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Abstract
Purpose: Male cancer survivors represent an important at-risk population for COVID-19. The COVID-
19 pandemic requires a global response for this most vulnerable population. This study purpose was
to explore whether fear of COVID-19 and fear of cancer recurrence are related to the likelihood of
remaining at work following treatment in male cancer survivors.
Survivors and methods: A cross-sectional survey was used. Data were collected in China in May to
June 2020. The Fear of COVID-19 Scale, Fear of Cancer Recurrence (FCR) Inventory-Short Form and
work sustainability subscale of the Readiness for Return to Work Scale were completed by male cancer
survivors.
Results: A total of 121 employed male cancer survivors participated in this study. Fear of COVID-19
and fear of cancer recurrence were both negatively correlated with work sustainability (β = -0.11, and
β = -0.19, respectively). Significant interaction effects between fear of COVID-19 and fear of cancer
recurrence were observed (β = 0.46, P < 0.01). Advanced disease stage, undergoing radiation therapy
and having recently completed cancer treatment were all factors related to lower work sustainability
scores (β = -0.28, β = -0.15, and β = -0.17, respectively). The overall path model yielded a good fit: χ2/df
= 1.12 (P = 0.24), RMSEA = 0.07, TLI = 0.98, CFI = 0.99, IFI = 0.92, and NFI = 0.96.
Conclusion: Fear of COVID-19 is a mediator between fear of cancer recurrence and work sustainability
among Chinese male cancer survivors. The findings also indicated that male cancer survivors with
higher FCR levels reported less confidence in their ability to remain at work. This information can assist
in the development of new interventions and educational programs for cancer survivors, healthcare
providers and employers, to improve employees' ability to remain at work.
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1. Introduction

The COVID-19 pandemic has now spread to more than
200 countries/territories/regions [1]. The total number of
confirmed COVID-19 cases worldwide now stands at more

than 8.2 million, and nearly two million of deaths due to
COVID-19 [2]. The COVID-19 pandemic has affected the
world, particularly cancer survivors [3]. As cancer survivors
represent an important at-risk population for COVID-19 [4],
it is important to understand whether the fear of COVID-19
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is also related to work sustainability and whether it interacts
with another fear, the fear of cancer recurrence, in male
cancer survivors.
The relative five-year survival rate for all stages of male

cancer is greater than 60% [5]. Consequently, there is a
large and growing number of male cancer survivors [6]. But
cancer diagnosis and treatment can impact survivors’ ability
to remain at work [7], as male cancer survivors report both
long-term and late effects related to functional challenges
[8]. Treatment effects occur concurrently with emotional
responses, such as fear of cancer recurrence [9]. During the
current pandemic, working cancer survivors may experience
an additional emotional burden - fear of COVID-19 - espe-
cially as it relates to work - and work is a major functional
goal for male cancer survivors [8].
There is an established association between fear of cancer

recurrence and work sustainability in cancer survivors [10],
and concerns related to infection and mortality associated
with COVID-19 [11]. Therefore, this study aimed to exam-
ine both the common fear of cancer recurrence inmale cancer
survivors, and the timely fear of COVID-19, and the effects
on male cancer survivors’ motivation to remain at work.

2. Survivors andmethods

2.1 Study procedure
The study was approved by the ethics committee of Hunan
Cancer Hospital, The Affiliated Cancer Hospital of Xiangya
School of Medicine, Central South University. All partic-
ipants participated voluntarily in this study. Each survey
question included the option of responding with, “I prefer
not to answer”, providing participantswith control over their
responses. All participants consented to participate in the
survey.

2.2 Study sample
This study included adult men who were over 18 years of
age, with a primary diagnosis of cancer across a spectrum of
disease stages, who had completed major cancer treatment.
Exclusion criteria were survivors who were younger than 18
years old, with cancer recurrence or who were still undergo-
ing intensive cancer treatment.

2.3 Measures
2.3.1 General information
This study used a cross-sectional survey design. General
information consisting of age, highest education level, em-
ployment status, marital status, disease stage, treatment types
and time since primary cancer treatment completion, were
collected using an online survey. In addition to the validated
scale of fear of COVID-19, two questions related to its per-
ceived impact - ‘Does the COVID-19 pandemic contribute
to your feelings of isolation?’ and ‘Does the COVID-19
pandemic have an impact on your cancer treatment protocols
or follow-up plans?’ - were collected.

2.3.2 Fear of COVID-19 Scale (FCV-19S)
The FCV-19S Chinese version was used to assess the level
of fear of COVID-19 [12]. The FCV-19S is a seven-item
scale in which items are answered using a five-point response
format, with a total score ranging from 7 to 35. Higher scores
indicate greater levels of fear of COVID-19. A forward and
backward translation was completed on a total of 75 male
cancer survivors. The scale’s measurement properties in the
preliminary test of the measure’s Chinese version had an
internal consistency (Cronbach’s alpha) = 0.94. Apreliminary
exploratory factor analysis (EFA) was also examined. Amax-
imum likelihood extraction method using varimax rotation
was performed. The KMO was 0.88 and Bartlett’s Test of
Sphericity was significant (χ2 = 1881.08, P < 0.001) (n = 75).
The EFA indicated that a one-factor solution accounted for
66.45% of the variance, with an eigenvalue of 4.65. Factor
loadings ranged from 0.58 to 0.73. The FCV-19S floor and
ceiling effects were acceptable, as the percentage of lowest
and highest scores was less than 20%.

2.3.3 Fear of Cancer Recurrence Inventory (FCRI) -
short form
The FCRI Chinese version was used to assess the levels of
fear of cancer recurrence. The FCRI short form was used.
This is a nine-item scale answered using a five-point scale
from 0 to 4, with a total score ranging from 0 to 36. A higher
score indicates greater levels of fear of cancer recurrence. An
optimal cutoff score of 12 differentiates high fear of cancer
recurrence from low fear of cancer recurrence [13]. In this
study, the FCRI-9 Chinese version showed good internal
consistency (Cronbach’s alpha = 0.89). The unitary factor
structure was supported by the EFA, and the EFA revealed
a single-factor structure, accounting for 59.29% of variance
with an eigenvalue of 5.34, and factor loadings ranging from
0.56 to 0.80.

2.3.4 Readiness for Return toWork (RRTW) scale
The Chinese version of the RRTW scale was used to assess
motivation to remain at work or work sustainability. The
full RRTW scale is a 22-item scale; however, this study
only used the work maintenance subscale as a measure of
work sustainability [14, 15], which consisted of a total of
four items. Each item uses a five-point Likert scale, with
“1” indicating strongly disagree and “5” indicating strongly
agree. Higher scores indicate greater confidence in main-
taining work. In this study, the work sustainability subscale
showed good internal consistency, with Cronbach’s alpha of
0.85. The unitary factor structure was supported by the EFA
for the subscale of work sustainability of RRTW, accounting
for 69.36% with an eigenvalue of 2.77, and factor loadings
from0.75 to 0.89. The psychometric properties of these study
measurement scales were summarized in Table 1.

2.4 Data collection and analysis
Data collection was conducted at the Hunan Cancer Hospital
in Changsha, China, the provincial cancer hospital, from
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TABLE 1. Reliability and validity of studymeasurement
Scales Reliability by Cronbach’s alpha Validity by exploratory factor analysis

Ranging of item factor loading Total explained variance
Fear of COVID-19 Scale 0.94 0.58-0.73 66.45%
Fear of Cancer Recurrence Inventory - Short Form 0.89 0.56-0.80 59.29%
Readiness for Return-to-Work Scale 0.85 0.75-0.89 69.36%

May to June 2020. Data were analyzed using the Statistical
Package for Social Sciences (SPSS) forWindows, version 25.0
(IBM Corp., Armonk, NY), and R-4.0.2. Descriptive statis-
tics were summarized using SPSS. A path analytic approach
using R portrayed the hypothesized “causal” paths between
sociodemographic and clinical variables, fear of COVID-19,
fear of cancer recurrence and work outcomes. The overall
model fit was examined using goodness-of-fit indices: a non-
significant Chi-square value (P > 0.05), normed fit index
(NFI ≥ 0.90), incremental fit index (IFI ≥ 0.90), Tucker-
Lewis index (TLI≥ 0.90), comparative fit index (CFI≥ 0.90),
and root mean square error of approximation (RMSEA ≤
0.08) [16].

3. Results

All participants at the time of data collection were not
COVID-19 patients and had no history of COVID-19
infection. Participant characteristics are reported in Table 2.
The mean age for the study group was 38.22 years (SD =
9.12). A majority of cancer survivors reported at an early
stage of disease (n = 76, 62.8%) and with cancer treatment
of surgery only (n = 89, 73.6%). During the data collection
period, more than half of cancer survivors reported greater
“feelings of isolation” than prior to COVID-19 (n = 74,
61.2%), and reported a delay in cancer treatment protocol
implementation or delay in a follow-up plan due to the
COVID-19 pandemic (n = 72, 59.5%).
The mean scores of fear of COVID-19, fear of cancer

recurrence and work outcomes are listed in Table 3. Among
thesemale cancer survivors, higher scores on fear of COVID-
19 included: “Feeling most afraid of COVID-19, and feeling
uncomfortable thinking about COVID-19”. In terms of fear of
cancer recurrence, a total mean score of FCRI was 11.97 (SD
= 6.87), and 51.242% (n = 62) of cancer survivors reported a
higher level of fear of cancer recurrence. Regression weights
for each significant predictor variable are shown in Table 4.
All significant study variables in the regression analysis were
entered into the path analysis.
The overall path model (Fig. 1) yielded a good fit: χ2/df

= 1.12 (P = 0.24), RMSEA = 0.07, TLI = 0.98, CFI = 0.99,
IFI = 0.92, NFI = 0.96. This model indicates there is a
relationship between sociodemographic characteristics, clin-
ical variables, fear of COVID-19, fear of cancer recurrence,
and work sustainability. Importantly, there are significant
interaction effects between fear of COVID-19 and fear of
cancer recurrence (β = 0.46, P < 0.01) as related to work
sustainability. Both fear of COVID-19 and fear of cancer
recurrence were inversely related to work sustainability (β
= -0.11, and β = -0.19, respectively). Being at an advanced

TABLE 2. Male cancer survivor characteristics (N = 121)
Variables Mean (SD) Range n (%)

Age (years) 38.22 (9.12) 19-58
Employment status
Working 86 (71.1)
Sick leave 35 (28.9)
Highest education
High school or below 55 (45.4)
College or bachelor’ s degree 60 (49.6)
Master’ s degree or above 6 (5.0)
Marital status
Never married 27 (22.3)
Married 76 (62.8)
Divorced or widowed 18 (14.9)
Cancer type
Thyroid cancer 49 (40.5)
Prostate cancer 35 (28.9)
Colorectal cancer 37 (30.6)
Disease stage
Stage I 76 (62.8)
Stage II 39 (32.2)
Stage III 6 (5.0)
Treatment type
Surgery 89 (73.6)
Radiation therapy/chemotherapy 18 (14.9)
Surgery + radiation + chemotherapy 14 (11.5)
Feelings of isolation due to
COVID-19 pandemic
Less isolated than before 4 (3.3)
The same as before 43 (35.5)
More isolated than before 74 (61.2)
Impact on any treatment protocol
or follow-up plans due to COVID-19
No 22 (18.2)
Yes 72 (59.5)
Not yet, but worried 27 (22.3)
Time since treatment completion 13.75 (13.04) 0-84

Abbreviation: COVID-19, coronavirus disease-2019.

disease stage, having undergone radiation therapy and hav-
ing recently completed cancer treatment were all negatively
associated with work sustainability (β = -0.28, β = -0.15, and
β = -0.17, respectively). Feelings of isolation due to COVID-
19 were significantly associated with both the general fear of
COVID-19 and fear of cancer recurrence (β = 0.29, and β =
0.14, respectively). More recent treatment completion and
impact on follow-up plans were also related to greater levels
of fear of COVID-19 (β = -0.15, β = -0.38, respectively).
Age had an inverse relation to fear of cancer recurrence (i.e.
younger age was related to higher levels of fear of cancer
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TABLE 3. Fears andwork sustainability (N = 121)
Mean (SD)/n (%) Range

Fear of COVID-19 16.71 (6.38) 7-35
Most afraid of COVID-19 3.02 (1.18) 1-5
Uncomfortable thinking about COVID-19 2.93 (1.22) 1-5
Hands become clammy when thinking about COVID-19 1.77 (0.96) 1-5
Afraid of losing life due to COVID-19 2.51 (1.30) 1-5
Become anxious when watching news about COVID-19 2.62 (1.22) 1-5
Cannot sleep due to worries about contracting COVID-19 1.80 (0.99) 1-5
Heart races or palpitates when thinking about COVID-19 2.03 (1.17) 1-5
Fear of Cancer Recurrence (FCR) 11.97 (6.87) 0-36
Lower FCR (< 12) 59 (48.76) 0-11
Higher FCR (≥ 12) 62 (51.24) 12-36
Work sustainability 12.15 (3.80) 4-20

TABLE 4. Regressionweights in fear of cancer recurrence, fear of COVID-19 andwork sustainability (N = 121)
Estimate S.E. C.R. P

Fear of COVID-19 < — Isolation feelings 1.673 0.427 3.675 < 0.001
Fear of COVID-19 < — Impact on treatment 0.074 0.033 2.348 0.019
Fear of COVID-19 < — Time since cancer treatment completion -1.842 0.917 -2.723 0.041
FCR < — Age -0.092 0.029 -2.321 0.021
FCR < — Disease stage 3.021 0.765 2.098 0.018
FCR < — Isolation feelings 1.945 0.964 2.675 0.032
FCR < — Fear of COVID-19 3.942 1.879 3.354 0.004

< — Treatment type -0.126 0.052 -2.467 0.011
Work sustainability < — Time since cancer treatment completion -0.168 0.064 -4.547 < 0.001
Work sustainability < — Fear of COVID-19 -3.221 0.892 -4.214 < 0.001
Work sustainability < — FCR -2.251 0.823 -2.025 0.013

Abbreviations: CR, critical ratio; FCR, fear of cancer recurrence; SE, standard error.

F IG . 1. Factors associated withwork sustainability inmale cancer survivors: path analysis.
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recurrence) (β = -0.43). As expected, advanced disease stage
was also related to greater fears of cancer recurrence (β =
0.25).

4. Discussion

Despite being cancer survivors with relatively few residual
problems [17], it was noted that nearly 50.82% of these male
cancer survivors reported high levels of fear of cancer re-
currence. Additionally, it is well known that the fear of
cancer recurrence is one of most prevalent unmet needs in
a homogeneous group of male cancer survivors [18]. Con-
sistent with previous research [10, 18], younger age, ad-
vanced disease stage, and feelings of isolationwere significant
predictors of fear of cancer recurrence. In terms of work
sustainability, advanced disease stage, radiation therapy and
higher levels of fear of cancer recurrence were all related
to lower confidence in work sustainability. This study also
found that lower levels of fear of COVID-19 were related to
more confidence in remaining at work.
This study’s findings indicate that fear of COVID-19 is

modestly associated with reduced work sustainability. As the
pandemic has taken its toll on the global economy, members
of the working-age population, especially male cancer sur-
vivors, may be more likely to lose their job or experience
difficulties in finding a new job [4]. For example, those with
a history of cancer can experience more problems in finding
a new job compared to the general population [4, 19].
Adult cancer survivors remain an at-risk population

during the COVID-19 pandemic [4]. Hence, healthcare
providers must continue to distribute adequate information,
including current concerns about COVID-19 on a range
of topics, and its relationship with retention at work.
This study’s findings indicate that fear of COVID-19 was
modestly related to higher levels of fear of cancer recurrence
and lower confidence in the ability to maintain work.
Therefore, oncologists, oncology nurses and healthcare
providers of all types should determine the extent of these
fears during follow-up surveillance visits [20]. They should
help survivors allay their fears when necessary, as these fears
are related to survivors’ likelihood of remaining at work
[21]. When these fears are reported at higher levels and
are persistent, providers can facilitate relevant referrals in
order to increase work sustainability [12, 22], an outcome
that many survivors of various cancer types seek help for.
Also, it is hoped that these findings will inform researchers
and clinicians working on future interventions during the
COVID-19 pandemic, and beyond that, will assist cancer
survivors in remaining at work [23].

4.1 Study limitations
This study is not without limitations. This research was
cross-sectional, which precludes any interference of causality
or directionality. In addition, information on cancer stage
was not independently validated through medical records,
while all other clinical characteristics were confirmed by
medical records and could be subject to recall bias. As

knowledge sources and the housing conditions of the
participants could be valuable and could affect the fear
of COVID-19 [24], the lack of this data in this study
could also be regarded as a limitation. Moreover, this
study only included male cancer survivors, which may not
representative all cancer survivors. Finally, while work
sustainability can vary over time [4, 9, 19], and according
to cancer types [25], future research should study more
heterogeneous and representative groups in the cancer
survivor population, using a longitudinal design matched
with a non-cancer group.

5. Conclusions

The study found thatmale cancer survivorswith higher levels
of FCR reported lower confidence in work sustainability,
and those with higher levels of both fears may have less
confidence in their ability to remain at work. This study also
revealed that fear of COVID-19 is a mediator between fear of
cancer recurrence andwork sustainability amongmale cancer
survivors.
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