April 24 and May
15, 2020.

RESULTSOf the 1,010 physicians who participated in the study, 54.75%weremale and 64.95%weremedical or
clinical oncologists. The level of knowledge regarding the prevention and transmission of the virus was good in
52% of participants. The majority (92%) were worried about contracting the virus either extremely (30%) or
mildly (62%), and 84.85% were worried about transmitting the virus to their families. Approximately 76.93%
reported they would take the COVID 19 vaccine once available, with oncologists practicing in Brazil having the
highest odds ratio of intention to receive the COVID-19 vaccine (odds ratio, 11.8, 95% CI, 5.96 to 23.38,
P , .001). Participants reported a negative impact of the pandemic on relations with coworkers (15.84%),
relations with family (27.84%), their emotional and mental well-being (48.51%), research productivity
(34.26%), and financial income (52.28%).

CONCLUSION The COVID-19 pandemic has adverse effects on various personal and professional aspects of
oncologists’ lives. Interventions should be implemented to mitigate the negative impact and prepare oncologists
to manage future crises with more efficiency and resilience.
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BACKGROUND

Emerging at the end of 2019 with a rapid spread
worldwide and a high death toll, COVID-19 was de-
clared as a pandemic by the WHO on March 11,
2020.1,2 This pandemic overwhelmed healthcare
systems in many countries, resulting in interruption of
care and shortage of resources with a negative impact
on care delivery for patients with COVID-19 and other
patients. Cancer care was affected explicitly in a sig-
nificant way at different levels, exposing patients with
cancer to the risk of infection and harms from the
interruption of their care.3-5

Healthcare staff are facing many challenges and risks
too. These risks include, but are not limited to, in-
fections, exhaustion, burnout, and emotional and well-
being disorders.6-8 The crisis raised the awareness of
the challenges encountered by healthcare staff and

highlighted the importance of proper management of
staff during and after the crisis.9,10

The amount of information related to COVID-19 is
tremendous and increasing rapidly at an unprece-
dented pace. Many well-known entities including of-
ficial bodies, such as WHO and Center for Disease
Control; professional societies, such as ASCO and
European Society of Medical Oncology; other organi-
zations; and publishers launched their corona infor-
mation centers to improve healthcare professionals’
access to information.11-13 Doctors face incredible
tasks as they are expected to understand and use all
the newly generated knowledge about this pandemic
to provide better clinical care and to protect them-
selves and their patients from its harms.

Oncologists are facing the same aforementioned
challenges in the pandemic including protecting their
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patients, their coworkers, themselves, and their families
while continuing to provide timely care to their patients in
suboptimal circumstances because of overwhelmed
healthcare systems and lack of clear evidence on appro-
priate action, despite being exposed to a tsunami of infor-
mation. Similar to other healthcare professionals, oncologists
are at risk of acquiring the infection and experiencing all
other pandemic adverse effects. Therefore, our study aimed
to assess the response of oncologists to the pandemic in
terms of knowledge, attitude, and practices and evaluate the
pandemic’s impact on various aspects of their lives.

METHODS

Study Design and Participants

This cross-sectional study was conducted among oncolo-
gists from the Middle East (Gulf Council Countries and
Levant), North Africa, Brazil, and the Philippines. Senior
oncologists were enlisted as co-investigators from different
countries to reach out to the participants.

Procedures

Demographic information, behavioral, knowledge, aware-
ness, beliefs, and impact data were collected through an
online anonymous survey using the SurveyMonkey plat-
form. The research team chose SurveyMonkey for its ad-
vanced design capabilities. The target population was all
physicians from various oncology subspecialties. An invi-
tational message with an embedded link to the online
survey was sent to potential study participants. The survey
remained open for three consecutive weeks (from April 24
to May 15, 2020). The data collection instrument (online
survey) consisted of 42 questions accumulated and vali-
dated by a panel of experts (oncologists and public health
practitioners) to assess the knowledge and practices of
COVID-19 control indicators across countries among on-
cologists. The online survey included sociodemographic
information such as age, sex, specialty, years of experience,
and practice region. All these characteristics were exam-
ined as categorical variables. The online survey also

included knowledge questions about COVID-19 and the
prevention practices, the pandemic’s impact on the par-
ticipants’ personal and professional lives, level of anxiety
about contracting the infection or transmitting to family
members, and their intention to take the COVID-19 vac-
cine, if it becomes available.

Data Analysis

Responses were collected anonymously, and once the data
collection process was completed, data were imported from
SurveyMonkey into Stata (version 15.0, StataCorp LLC; College
Station, TX) for analysis purposes. Study variables were
summarized, in aggregate, using standard descriptive statis-
tics such as mean, standard deviation, frequency, and pro-
portion. Knowledge variables were scored (scores of 1 for
correct answers and 0 for incorrect answers). Participants
were classified as having a good versus poor level of knowl-
edge based on the mean cutoff value of the knowledge score.
The χ2 test of independence was conducted to assess the
variation of study variables across the level of knowledge and
level of worry about COVID-19. Odds ratios (ORs) and 95%CIs
were calculated using logistic regression analysis to ascertain
the effects of study variables on the likelihood of having poor
knowledge and high level of worry regarding COVID-19 and
intentions to take the COVID-19 vaccine if it becomes avail-
able. The significance level was set at P, .05 for all analyses.

This study was approved by Ethics Board of King Abdullah
International Medical Research Center.

RESULTS

Of the 1,010 participants in the study, there was a slight
male predominance and the majority were medical on-
cologists. About a quarter of them participated in official
COVID-19 activities. Table 1 depicts the participants’
characteristics.

Participants’ Knowledge

Bivariate analysis showed that knowledge among partici-
pants significantly varied by sex, specialty, and region.

CONTEXT

Key Objective
To evaluate knowledge, attitude, and practice of oncologists in response to the COVID-19 pandemic and its impact on them.
Generated Knowledge
There is a regional variation in the level of knowledge about the disease; however, a majority of participants are worried about

contracting the disease and transmitting to their family members. There is also variation in the willingness of receiving the
COVID-19 vaccine once available, with highest odds ratio being among oncologists practicing in Brazil and those receiving
flu vaccines routinely. There was a negative impact on participants’ relations with their coworkers, family members, their
income, and research productivity.

Relevance
This study increases the awareness of various needs and challenges faced by oncologists and may help guide future efforts to

mitigate these negative effects.
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TABLE 1. Participants’ Characteristics and Level of Knowledge, N = 1,010

Characteristic

Total
No. (%)

1,010 (100)

Poor Knowledge
No. (%)

478 (47.33)

Good Knowledge
No. (%)

532 (52.37) P

Sex .015

Male 553 (54.75) 281 (50.81) 272 (49.19)

Female 457 (45.25) 197 (43.11) 260 (56.89)

Specialty .001

Medical oncology 519 (51.39) 218 (42.0) 301 (58.0)

Clinical oncology 137 (13.56) 81 (59.12) 56 (40.89)

Radiation oncology 122 (12.08) 54 (44.26) 68 (55.74)

Surgical oncology 111 (10.99) 61 (54.95) 50 (45.05)

Others 121 (12.28) 64 (52.89) 57 (47.11)

Years in practice .068

Still in training 123 (12.18) 61 (49.59) 62 (50.41)

, 3 128 (12.67) 59 (46.09) 69 (53.91)

3-10 365 (36.14) 168 (46.03) 197 (53.97)

11-20 252 (24.95) 135(53.57) 117 (46.43)

. 20 142 (14.06) 55(38.73) 87 (61.27)

Practice setting .50

Public or governmental 453 (44.85) 206 (45.47) 247 (54.53)

Private 198 (19.60) 102 (51.52) 96 (48.48)

Academic 302 (29.90) 145 (48.01) 157 (51.99)

Military 57 (5.64) 25 (43.86) 32 (56.14)

Region , .001

Gulf Council Countries 142 (14.06) 103 (72.54) 39 (27.46)

Levant countries 166 (16.44) 70 (42.17) 96 (57.83)

North Africa 357 (35.35) 117 (32.77) 240 (67.23)

Brazil 259 (25.64) 153 (59.07) 106 (40.93)

East Asia 35 (3.47) 7 (20.0) 28 (80.0)

Others 51 (5.05) 28 (54.90) 23 (45.10)

Holding administrative position

Yes 286 (28.32) 134 (46.85) 152 (53.15)

No 724 (71.68) 344 (47.51) 380 (52.49) .85

Participated in COVID-19 efforts .94

Yes 242 (23.96) 114 (47.11) 128 (52.89)

No 768 (76.04) 364 (47.40) 404 (52.60)

Experience with COVID-19 infection

Patients

Yes 347 (34.36) 316 (47.66) 347 (52.34) .78

No 663 (65.64) 162 (46.69) 185 (53.31)

Coworkers

Yes 539 (53.37) 213 (45.22) 258 (54.78) .21

No 471 (46.63) 265 (49.17) 274 (50.83)

Family members

Yes 187 (18.51) 92 (49.20) 95 (50.80) .57

No 823 (81.49) 386 (46.90) 437 (53.10)

Self

Yes 32 (3.17) 22 (68.75) 10 (31.25) .014

No 978 (96.83) 456 (46.63) 522 (53.37)

Others (mainly friends and neighbors)

Yes 16 (1.58) 8 (50.0) 8 (50.0) .83

No 996 (98.42) 470 (47.28) 524 (52.72)
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TABLE 2. Participant’s Knowledge About COVID-19 and Their Behaviors
Knowledge Items (Knowledge Score µ = 4.54;
SD = 0.94; Range: 0-6) No. (%)

Only elderly, immunocompromised, and people with chronic
illness are at risk of developing severe disease and
complications if infected with COVID-19

Yes 313 (30.99)

Noa 672 (66.53)

Do not know 25 (2.48)

COVID-19 is transmitted via respiratory droplets
of infected individuals

Yesa 985 (97.52)

No 17 (1.68)

Do not know 8 (0.79)

I can be a virus carrier even if I don’t have symptoms
of fever or cough

Yesa 978 (96.83)

No 19 (1.88)

Do not know 13 (1.29)

I need to wear a surgical mask all the times while at work
to avoid getting infected with COVID-19 even if I am
not taking care of patients

Yes 841 (83.26)

Noa 153 (15.15)

Do not know 16 (1.58)

I need to wear N95 mask when I am examining my
cancer patients to avoid getting infected
with COVID-19

Yes 548 (54.26)

Noa 405 (40.10)

Do not know 57 (5.64)

I should stay home, isolate myself, and inform my supervisor
if I have fever or cough even if I don’t have known exposure
to COVID-19 patient or recent travel

Yesa 921 (91.19)

No 77 (7.62)

Do not know 12 (1.19)

Observing social distancing outside work

Strictlya 696 (68.91)

Partially 291 (28.01)

No 23 (2.28)

Shaking hands with others

Nevera 596 (59.01)

Less than before pandemic 327 (32.38)

Same as before pandemic 73 (7.23)

More than before pandemic 14 (1.39)

More vigilant about handwashing

Yesa 991 (98.12)

No 19 (1.88)

aConsidered the correct answers.

TABLE 3. Participants’ Awareness, Perception, and Beliefs About
COVID-19
Item No. (%)

Awareness of hospital measures

Yes 915 (90.95)

No 95 (9.41)

Satisfaction with hospital measures

Yes 695 (68.81)

No 236 (23.37)

Do not know 79 (7.82)

Perception of adequacy with hospital leadership
communication

Yes 675 (66.83)

No 251 (24.85)

Do not know 84 (8.32)

Access to COVID-19 test

HCW only 87 (8.61)

Patients only 127 (12.57)

Both 523 (51.78)

None 272 (26.93)

Worry about contracting infection

Very worried 306 (30.30)

Mildly worried 622 (61.58)

Not worried at all 82 (8.12)

Anxiety about carrying infection to family members

Yes 857 (84.85)

No 133 (13.17)

Do not know 20 (1.98)

Would receive vaccine for COVID-19 once approved?

Yes 777 (76.93)

No 86 (8.51)

Do not know 147 (14.55)

Getting the flu vaccines

Every year 407 (40.30)

Occasionally 258 (25.54)

Not at all 345 (34.16)

Feeling about the job

Same feeling, did not change after pandemic 491 (48.61)

Feeling that job puts them at an increased risk but
will continue in it

492 (48.71)

Likely to change job in the next 2 years 27 (2.67)
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Regression analysis showed that level of knowledge is
significantly higher among male (OR = 1.36; 95% CI, 1.06
to 1.75; P = .015), being from North Africa (OR = 2.54;
95% CI, 1.94 to 3.32; P , .001), being from East Asia
(OR = 3.74; 95% CI, 1.62 to 8.64; P = .002), and being a
medical or clinical oncologist (OR = 1.55; 95% CI, 1.21 to
1.99; P = .001). Less knowledge is associated with the
female gender (OR = 0.73; 95% CI, 0.57 to 0.94; P = .015)
and being from the Gulf Council Countries region
(OR = 0.30; 95% CI, 0.20 to 0.43; P , .001) (Table 1).

Exposure to infections among patients and family members
of coworkers did not affect knowledge, and participants
who had infections did worse in the knowledge tests.

About 31% of participants believed that only the elderly,
immunocompromised, and people with chronic illnesses
are at risk of developing severe disease and complications if
infected with COVID-19. Still, the overwhelming majority got
the answers correct about the transmission of the virus by
droplet and potentially transmitting the virus by asymp-
tomatic patients. The correct answers about wearing the
surgical masks and N95 masks were less (Table 2).

Participants’ Behavior

Adherence to precautionary measures such as social
distancing, handshaking, and handwashing was variable
among participants, with handwashing being the highest
compliance practice (Table 3).

Social distancing and handshaking varied by region. Those
from Levant and North Africa were less likely to be com-
pliant with distancing (OR = 0.55, 95% CI, 0.38 to 0.76;
P , .001 and OR = 0.66, 95% CI, 0.44 to 0.98, P = .039),
and those from North Africa less likely to be compliant with
avoiding hand shaking (OR = 0.53, 95% CI, 0.41 to 0.69,
P , .001).

Participant’s Awareness About Preparedness

About a quarter of the participants had concerns about
hospital measures’ adequacy to control COVID-19 and the
leadership communications about the crisis. About 27% do
not have access to COVID-19 tests. More than half of them
had coworkers with infections, followed by having patients
infected. Only a small fraction had infections (Table 3).

Perception and Beliefs

More than 90% of participants were very worried or mildly
worried about contracting the infection, and more than
84%worried about carrying the virus home to their families.
More than three quarters of them will get the COVID-19
vaccine if approved, although only 40% of them regularly
get the flu vaccine. About half of the participants feel that
the job put them at increased risks, but they would continue
with it; however, a few were considering changing jobs in
the next 2 years (Table 3).

The analysis of the willingness to take the COVID-19
vaccine once available is depicted in Table 4. Males

were 2.46 times more likely to take the COVID-19 vaccine,
being a clinical oncologist 1.77 times and having infections
among coworker more than twice the odds, three times
more likely if they worked in a private hospital, 12 times
more likely if they worked in Brazil, and about 50% less
likely if they worked in the North Africa. Practicing in Brazil
was the strongest predictor of taking the COVID-19 vaccine
(OR 11.8, 95% CI, 5.96 to 23.38, P , .001) followed by
taking the flu vaccine regularly (OR 8.78; 95% CI, 5.72 to
13.50; P , .001).

The level of worry did not vary by holding an administrative
position or being part of the team that participated in the
COVID-19 efforts in bivariate analysis (Table 5). Logistic
regression analysis showed that those practicing in North
Africa were more likely to report being very worried about
COVID-19 (OR = 2.66; 95% CI, 2.01 to 3.50; P , .001).
Those practicing in governmental hospitals weremore likely
to express high level of worry (OR = 1.90; 95% CI, 1.44 to
2.49; P , .001); also, being a medical oncologist is as-
sociated with a higher level of anxiety (OR = 1.52; 95% CI,
1.01 to 2.29; P = .044), and being a female is associated
with a higher level of anxiety (OR = 2.04; 95% CI, 1.55 to
2.64, P , .001). Those who suffered emotionally and
mentally from COVID-19 significantly expressed being
worried (OR = 2.39; 95%CI, 1.18 to 3.15; P, .001). Those
who reported that COVID-19 affected relationships with
coworkers were most likely to be worried (OR = 1.87, 95%
CI, 1.33 to 2.65, P, .001), and few reported that it affected
their relationship with their families (OR = 1.53, 95% CI,
1.14 to 2.05, P = .004) and their research conduct
(OR = 1.43, 95% CI, 1.01 to 1.77, P = .041). Experiencing
infection among patients, coworkers, family members, or the
participants themselves did not affect the level of worrying.

Impact of Participants’ Well-Being and Social, Financial,
and Professional Life

About a half of the participants reported a negative impact
of the pandemic on their emotional and mental well-being
and financial income. Nearly, a quarter of them reported a
negative impact on family relationships and less than that
on coworkers’ relationships. About a third of them reported
a negative impact on their research productivity. It is
noteworthy that many have also reported a positive impact
on these domains (Table 6).

Mental and emotional well-being impact varied by gender,
with females being more likely to be affected (OR = 1.57,
95% CI, 1.23 to 2.02, P , .001) and being in practice
for more than 20 years less likely to be mentally and
emotionally affected (OR = 0.61, 95% CI, 0.42 to 0.87,
P = .007).

Regional Differences

Comparison of findings among regions revealed a signifi-
cant regional difference in these findings (Table 7). On-
cologists in Brazil had the highest negative impact of the
pandemic on their emotional well-being, relationships with
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their coworkers, their relationships with family members,
and their financial income. However, they were more likely
to take the flu vaccine regularly, willing to take the COVID-
19 vaccines once available, and most satisfied with their
hospital measures against COVID-19. Oncologists in East
Asia scored better in knowledge questions. Still, they re-
ported a more negative impact on research productivity,
infection among their coworkers, worrying more about
contracting infection, and better access to COVID-19 tests
for their patients and staff.

DISCUSSION

Our study included oncology physicians from different
regions and different specialties at different stages of their
careers and experience. The study revealed interesting
results about the knowledge behaviors and impact of the
pandemic on participants.

The level of knowledge was poor in a large fraction of
participants, which may reflect the nature of the pandemic
with many uncertainties, relying heavily on social media
and other nonprofessional sources of information and a
different COVID-19 impact in specific countries. This ne-
cessitates assuring credible and accessible sources of
reliable information that people could follow rather than
counting on social media and other sources of noncredible
information.15 This is particularly important for healthcare
professionals as knowledge does affect attitude, health
behaviors, and practices.14,16-18

It is expected that physicians will experience different kinds
of negative emotions and psychological reactions during
the pandemic.9,19 Our study showed that significant
numbers of our participants worry about acquiring infec-
tions themselves or transmitting the infection to their family
members. These feelings may evolve with time and maybe
mixed. In an Italian study of 956 oncologists during the
early phase of the pandemic, analyses of the conversations
over WhatsApp messenger over 4 weeks showed an in-
crease of the negative emotion of fear, anger, and sadness

over time. However, positive emotions, such as trust, also
increased with time.20 In our group, female, younger
physicians with less experience duration weremore likely to
worry about the disease and report a negative impact of the
pandemic on their well-being. The concerns about
healthcare providers’ emotional well-being were raised by
many authors highlighting the need for a systemic ap-
proach to prevent and recognize problems early and in-
tervene appropriately.21-24 The worries about transmitting
the infection to family members were very high in our
population. Similar concerns were identified in other
studies.25,26

In addition to the anxiety and negative impact on emotional
well-being, our study revealed the pandemic’s multidi-
mensional impact on participants, such as their relation-
ships with their family and coworkers, financial income,
and research productivity.

The impact of the pandemic on physician income has been
reported previously in different settings and specialties. For
example, in a Brazilian study of 744 urologists, 54% of
them reported a 50% reduction in their income.27 Another
study predicted a 50%-70% reduction in imaging studies
for 3-4 months.28

The impact of COVID-19 on scientific activities was also
reported in previous studies. In an Italian survey of 165
breast oncologists, more than 80% reported a decrease in
their scientific and research activities.29

However, some of the participants reported a positive
impact of the pandemic on different aspects that were
evaluated, including a positive impact on relations with
family, coworkers, and research productivity. Oncologists
reported a high level of collegiality and cooperation across
borders, which resulted in large-scale international studies
published in a record time.30,31

Our study revealed interesting regional differences that are
worth discussion and further evaluation. For example,
oncologists in Brazil had the highest negative impact on
their emotional well-being and their relations with their
family and coworkers, in addition to a negative impact on
their financial status and income. However, they were more
likely to express willingness to take the COVID-19 vaccine
once available. The reasons for regional differences in the
knowledge and some of the participants’ behaviors require
further investigation, but this can be attributed to the whole
country’s experience with the pandemic, available sources
of information, or cultural variation.32-34

The experience with COVID-19 infection in patients, co-
workers, family members, and participants did not change
the worry level and did not affect the participants’ knowl-
edge. Interestingly, the participants’ infection correlated
negatively with the knowledge, which may reflect personal
perception and the experience of the participants with the
infection rather than the common scientific knowledge.
However, having infection among coworkers was a

TABLE 4. Factors Significantly and Positively Associated With Intention of Taking
the COVID-19 Vaccine If It Becomes Available
Characteristic Odds Ratio (95% CI) P

Male gender 2.46 (1.82 to 3.32) , .001

Clinical oncologists 1.77 (1.02 to 2.89) .022

Working in a private hospital 2.95 (2.08 to 4.20) , .001

Working in a governmental or public hospital 0.56 (0.41 to 0.75) , .001

. 11 years in practice 2.34 (1.42 to 3.86) .001

Being in an administrative position 1.70 (1.20 to 2.42) .003

Practicing in Brazil 11.81 (5.96 to 23.38) , .001

Practicing in North Africa 0.23 (0.17 to 0.31) , .001

Good knowledge about COVID-19 0.71 (0.53 to 0.95) .023

Taking the flu vaccine regularly 8.78 (5.72 to 13.50) , .001

Having a coworker who got infected with
COVID-19

2.23 (1.65 to 3.00) , .001
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TABLE 5. Analysis of the Relation of the Severe Anxiety (Very Worried) With Various Characteristics and Behavior

Characteristic

Total
No. (%)

1,010 (100)

Not Worried or Mildly Worried
No. (%)

704 (69.70)

Very Worried
No. (%)

306 (30.29) P

Sex , .001

Male 553 (54.75) 423 (76.49) 130 (23.51)

Female 457 (45.25) 281 (61.49) 176 (38.51)

Specialty , .001

Medical oncology 519 (51.39) 319 (61.46) 200 (38.54)

Clinical oncology 137 (13.56) 97 (70.80 40 (29.2)

Radiation oncology 122 (12.08) 96 (78.69) 26 (21.31)

Surgical oncology 111 (10.99) 91 (81.98) 20 (18.02)

Others 121 (12.28) 101 (83.47) 20 (16.53)

Years in practice , .001

Still in training 123 (12.18) 76 (61.78) 47 (38.21)

, 3 128 (12.67) 90 (79.31) 38 (29.69)

3-10 365 (36.14) 254 (69.59) 111 (30.41)

11-20 252 (24.95) 188 (74.60) 64 (25.40)

. 20 142 (14.06) 96 (67.61) 46 (32.39)

Practice setting , .001

Public or governmental 453 (44.85) 282 (62.25) 171 (37.75)

Private 198 (19.60) 142 (71.72) 56 (28.28)

Academic 302 (29.90) 238 (78.81) 64 (21.19)

Military 57 (5.64) 42 (73.68) 15 (26.32)

Region , .001

Gulf Council Country 142 (14.06) 115 (80.99) 27 (19.01)

Levant 166 (16.44) 135 (81.33) 31 (18.67)

North Africa 357 (35.35) 200 (56.02) 157 (43.98)

Brazil 259 (25.64) 189 (72.97) 70 (27.03)

East Asia 35 (3.47) 19 (54.29) 16 (45.71)

Others 51 (5.05) 46 (90.20) 5 (9.80)

Holding administrative position .106

Yes 286 (28.32) 210 (73.43) 76 (26.57)

No 724 (71.68) 494 (68.23) 230 (31.77)

Participated in COVID-19 efforts .182

Yes 242 (23.96) 241 (99.59) 65 (0.41)

No 768 (76.04) 527 (68.62) 177 (31.38)

Affected participants negatively mentally and emotionally

Yes 420 (48.51) 296 (60.41) 194 (39.54)

No 520 (51.49) 408 (78.41) 112 (21.54) , .001

Affected relationship with coworkers negatively

Yes 161 (15.84) 93 (57.76) 68 (42.24)

No 849 (84.06) 611 (71.97) 238 (28.03) , .001

Affected relationship with family negatively

Yes 281 (27.82) 177 (62.99) 104 (37.01)

No 729 (72.18) 527 (72.29) 202 (27.71) .004

(Continued on following page)
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significant factor in expressing willingness to take the
COVID-19 vaccine, which may reflect vulnerability from
being at risk of infection because of the profession.

One of the critical concerns about our findings is that many
oncologists feel that their job puts them at an increased risk
for exposure to harm, and a small fraction of them was

TABLE 5. Analysis of the Relation of the Severe Anxiety (Very Worried) With Various Characteristics and Behavior (Continued)

Characteristic

Total
No. (%)

1,010 (100)

Not Worried or Mildly Worried
No. (%)

704 (69.70)

Very Worried
No. (%)

306 (30.29) P

Affected finances negatively .856

Yes 528 (52.28) 372 (70.45) 156 (29.55)

No 482 (47.72) 332 (68.88) 150 (31.12)

Affected research productivity .041

Yes 346 (34.26) 227 (65.61) 119 (34.39)

No 664 (65.74) 477 (71.84) 187 (28.16)

They will take the COVID-19 vaccine , .001

Yes 777 (76.93) 538 (69.24) 239 (30.76)

No 86 (85.15) 66 (76.4) 20 (23.26)

Do not know 147 (14.55) 100 (68.03) 47 (31.47)

Feeling about the job

Same feeling, did not change after pandemic 491 (48.61) 377 (76.78) 114(23.22)

Feeling that job puts them at an increased
risk but will continue in it

492 (48.71) 310 (63.0) 182 (37.0)

Likely to change job in the next 2 years 27 (2.67) 17 (62.96) 10 (37.04) , .001

Experience with COVID-19 infectiona

Patients .322

Yes 347 (34.36) 235 (67.72) 112 (35.28)

No 663 (65.64) 469 (70.74) 194 (29.26)

Coworkers .387

Yes 539 (53.37) 382 (70.87) 157 (29.13)

No 471 (46.63) 322 (68.37) 149 (31.63)

Family members .908

Yes 187 (18.51) 131(70.05) 56 (29.95)

No 823 (81.49) 573 (69.62) 250 (30.38)

Self .610

Yes 32 (3.17) 21(65.63) 11(34.38)

No 978 (96.83) 683 (69.84) 295 (30.16)

Others (mainly friends and neighbors) .642

Yes 16 (1.58) 12 (75.0) 4 (25.0)

No 996 (98.42) 692 (69.62) 302 (30.38)

TABLE 6. Reported Impact of COVID-19 on Participants

Domain
Positive Impact

No. (%)
Negative Impact

No. (%)
No Change
No. (%)

Mental and emotional well-being 173 (17.13) 490 (48.51) 347 (34.36)

Relation with coworkers 263 (26.04) 161 (15.94) 586 (58.02)

Family relationship 303 (30.0) 281 (27.82) 426 (42.18)

Financial or income 59 (5.84) 528 (52.28) 423 (41.88)

Research productivity 169 (16.73) 346 (34.26) 495 (49.01)
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considering career changing in the next couple of years.
Oncologists are worried about contracting the infection or
transmitting it to their families, having concerns about their
social and work relations, being exposed to a financial
decline in addition to the workload, and exhaustion like
most healthcare professionals during the pandemic. Un-
derstanding the multiple factors that lead to physician
dissatisfaction and burnout is very important to plan in-
terventions to mitigate the negative impact on
physicians.10,26 These interventions should aim to help
physicians cope better with the challenges of work and
prevent their attrition from the practice, especially an
existing oncology physicians shortage.35,36

The question about the intention to receive the COVID-19
vaccine once available revealed variable results with certain
groups being likely to receive it (male, working in private
hospitals, being in practice for a long time, and working in
Brazil) and others not to receive it (working in governmental
hospitals, practicing in North Africa, and having good
knowledge about COVID-19).

Those who get the flu vaccines routinely were 8 times more
likely to declare their intention to receive the COVID-19
vaccine, reflecting their health behavior toward preventive
measures for infectious diseases. Since there are multiple

barriers to receiving the flu vaccines, those who do receive
them are likely to make extra efforts to do so as shown in
previous studies about the influenza vaccination.37

Our study’s limitation is related to the cross-sectional design
that captures information at a specific point of time, which
may be subject to change with time, especially in the
pandemic era that was rapidly evolving and introducing
new knowledge and facts that may affect behaviors and
feelings of physicians.

In summary, our study highlighted the complex multilevel
impact of the COVID-19 pandemic on various aspects of
oncologists’ personal and professional lives. These findings
require the need to implement interventions that assure the
oncologists’ well-being and their productivity.

There should be better educational intervention to en-
hance the oncologists’ knowledge about the pandemic,
not just the medical aspects of it but also the pandemic’s
impact on various aspects of their lives. Healthcare leaders
should ensure the availability of employee support pro-
grams for their well-being and mental health. Oncologists
should acquire the knowledge of self-care and self-
preservation and enhance their coping skills for such a
major crisis.
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TABLE 7. Findings per Geographical Regions

Region
Gulf Countries

n = 142
Levant
n = 166

North Africa
n = 357

Brazil
n = 259

East Asia
n = 35

Others
n = 50

PFindings No. (%)

Good knowledge 39 (27.46) 96 (57.83) 240 (67.23) 106 (40.93) 28 (80.0) 23 (45.10) , .001

Negative impact on mental and emotional wellbeing 64 (45.07) 50 (30.12) 180 (50.42) 159 (61.39) 16 (45.71) 21 (41.18) , .001

Negative impact of relation with coworkers 24 (16.90) 18 (10.84) 63 (17.65) 46 (17.76) 2 (5.71) 8 (15.69) .002

Negative impact of family relationship 35 (24.65) 35 (21.08) 106 (29.69) 97 (37.45) 3 (8.57) 5 (9.80) , .001

Negative impact on financial or income 44 (8.33) 126 (23.86) 113 (21.40) 201 (38.07) 24 (4.55) 20 (3.79) , .001

Negative impact on research productivity 45 (31.69) 54 (32.53) 100 (28.01`) 111 (42.86) 19 (54.29) 17 (33.33) , .001

COVID infection among patients 52 (36.62) 29 (17.47) 118 (33.05) 116 (44.79) 12 (34.29) 20 (38.22) , .001

COVID infection among coworkers 74 (52.11) 63 (37.95) 135 (37.82) 207 (79.92) 28 (80.0) 32 (62.75) , .001

COVID infection among family 14 (9.86) 27 (16.27) 97 (27.17) 38 (14.67) 4 (11.43) 7 (13.73) , .001

COVID infection among participants 2 (1.41) 2 (1.20) 5 (1.40) 16 (6.18) 2 (5.71) 5 (9.80) , .001

Taking flu vaccine regularly 71 (50.0) 31 (18.67) 37 (10.36) 227 (87.64) 17 (48.57) 24 (47.06) , .001

Will take COVID-19 vaccine once available 116 (81.69) 132 (79.52) 212 (59.38) 250 (96.53) 30 (85.71) 37 (72.55) , .001

Very worried about COVID-19 27 (19.01) 31 (18.67) 157 (43.93) 70 (27.03) 16 (45.71) 5 (9.80) , .001

Satisfied with hospital measures 112 (78.87) 93 (56.02) 202 (56.58) 218 (84.17) 28 (80.0) 42 (82.35) , .001

Polymerase chain reaction test available
for both patients and staff

97 (68.31) 102 (61.45) 86 (24.09) 180 (69.50) 29 (82.86) 29 (56.86) , .001

NOTE. Bold font reflects the highest value.
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