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abstract

PURPOSE The coronavirus disease 2019 (COVID-19) pandemic has had a global impact, and Singapore has
seen 33,000 confirmed cases. Patients with cancer, their caregivers, and health care workers (HCWs) need to
balance the challenges associated with COVID-19 while ensuring that cancer care is not compromised. This
study aimed to evaluate the psychological effect of COVID-19 on these groups and the prevalence of burnout
among HCWs.

METHODS A cross-sectional survey of patients, caregivers, and HCWs at the National Cancer Centre Singapore was
performed over 17 days during the lockdown. The Generalized Anxiety Disorder-7 andMaslach Burnout Inventory
were used to assess for anxiety and burnout, respectively. Self-reported fears related to COVID-19 were collected.

RESULTS A total of 624 patients, 408 caregivers, and 421 HCWs participated in the study, with a response rate of
84%, 88%, and 92% respectively. Sixty-six percent of patients, 72.8% of caregivers, and 41.6% of HCWs
reported a high level of fear from COVID-19. The top concern of patients was the wide community spread of
COVID-19. Caregivers were primarily worried about patients dying alone. HCWs were most worried about the
relatively mild symptoms of COVID-19. The prevalence of anxiety was 19.1%, 22.5%, and 14.0% for patients,
caregivers, and HCWs, respectively. Patients who were nongraduates and married, and caregivers who were
married were more anxious. The prevalence of burnout in HCWs was 43.5%, with more anxious and fearful
HCWs reporting higher burnout rates.

CONCLUSION Fears and anxiety related to COVID-19 are high. Burnout among HCWs is similar to rates reported
prepandemic. An individualized approach to target the specific fears of each group will be crucial to maintain the
well-being of these vulnerable groups and prevent burnout of HCWs.
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INTRODUCTION

As of May 26, 2020, COVID-19 infected more than
5,000,000 individuals and resulted in more than
300,000 deaths occurring in at least 210 countries.1 In
addition to grave public health repercussions, a con-
sideration of the psychological effects of the pandemic
is equally important. During the severe acute re-
spiratory syndrome (SARS) outbreak in 2003, its rapid
nosocomial transmissions resulted in widespread fear
among health care workers (HCWs).2 Examination of
the mental health burden among HCWs during the
SARS outbreak indicated that adverse emotional re-
sponses were common.3 The psychological effects of
infectious disease outbreaks in the general population,
infection survivors, and HCWs are well documented.

However, literature about these psychological impacts
on uninfected patient populations is scarce.4 Patients
with cancer are a unique group of patients because
they need to access health care regularly for life-
sustaining cancer treatment. Delay in cancer treat-
ment is detrimental to patients.5 Yet, patients with
cancer are immunocompromised and may have
poorer outcomes from COVID-19 should they get in-
fected while seeking treatment.6 In view of these
competing concerns, patients with cancer are forced
to choose between seeking treatment and increasing
the risk of contracting COVID-19 or postponing therapy
and minimizing the risk of contracting COVID-19.7

The pandemic also presents another unique challenge
to patients with cancer—the need to practice isolation to
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stem the spread of the virus while maintaining social con-
nections to ensure psychological well-being.8 The diagnosis
of cancer results in numerous psychological burdens for
patients and their caregivers. Social support protects against
psychological symptoms9 and is a protective factor against
physical morbidity and mortality.10 Many patients with
cancer fear dying alone, and the meaningful interpersonal
relationships and physical presence of family members are
essential to patients in their final hours.11 However, in this
pandemic, a key policy to reduce the spread of COVID-19
is to encourage, and in many cases enforce, social
distancing.12 Although the adverse effect of quarantine and
social isolation on healthy individuals is well documented,13

little is known about how patients with cancer and their
caregivers cope during social isolation.

To help patients and caregivers navigate through these
challenges, oncology HCWs must deal with constant dis-
ruptions to cancer care and make ethically challenging
decisions while managing their own fears of personal
safety.14,15 This may lead to an increase in burnout rates.

This study aimed to better understand the psychological
impact of COVID-19 on patients with cancer, their caregivers,
and HCWs. In addition, it aimed to assess the prevalence of
burnout among oncology HCWs during this pandemic.

METHODS

Study Setting and Design

This was a cross-sectional study reported according to the
STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines. The study was con-
ducted in Singapore, a multiethnic country composed of
5,703,569 people, with 3,500,940 of these residents made
up of Chinese (76.0%), Malay (15.0%), Asian-Indian
(7,5%), and other (1.5%) inhabitants.16 The National Can-
cer Centre Singapore (NCCS) is one of the two public cancer
specialty centers in Singapore and sees approximately 60%-
70% of all public patients with cancer. As of the last day of
data collection (April 22, 2020), Singapore had 10,141
confirmed COVID-19 infections, and 12 deaths.17 To

manage the pandemic, the Singapore Government an-
nounced a lockdown on April 3 and instituted it on April 7,
202018 (Fig 1).

Participants

Patients with cancer, caregivers, and HCWs from the NCCS
were recruited to complete the questionnaire. Inclusion criteria
were (1) English- or Chinese-speaking, (2) age ≥ 21 years, (3)
with cancer or caring for someone with cancer (patients and
caregivers). Convenient sampling was conducted over 3
weeks, from April 6-22, 2020. Research assistants were
assigned to all clinics and ambulatory treatment units, and they
recruited participants by handing out questionnaires. HCWs
could complete the questionnaire using the hard copy or the
REDCap online platform. Because this study was performed
during the lockdown, sample size was dictated by themaximal
number of participants who could be recruited within 3 weeks.

Questionnaire Instruments

For all participants, demographic and socioeconomic status
information was collected. For patients and caregivers, in-
formation about the patient’s cancer was collected. For HCWs,
data were collected on the type of profession, whether the
nature of work had changed because of COVID-19, and
whether the job involved direct patient contact. The ques-
tionnaire was designed on the basis of measures used in
previous epidemics to measure fears,19 anxiety (Generalized
Anxiety Disorder-7 [GAD-7]),20 confidence in HCWs,21 and
risk perceptions.22 In addition, items based on themes
brought up during in-depth interviews with patients and
caregivers were included, for example, cancer-specific con-
cerns and condemnation (findings of interviews not reported).

The GAD-7 is a 7-item validated questionnaire used to
screen for GAD; a score of ≥ 10 suggests a possible di-
agnosis of GAD.20 In addition, the questionnaire for HCWs
included the same questions as well as the Maslach
Burnout Inventory (MBI).23 The 22-item MBI is designed to
measure the three domains of burnout: emotional ex-
haustion (EE), depersonalization (DP), and professional
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accomplishment. Participants were identified as experi-
encing burnout if they had EE ≥ 27 and/or DP ≥ 10.23,24

Data Analysis

Demographic and survey responses were examined using
frequency and percentages for categorical variables, and
mean and standard deviation for continuous variables. The
95% CIs for anxiety and burnout rates were estimated using
the Clopper-Pearson method. Differences between the three
participant groups were examined in bivariable analyses
using χ2 tests. Univariable and multivariable logistic re-
gression analyses were performed to assess the association
between participant characteristics and anxiety/burnout/
fears. Association of HCWs’ survey responses with the
presence of burnout were assessed (controlled for the de-
mographic variables). For questions related to fears, ex-
ploratory factor analysis was performed for the combined
patient and caregiver dataset, and this showed a two-factor
structure: general COVID-19 fears and COVID-19 effect on
cancer fears. These two factors showed good internal
consistency, with a Cronbach α of .92 and .93, respectively.
The responses of questions from each factor were summed
and divided by the number of questions to reflect the level of

general COVID-19 fears and COVID-19 effects on cancer
fears. For HCWs, questions under the factor general COVID-
19 fears were analyzed in the same way (α = .92). Point
estimates were reported with corresponding CIs, which were
not adjusted for multiple comparisons. Proportions of
missing data were reported. There was no prespecified
statistical analysis plan; however, an a priori hypothesis was
specified at the time of questionnaire development. Sta-
tistical analyses were performed using R, version 3.6.3.25

Ethics

The study was approved by the Singapore Health Services
Centralized Institutional Review Board (CIRB: 2020/2155).
Because no identifiable data were collected, CIRB waived
the need for written consent. Informed verbal consent was
obtained by all participants who were recruited in person,
whereas consent was presumed when participants com-
pleted the survey on the REDCap online platform.

RESULTS

A total of 624 patients, 408 caregivers, and 421 HCWs
participated in the study, with a response rate of 84%, 88%,

January 2020 March 2020

April 2020

May 2020

Jan 3: Temperature
screening

implemented at
Changi airport for
inbound travelers
arriving on flights
from Wuhan, and

patients with 
suspected 

COVID-19 were
referred to

hospitals for
isolation and

investigations.
Confirmed patients

(n = 0)

Jan 23: First reported imported case on
campus and in Singapore. Travel advisory

expanded to recommend that Singaporeans
avoid travel to the whole of

Hubei Province.
Confirmed patients

(n = 1)

February 2020

Feb 4: First local
cluster reported.

Confirmed patients

(n = 24)

Feb 7: Raised Disease
Outbreak Response

System Condition from
yellow to orange.

Confirmed patients

(n = 30)

Feb 17: Stay-Home 
Notice implemented

for all travelers
returning from

mainland China.
Individuals not

allowed to leave the
house even to buy
food or groceries.

New patients             (n = 2)

Confirmed patients (n = 77)

Mar 24: Safe Distancing Measures for the
General Population. All events and mass
gatherings must be deferred or cancelled;
all religious services and congregations

will be suspended. All center-based
tuition and enrichment classes will

be suspended. Entertainment venues
are closed.

New patients                  (n = 49)

Confirmed patients      (n = 558)

Mar 30: First cluster in a foreign-worker
dormitory announced.

New patients                 (n = 35)

Confirmed patients     (n = 879)

May 19: Decision to exit the
Circuit Breaker when it ends on

June 1, 2020; introduced phased
approach (3 phases) to

resuming activities safely.
New patients                    (n = 451)

Confirmed patients     (n = 18,407)

Apr 3: Announcement of
Circuit Breaker (lockdown)

intervention.
New patients                (n = 65)

Confirmed patients (n = 1,114)

Apr 5: Distribution of
reusable face masks started.

Residents and long-term
pass holders returning from
ASEAN countries, France,
India, and Switzerland will
need to undergo a 14-day
self-isolation at dedicated

Stay-Home Notice
facilities. Two foreign-

worker dormitories established
as isolation areas.

New patients              (n = 120)

Confirmed patients (n = 1,309)

Apr 7: Implementation
of Circuit

Breaker (lockdown).

Apr 9: All Singapore citizens, permanent residents
and long-term pass holders entering Singapore

required to serve a 14-day self-isolation
at dedicated Stay-Home Notice facilities.

New patients                           (n = 287)

Confirmed patients              (n = 1,910)

Apr 14: Stringent
measures were

introduced, wearing
of masks made

mandatory for everyone
leaving their homes.

New patients (n = 386)

Confirmed patients 

(n = 2,918)

Apr 22: Announcement of
the extension of Circuit

Breaker until June 1 2020.
New patients             (n = 1,016)

Confirmed patients (n = 10,141)

Jan 26: Set-up of dedicated
isolation ward for patients

with suspected or
confirmed COVID-19.
Confirmed patients

(n = 4)

Feb 1: Restriction of number
of visitors accompanying
patients for consults or
treatment to 2 visitors

per patient.
Confirmed patients

(n = 18)

Singapore timeline

NCCS timeline

Feb 8: Segregation
of inpatient and

outpatient teams.
Further restriction of
number of visitors

accompanying
patients for

consults or treatment
to 1 visitor per

patient. Nonurgent
appointments (eg,

patients on
surveillance are

postponed).
Confirmed patients

(n = 40)

Feb 10: Establishment of “fever” clinics for
patients with suspected COVID-19. Implementation 

of travel, symptoms, and contact declaration for 
anyone entering the center. Implementation of

temperature screening; compulsory HCW
temperature surveillance implemented.

Confirmed patients

(n = 35)

Mid-Feb: No new foreign patients
accepted. Medication delivery

services established so that patients
do not need to wait on the health care
premises to collect their medications.

New patients               (n = 5)

Confirmed patients   (n = 72)

Apr 7: Distancing
measures introduced at

NCCS: telecommuting from
home, staggered working
hours with staggered meal

breaks, safe physical
distancing in NCCS premises.

No visitors allowed to
accompany patients to the
ambulatory treatment unit.

Clinics capped at 10 patients
per half-day session to
reduce the number of

patients within the center.
New patients              (n = 106)

Confirmed patients (n = 1,481)

Jan 31: All inbound air travelers
will undergo temperature

screening at Changi airport.
Confirmed patients

(n = 16)

Data collection: Apr 6-22

FIG 1. Timeline of events regarding the COVID-19 pandemic in Singapore and National Cancer Centre Singapore (NCCS). ASEAN, Association of Southeast
Asian Nations; HCW, health care worker.
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TABLE 1. Participants’ Demographic Characteristics

Characteristic
Patients
(n = 624)

Caregivers
(n = 408)

HCWs
(n = 421)

Age, years

Mean (SD) 57.2 (12.2) 46.5 (13.3) 35.9 (10.6)

Missing 21 (3.4) 11 (2.7) 14 (3.3)

Sex

Male 239 (38.3) 169 (41.4) 97 (23.0)

Female 349 (55.9) 214 (52.5) 311 (73.9)

Missing 36 (5.8) 25 (6.1) 13 (3.1)

Ethnicity

Chinese 479 (76.8) 302 (74.0) 312 (74.1)

Non-Chinese 143 (22.9) 105 (25.7) 108 (25.7)

Missing 2 (0.3) 1 (0.2) 1 (0.2)

Employment

Part time 61 (9.8) 34 (8.3) 13 (3.1)

Full time 235 (37.7) 234 (57.4) 334 (79.3)

Not working 315 (50.5) 139 (34.1)

Missing 13 (2.1) 1 (0.2) 74 (17.6)

Income, S$

. 5,000 92 (14.7) 94 (23.0) 148 (35.2)

2,500-5,000 107 (17.1) 112 (27.5) 200 (47.5)

, 2,500 403 (64.6) 196 (48.0) 47 (11.2)

Missing 22 (3.5) 6 (1.5) 26 (6.2)

Education

Graduate and above 173 (27.7) 166 (40.7) 305 (72.4)

Nongraduates 439 (70.4) 238 (58.3) 109 (25.9)

Missing 12 (1.9) 4 (1.0) 7 (1.7)

Marital status

Single 107 (17.1) 131 (32.1) 200 (47.5)

Other 511 (81.9) 273 (66.9) 221 (52.5)

Missing 6 (1.0) 4 (1.0) 0 (0.0)

Cancer type

Breast 176 (28.2) 85 (20.8)

GI and hepatobiliary tract 152 (24.4) 97 (23.8)

Lung 58 (9.3) 45 (11.0)

Ovarian/endometrial/cervix 37 (5.9) 19 (4.7)

Lymphoma/hematologic 44 (7.1) 23 (5.6)

Renal/bladder/prostate/urologic 33 (5.3) 16 (3.9)

Head and neck 35 (5.6) 24 (5.9)

Brain 11 (1.8) 5 (1.2)

Sarcoma 7 (1.1) 6 (1.5)

Multiple cancers 15 (2.4) 11 (2.7)

Don’t know 7 (1.1) 4 (1.0)

Other 31 (5.0) 15 (3.7)

Missing 18 (2.9) 58 (14.2)

(Continued on following page)
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92%, respectively. Participants’ demographics are sum-
marized in Table 1.

Perceived Risk

HCWs were more likely to respond affirmatively to the
question, “How likely do you think it is that you will en-
counter someone who contracted COVID-19?” (HCWs,
45.8%; patients, 17.0%; caregivers, 17.9%; P , .001).
HCWs reported a higher likelihood of actually contracting
COVID-19 (HCWs, 20.0%; patients, 11.7%; caregivers,
7.8%; P , .001). However, patients reported a higher
likelihood of experiencing severe complications as a result
of COVID-19 infection (patients, 44.7%; caregivers, 23.0%;
HCWs, 24.9%; P , .001) and a lower chance of recovery
compared with caregivers and HCWs (patients, 47.3%;
caregivers, 65.4%; HCWs, 76.2%; P , .001; Table 2)

Anxiety and Other Negative Emotions

The prevalence of anxiety (ie, GAD-7 ≥ 10) was 19.1%,
22.5%, and 14.0% for patients, caregivers, and HCWs,
respectively (P = .004). In the multivariable analysis, the
prevalence of anxiety was significantly higher in patients
with education lower than tertiary level compared with
those with graduate education (odds ratio [OR], 1.78;
95% CI, 1.04 to 3.15; P = .04) and higher in patients who
were married (OR, 2.11; 95% CI, 1.14 to 4.22; P = .025).
Caregivers who were married were found to be more
anxious in the multivariable analysis (OR, 2.08; 95% CI,
1.19 to 3.78; P = .013). None of the parameters were
associated with anxiety in the models for HCWs (Table 3).
The top emotion reported was fear, followed by anxiety,
among patients, caregivers, and HCWs (Table 2).

Fears

HCWs were less fearful of COVID-19 compared with pa-
tients and caregivers, with 66.0% of patients and 72.8% of
caregivers feeling very much or extremely fearful about
COVID-19 compared with 41.6% of HCWs (P , .001).

Caregivers were more fearful than patients with respect to
how COVID-19 may affect the patients’ cancer treatment
(72.1% v 54.5%; P , .001; Table 4). On multivariable
analysis, HCWs who were non-Chinese (OR, 1.76; 95% CI,
1.07 to 2.88; P = .025), with a monthly income of
, S$2,500 (OR, 2.50, 95% CI, 1.07 to 5.94; P = .035
compared with . S$5,000), and who were nongraduates
(OR, 1.98, 95% CI, 1.15 to 3.43; P = .013) were more likely
to be fearful about COVID-19. Patients who were non-
Chinese (OR, 1.66; 95% CI, 1.05 to 2.69; P = .034) and
married (OR, 1.66; 95% CI, 1.04 to 2.63; P = .033) and
caregivers who were married (OR, 1.69; 95% CI, 1.03 to
2.78; P = .039) had higher general COVID-19 fears. Older
caregivers were less likely to have fears regarding the effect
of COVID-19 on cancer management (OR, 0.48; 95% CI,
0.24 to 0.97; P = .039; Table 5). The top COVID-19 fears of
patients, caregivers, and HCWs were “COVID-19 may have
mass community spread,” “I am afraid that the patient’s
last hours will be spent alone,” and “COVID-19 symptoms
may be too mild to recognize in time,” respectively. Almost
all caregivers (94.6%) answered yes to the question, “With
appropriate protective measures, I would want to be with
the patient (if the patient has COVID-19)” compared with
78.4% of patients who reported yes to a similarly phrased
question, “With appropriate protective measures, I would
want my family members to be with me”(Table 4).

Confidence

Patients and caregivers reported high confidence in HCWs’
ability to recognize the symptoms of COVID-19, with
78.0% of patients and 81.1% of caregivers responding
positively when asked, “How confident are you in HCWs’
ability to recognize symptoms of COVID-19?”However, only
74.6% of HCWs were confident when asked this question
with reference to other HCWs’ ability, and only 59.4% felt
confident in their own ability to recognize the symptoms of
COVID-19. All groups reported high confidence in the level

TABLE 1. Participants’ Demographic Characteristics (Continued)

Characteristic
Patients
(n = 624)

Caregivers
(n = 408)

HCWs
(n = 421)

Stage

1 39 (6.3) 14 (3.4)

2 55 (8.8) 23 (5.6)

3 86 (13.8) 48 (11.8)

4 177 (28.4) 113 (27.7)

Missing 267 (42.8) 210 (51.5)

Profession

Doctor/nurse 240 (57.0)

Other 176 (41.8)

Missing 5 (1.2)

NOTE. Data are No. (%) unless otherwise indicated.
Abbreviation: HCWs, health care workers.
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of preparedness of health care facilities in Singapore to
manage the COVID-19 outbreak (patients, 85.4%; care-
givers, 89.5%; and HCWs, 89.3%). These responses are
summarized in Table 2.

Burnout in HCWs

The prevalence of burnout in HCWs was 43.5%. In the
univariable analysis, those who were more likely to expe-
rience burnout were: HCWs ≥ 40 years of age with

TABLE 2. Perceived Risks, Confidence, Emotions Reported by Participants
Risk Perceptionsa (perceived severity and vulnerability) Patients (n = 624) Caregivers (n = 408) HCWs (n = 421)

Contacting COVID-19 Participants Who Rated Their Risk as ≥ 60%

How likely do you think it is that you will encounter someone who
contracted COVID-19?

106 (17.0) 73 (17.9) 193 (45.8)

How likely do you think it is that you will contract COVID-19? 73 (11.7) 32 (7.8) 84 (20.0)

If you were to contract COVID-19, what do you think are your chances
of experiencing severe complications?

279 (44.7) 94 (23.0) 105 (24.9)

If you were to contract COVID-19, how would you rate your chances of
recovery?

295 (47.3) 267 (65.4) 321 (76.2)

Missing data for each question (%) , 7 , 4 , 2

Confidenceb Participants Who Rated Confidence Level as ≥ 6

In the health care professionals’ ability to recognize symptoms of
COVID-19?

487 (78.0) 331 (81.1) 314 (74.6)

In taking care of your personal hygiene to prevent contracting
COVID-19?

535 (85.7) 380 (93.1) 393 (93.3)

In the level of preparedness of health care facilities in Singapore to
manage the COVID-19 outbreak?

533 (85.4) 365 (89.5) 376 (89.3)

In other people’s ability to engage in socially responsible behaviors
related to COVID-19?

407 (65.2) 244 (60.8) 170 (40.4)

That you can share your concerns about COVID-19 with your health
care team?

492 (78.8) 344 (86.0) NA

In your own ability to recognize symptoms of COVID-19? NA NA 250 (59.4)

That your infection control training can help prevent contracting
COVID-19?

NA NA 371 (88.1)

In the effectiveness of your personal protective equipment to prevent
contracting COVID-19?

NA NA 382 (90.7)

In the training you received to manage your current job scope during
the COVID-19 outbreak?

NA NA 363 (86.2)

In managing a suspected COVID-19 case during your work duties? NA NA 320 (76.0)

Do you consider current measures taken at hospitals to be adequate?

Yes 516 (82.7) 368 (90.2) 364 (86.5)

Missing 59 (9.5) 27 (6.6) 10 (2.4)

Missing data for each question except question with missing data
reported (%)

, 5 , 2 , 1

Emotionsc Participants Who Rated Emotions as ≥ 4

Fear 244 (39.1) 171 (41.9) 95 (22.6)

Anxiety 217 (34.8) 152 (37.3) 94 (22.3)

Anger 123 (19.7) 71 (17.4) 55 (13.1)

Disgust 128 (20.5) 81 (19.9) 55 (13.1)

Helplessness 182 (29.2) 149 (36.5) 66 (15.7)

Missing data for each question (%) , 7 , 3 0

NOTE. Data are No. (%) unless otherwise indicated.
Abbreviations: HCWs, health care workers; NA, not applicable because question was not asked.
aOn a scale of 0% to 100% (0%, no risk; 100%, high risk).
bOn a scale of 1 to 10 (1, not confident; 10, extremely confident).
cOn a scale of 1 to 5 (1, not at all; 5, extremely).
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a monthly income of S$2,500-S$5,000 (compared with
. S$5,000), who were single, were anxious, were fearful,
perceived support from family, perceived a lack of support
from their social circle, perceived a lack of support from the
general public, perceived condemnation by the general
public, perceived a risk of contracting COVID-19, and had
low confidence in the level of preparedness of health care
facilities. In the multivariable analysis, younger HCWs (OR,
1.83; 95% CI, 1.09 to 3.12; P = .024) and HCWs who were
anxious (OR, 5.92; 95% CI, 3.06 to 12.18; P , .1) and
fearful (OR, 1.89; 95% CI, 1.23 to 2.93; P = .004) were
more likely to experience burnout. In addition, HCWs with
perceived lack of support from their social circle, perceived
lack of support, perceived condemnation by the public,
high perceived risk of contracting COVID-19, and low
confidence in the level of preparedness of health care
facilities were associated with higher rates of burnout in the
multivariable analysis (Table 6).

DISCUSSION

In this cross-sectional survey of patients with cancer, their
caregivers, and HCWs, we found elevated levels of per-
ceived risk, anxiety, and fears. Despite this, confidence in
HCWs and health care facilities was high, and burnout
among HCWs was not increased from pre-COVID-19 rates.

Perceived risk of encountering patients with COVID-19 and
of contracting COVID-19 were high in all groups but lower
among patients and caregivers compared with HCWs.
Many patients with cancer and their caregivers already took
precautionary measures even before the COVID-19 out-
break because of the immunocompromised status of the
patients. This may contribute to the relatively lower per-
ceived risk as well, compared with the population of pa-
tients with chronic disease described by Wolf et al.26

Patients, however, felt that they had a higher risk of hav-
ing severe complications if they contracted COVID-19 and
lower chances of recovery, again reflecting their un-
derstanding of their immunocompromised state.

Given the high levels of perceived risk, it is not surprising
that the prevalence of anxiety among patients, caregivers,
and HCWs is high. This is concerning because it is many
times higher than the prevalence of GAD in Singapore,
which was at 1.6% in 2016.27 This epidemiologic study
used the WHO Composite International Diagnostic
Interview,28 an established instrument used in psychiatric
epidemiologic studies. Despite the differences in in-
struments used, which precludes direct comparison,
juxtaposing our results with the results by Chang et al27

provides an approximation of the impact of COVID-19 on
anxiety levels in our participants. Lai et al 29 found that
12.3% of HCWs treating patients with COVID-19 in China
were at least moderately anxious (GAD-7 ≥ 10). In another
study of Italian HCWs, 19.8% of participants reported high
levels of anxiety (GAD-7 ≥ 15) compared with 4.8% in our
study. Thomaier et al30 found that 62.0% of oncology HCWs

in the United States were anxious, with perceptions of
inadequate personal protective equipment (PPE) and
practicing in a state with more patients with COVID-19
increasing anxiousness. The prevalence rates of anxiety
among our HCWs were similar to levels found in China and
lower than those found in theWestern countries. Theremay
be a possible role of ethnicity, given that both Singapore
and China have a predominance of Chinese HCWs. Our
study also showed that non-Chinese HCWs weremore likely
to report higher COVID-19 fears; however, this was not
observed for burnout or anxiety. In addition, the lower rates
of anxiety among HCWs in Singapore and China could be
a result of the adequate supply of PPE provided to HCWs
and the effective public health interventions implemented
by these countries to manage the pandemics (Singapore
and China have a lower number of confirmed patients with
COVID-19 compared with the United States and Italy31).
Furthermore, Singapore has a particularly low COVID-19
death rate of 0.05% (total deaths of 27 as of August 6,
2020), further reassuring the population.31

In addition to anxiety, participants also reported high levels
of fear. To address these negative emotions, it will be
helpful to understand the underlying reasons for fears. The
top concern by caregivers was that their loved ones would
die alone should they contract COVID-19, and many would
sacrifice their own safety and be willing to be with their
loved ones in these moments, with appropriate protective
measures. Although there is a need to limit visitors to
patients with COVID-19 to minimize the risk of trans-
mission, this concernmust be balanced against the distress
caused by separation of caregivers from patients in such
situations. As reports of asymptomatic carriers who are
infectious are emerging,32 it is no surprise that HCWs’ top
concern is that of COVID-19 symptoms being too mild to be
recognized in time. This results in a lack of confidence
in their own ability and other HCWs’ ability to diagnose
COVID-19.

Despite the high level of perceived risks, anxiety, and fears,
confidence in HCWs and facilities remained high at NCCS.
This was achieved at two levels: institutional and national.
At the institutional level, strict temperature screening and
travel/contact declarations were required of all patients,
caregivers, and HCWs as soon as the first few patients with
COVID-19 were reported in Singapore (Fig 1). Adequate
PPE was issued to all HCWs and refresher training pro-
vided. On the national level, constant updates through
mobile phones, the Internet, and traditional media were
provided. In addition, border restrictions and contact
tracing were used to contain the spread of COVID-19 in the
community. This finding is in contrast with the low confi-
dence that patients in one US study had of their federal
government response,26 and emphasizes the important role
that HCWs and authorities play in allaying the fears that
many patients and caregivers have.
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Surprisingly, despite the immense pressure at the frontline,
we found a low rate of burnout: 43.5% of all HCWs. This is
lower than rates reported among US physicians (54.4%)33

and Chinese oncologists (51.0%) prepandemic.34 Younger
HCWs, those with a lower income, and single HCWs were
more likely to report burnout on univariable analysis.
However, on multivariable analysis, only younger HCWs
were associated with burnout. It is likely that those who are
younger have a lower income and are also single. Previous
studies have found that younger HCWs were more likely to
experience greater psychological effects.29,30,35

Although it is reassuring that burnout rates are not elevated
compared with prepandemic periods, they may possibly
increase as the pandemic drags on. We found multiple
modifiable factors associated with burnout that may be
amendable to interventions. Perceived support from friends
and the public was associated with a lower rate of burnout;
perceived condemnation from the public was associated
with a higher rate of burnout. There were multiple reports of
HCWs being ostracized by family and the public in Sin-
gapore at the onset of the pandemic.36 However, the au-
thorities were quick to speak out against this and led by
example to appreciate HCWs. There has since been an
outpouring of support from the public.37 This highlights the
importance of public education to bolster support for HCWs
to combat burnout. HCWs who are anxious and more
fearful are at increased risk of burnout. With the prevalence
of anxiety many times above the prepandemic rates, it is
important to monitor the psychological health of this group
of HCWs through psychological wellness and peer-support
programs. Policies should be targeted at alleviating fears of
HCWs by instituting strict gatekeeping policies to segregate
patients at highest risk of COVID-19 from those with lower
risk and ensuring adequate supplies of effective PPE. If

insufficient attention is paid to supporting HCWs, we will
lose our most prized resource in this pandemic.

This study has limitations. First, this study was conducted in
a single institution; findings may have limited generaliz-
ability. However, we believe that the experiences faced by
the study participants may reflect the experiences faced by
patients with other chronic diseases that require regular
visits to a health care facility. Second, the cross-sectional
nature of the study only allows for understanding current
emotions, fears, and risk perceptions. Because the pan-
demic has evolved rapidly since the publication of these
data, we were not able to study how those developments
may have affected our study population. One of the
strengths of our study is the large sample size, which
allowed for a diverse population. In addition, with more
studies reporting the negative impact of COVID-19 on
cancer treatment (eg, delayed diagnosis and treatment),38

this study gives key insights into the psychological effect of
the pandemic on patients, caregivers, and HCWs that can
help shape policies at the institutional and national levels.
This study was completed within 17 days during the most
acute period in Singapore (during the lockdown) and
allowed for an accurate depiction of the impact of these
measures on the psychological well-being of our study
population.

Fears, perceived risk, and anxiety among patients, care-
givers, and HCWs were significantly elevated as a result of
the pandemic. Reassuringly, confidence in health care
facilities remained high, and burnout rates among HCWs
were similar to rates previously reported. An individualized
approach to target the specific fears and perceived risk of
each group will be crucial to maintain the psychological
well-being of these vulnerable groups and prevent burnout
of HCWs.
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