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Abstract: Cancer patients, while receiving treatment, face several challenges with respect to their
jobs and are sometimes forced to quit them. This study aimed to identify the factors affecting
the continuation of work in patients with cancer who expressed a willingness to work. A total of
515 patients who were diagnosed with cancer within the last five years and who were willing to
work were included. The factors that decreased the likelihood of working were being an adolescent
or young adult, long-term absenteeism, fatigue, dyspnea, and economic problems. Factors that
increased the likelihood of working were household income of 10 million yen or more, absenteeism
of less than 7 months, and role functions. Our findings suggest that, to support the continuation
of work, it is crucial to alleviate symptoms, such as fatigue and breathing difficulties, for patients
with cancer, and provide support to ensure that their leave of absence does not exceed 7 months. In
particular, psychological, social, and physical support to adolescents and young adults with cancer
and those with economic problems are essential.
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1. Introduction

Currently, in Japan, 325,000 patients with cancer are receiving treatment while holding
a job (Ministry of Health, Labour and Welfare 2010), and one in three patients is forced to
quit, close their business, or take a leave of absence (Sakurai et al. 2009). The annual loss of
labor force due to cancer among these workers is 1.8 trillion yen (Ministry of Health, Labour
and Welfare 2004). In addition, those unemployed for more than 6 months have difficulty
returning to work (Sakurai et al. 2009), which is a critical social concern that may damage
the quality of life (QOL) of patients and their families. For patients with cancer, the issue of
returning to work is an important one, with several risk factors and interventions identified
in the recent literature (Bhatt 2022; Kobayashi et al. 2022; Zecena Morales et al. 2022).
Various measures have been implemented in response to the financial and employment
problems experienced by patients with cancer, including the development of guidelines,
measures to ensure that patients with cancer are supported to continue working (including
working hours adjustments and flexible working arrangements), and support with medical
fees. However, while patients seek information related to changes in their work and life,
nurses, as providers, deliver solutions and information related to symptoms (Junko et al.
2019). Thus, there is a mismatch between the expertise of healthcare providers and the
self-perceived needs of patients (Junko et al. 2019).

To balance cancer treatment and work, guidelines have been developed for those
providing support, such as employers, workers, family members, and medical institutions.
These guidelines developed by the Ministry of Health provide the necessary information
for supporting patients with cancer in balancing treatment and work (e.g., symptoms
and treatment status, whether to continue working after discharge or during outpatient
treatment, desirable work measures, and other considerations) and aim to facilitate more
individualized and specific work support. Since the publication of the original 2016
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guidelines, the support for balancing medical treatment and work was established in 2018,
and a further update in 2020 revised the content regarding medical fees to promote support
for balancing medical treatment and work (Ministry of Health 2022).

Evidently, there is an increasing need to strengthen work support for patients with
cancer. Thus, this study aimed to identify the factors that affect the continuation of work in
willing patients with cancer.

2. Materials and Methods
2.1. Study Design

This was an exploratory study with a retrospective cross-sectional design to clarify
the factors that affect the work status (non-working and working) of patients with cancer
within 5 years of diagnosis and who were willing to work.

2.2. Data Source

An internet survey company (Macromill; https://group.macromill.com/, accessed on
1 November 2020) was commissioned to conduct the sampling and data collection, and
only those registered in their cancer patient panel (patients with cancer on the panels of
private research companies in Japan; not operated by the government) and eligible for
this study were asked to participate in the survey (“Survey on cancer and work style”)
in November 2020. We included patients, aged 20 to 69 years, who were diagnosed with
cancer within the preceding five years. There was no restriction on the cancer type and no
specific exclusion criteria for the study. A pre-survey was conducted, in which potential
participants were asked if they were willing to work; only those that answered “Yes” were
able to proceed to the main survey.

2.3. Survey Items

The items included in the survey were as follows: (1) working status, (2) age, (3) sex,
(4) performance status (PS) (Eastern Cooperative Oncology Group n.d.), a measure of
activity developed by the Eastern Cooperative Oncology Group (ECOG), (5) period of
illness, (6) period of leave, (7) type of cancer, (8) marital status, (9) family support, (10) family
income, and (11) the European Organization for Research and Treatment of Cancer (EORTC)
Quality of Life Questionnaire (QLQ-C30) (Japanese version; use of Promissory Notes).
These items were chosen based on prior research in the field. The selected variables are
commonly used global indicators of a patient’s overall condition and putative influencing
factors based on the authors’ experience in the field.

EORTC QLQ-C30

The EORTC QLQ-C30 tool used in this study is used worldwide (Aaronson et al. 1993),
and its Japanese version has been shown to be reliable and valid (Kobayashi et al. 1998).
The functioning scores include the following five items: physical functioning (PF), role
functioning (RF), emotional functioning (EF), cognitive functioning (CF), and social func-
tioning (SF). The symptom scale includes the following eight items: fatigue (FA), dyspnea
(DY), nausea/vomiting (NV), pain (PA), insomnia (IN), appetite loss (AP), constipation
(CO), and diarrhea (DI). The functioning score is a single item.

The higher the functioning score, the better the quality of life. On the symptom scale
and for financial difficulties (FI), a higher score indicated a worse quality of life. Scoring
was performed according to the European Organization for Research and Treatment Cancer
scoring manual (Fayers 2001).

2.4. Statistical Analysis

Descriptive statistics for the QLQ-C30 and primary data were used to analyze the
non-working and working groups, respectively. Group differences in absolute scores
and the corresponding effect sizes (Cohen’s d statistic pooling the standard deviations of
the non-working and working groups) were calculated. The threshold with the highest
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Youden’s J statistic (Youden 1950) (the sum of sensitivity and specificity minus one) was
selected as the binary criterion for the non-working and working groups, that is, for each
scale. If Youden’s J of two adjacent thresholds was less than 0.05, a more sensitive threshold
was selected. According to Lemeshow (Hosmer et al. 1989), an area under the curve (AUC)
of 0.70–0.80 indicates acceptable discriminatory power, while an AUC of 0.80 or higher
indicates excellent discriminatory power. A multivariate binary logistic regression model
with the binary criterion as the dependent variable was used to examine each scale. A
preliminary power analysis showed that 500 patients were required for the analysis (power,
80%; two-sided alpha, 0.05).

A univariate analysis was performed to confirm the association by working status, and
a binomial logistic regression analysis of the explanatory variables (those with a significant
probability of <5%) and with “non-working group = 1,” and “working group = 0” using
the incremental variable method and likelihood ratios were conducted. Normality tests
were performed using the Kolmogorov–Smirnov test.

The statistical significance level was set at <5% (two-tailed p-value). SPSS 25.0 (IBM
Corp., Armonk, NY, USA) was used for all statistical analyses.

2.5. Ethical Considerations

This study was approved by the Research Ethics Review Committee of the University
[details were blinded for peer review]. The purpose and ethical considerations of the
study were explained to the participants before the completion of the questionnaire. To
ensure voluntary cooperation, the method of “withdrawal” (opt-out by logging out) was
explained to the subjects before the survey started. Then, the system proceeded to the main
survey screen. The survey format was anonymous and self-administered to ensure privacy.
Written informed consent was obtained from all subjects involved in the study.

Figure 1 shows the flow diagram for our study. As presented in Table 1, 515 partici-
pants, comprising 308 men (59.8%) and 207 women (40.2%), responded to the survey. The
mean age of the participants was 54.7 ± 10.9 years. The patient characteristics are shown in
Table 1.

Table 1. Patient characteristics.

Work Status (n = 515)
p-Value c p-Value aNon-Working

n = 68 (13.2%)
Working n = 447

(86.8%)

Age 0.09 a 0.045 b Ratio Scale
Age ± SD 52.3 ± 12.7 55.2 ± 10.6
AYA * generation
<40 years old 13 (19.1) 28 (6.3) <0.01 b

≥40 years old 55 (80.9) 419 (93.7)
Gender n (%) <0.01 b 0.0000158

Men 44 (64.7) 163 (36.5)
Women 24 (35.3) 284 (63.5)

PS n (%) <0.01 0.000015
0–1 33 (48.5) 332 (74.3)

2 25 (36.8) 98 (21.9)
3 5 (7.4) 13 (2.9)
4 5 (7.4) 4 (0.9)
Period of illness n (%) 0.23b 0.234
Diagnosis within 2 years 45 (66.2) 258 (57.7)
Diagnosis 3 to 5 years 23 (33.8) 189 (42.3)
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Table 1. Cont.

Work Status (n = 515)
p-Value c p-Value aNon-Working

n = 68 (13.2%)
Working n = 447

(86.8%)

Period of absence (including
past absences) n (%) <0.01 2.2 × 10−16

0 days 17 (25.0) 135 (30.2)
0–1 month 3 (4.4) 119 (26.6)
2–3 months 4 (5.9) 66 (14.8)
4–6 months 3 (4.4) 40 (8.9)
7–11 months 1 (1.5) 32 (7.2)
1 year or more 40 (58.8) 55 (12.3)
Type of cancer n (%) 0.02 c 0.0181 c

Head, neck, and oral cancer 5 (7.4) 31 (6.9)
Respiratory cancer 3 (4.4) 13 (2.9)
Gastrointestinal cancer 18 (26.5) 163 (36.5)
Renal and urological cancer 4 (5.9) 25 (5.6)
Male genital cancer 2 (2.9) 48 (10.7)
Female genital cancer 12 (17.6) 35 (7.8)
Breast cancer 18 (26.5) 73 (16.3)
Hematological cancer 4 (5.9) 19 (4.3)
Other 2 (2.9) 40 (8.9)
Marital status n (%) 0.47 b 0.469
Married 52 (76.5) 320 (71.6)
Unmarried 16 (23.5) 127 (28.4)
Support family n (%) 0.1 b 0.096
Yes 40 (58.8) 309 (69.1)
No 28 (41.2) 138 (30.9)
Family income n (%) 0.02 0.0224 c

Under 2 million 7 (10.3) 17 (3.8)
2–4 million 16 (23.5) 94 (21.0)
4–6 million 16 (23.5) 91 (20.4)
6–8 million 6 (8.8) 66 (14.8)
8–10 million 8 (11.8) 56 (12.5)
10–12 million 3 (4.4) 33 (7.4)
12–15 million 0 (0) 15 (3.4)
15–20 million 0 (0) 16 (3.6)
Over 20 million 0 (0) 8 (1.8)
Don’t know/No answer 12 (17.6) 51 (11.4)

a Mann–Whitney U test, b Fisher’s exact test, c χ2 test; * AYA, adolescents and young adults; PS, performance status.
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and perform all personal activities but finding it difficult to work) in 25 patients (36.8%), 
3 (able to perform limited personal activities) in five patients (7.4%), and 4 (unable to move 
entirely and finding it difficult to engage in personal activities) in four patients (7.4%). 
Five patients (7.4%) were unable to move entirely and had difficulty with personal care, 
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genital (2; 2.9%); female genital (12; 17.6%); breast (18, 26.5%); hematological (4, 5.9%); and 

Figure 1. Study flow diagram.

3. Results
3.1. Non-Working Group

The results of the survey showed that 68 (13.2%) respondents were unemployed
despite their willingness to work. The mean age of these patients was 52.3 ± 12.7 years. Of
the 68 participants in the non-working group, 44 (64.7%) patients were men and 24 (35.3%)
were women. The PS was 0–1 (able to work without problems, able to walk with limited
strenuous activity, able to do light work, and sitting) in 33 patients (48.5%), 2 (able to walk
and perform all personal activities but finding it difficult to work) in 25 patients (36.8%),
3 (able to perform limited personal activities) in five patients (7.4%), and 4 (unable to move
entirely and finding it difficult to engage in personal activities) in four patients (7.4%). Five
patients (7.4%) were unable to move entirely and had difficulty with personal care, and
five (7.4%) were completely confined to a bed or chair. The types of cancer were head, neck,
and oral (5, 7.4%); respiratory (3, 4.4%); digestive (18; 26.5%); urinary (4; 5.9%); male genital
(2; 2.9%); female genital (12; 17.6%); breast (18, 26.5%); hematological (4, 5.9%); and other
(2, 2.9%). With respect to marital status and family situation, 52 (76.5%) were married,
16 (23.5%) were unmarried, 40 (58.8%) were dependent, and 28 (41.2%) were independent.
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Family income was less than 2 million for 7 respondents (10.3%), between 2 and 4 million
for 16 (23.5%), between 4 and 6 million for 16 (23.5%), 6–8 million for 6 (8.8%), 8–10 million
for 8 (11.8%), 10 million or more for 3 (4.4%), and 12 respondents (17.6 %) did not know or
did not answer. The period of illness was within 2 years of diagnosis in 45 patients (66.2%)
and within 3–5 years in 23 patients (33.8%). The duration of absence from work (including
past absences) was 0 days in 17 (25.0%), 0–1 month in 3 (4.4%), 2–3 months in 4 (5.9%),
4–6 months in 3 (4.4%), 7–11 months in 1 (1.5%), and > 1 year in 40 (58.8%) patients.

3.2. Working Group

The results showed that 447 respondents (86.8%) were employed. The mean age
of the patients was 55.2 ± 10.6 years. A total of 163 (36.5%) patients were men and 284
(63.5%) were women. The PS was 0–1 (able to work without problems, able to walk with
limited strenuous activity, able to perform light and sedentary work) in 332 (74.3%) patients,
2 (able to walk and perform all personal activities but find it difficult to work) in 98 (21.9%),
3 (able to perform only limited personal activities) in 13 (2.9%), and 4 (unable to move
entirely and find it difficult to engage in personal activities) in 4 (0.9%) patients. The types
of cancer included head, neck, and oral (31; 6.9%); respiratory (13; 2.9%); digestive (163;
36.5%); urinary (25; 5.6%); male genital (48; 10.7%); female genital (35; 7.8%); breast (73;
16.3%); hematological (19; 4.3%); and other (40; 8.9%) cancers. Regarding marital status
and family situation, 321 (71.8%) were married, 126 (28.2%) were unmarried, 309 (69.1%)
were dependent, and 138 (30.9%) were independent. The family income of 17 respondents
(3.8%) was less than 2 million; 94 (21.0%), between 2 and 4 million; 91 (20.4%), between 4
and 6 million; 66 (14.8%), between 6 and 8 million; 56 (12.5%), between 8 and 10 million; 72
(16.2%), over 10 million; and 51 (11.4%), unknown. The number of respondents who did
not answer was 51 (11.4%). The period of illness was within two years of diagnosis in 258
patients (57.7%) and within three to five years in 189 patients (42.3%). The period of leave
(including the past) were 0 days for 135 (30.2%), 0–1 month for 119 (26.6%), 2–3 months for
66 (14.8%), 4–6 months for 40 (8.9%), 7–11 months for 32 (7.2%), and >1 year for 55 (12.3%)
patients.

3.3. Summary of the QLQ-C30 Scores by Work Type

Supplementary Table S1 presents the scores for the QLQ-C30 in the working and
non-working groups in our study. The significant results from this table are described in
Section 3.4.

3.4. The Relationship between Work Status and Each Variable

As shown in Table 1 and Supplementary Table S1, the variables with a significant differ-
ence in relation to work status were age (significantly higher in the working group; p < 0.05),
AYA generation (higher proportion of ≥40-year-olds in the working group; p < 0.01), sex
(higher proportion of females and lower proportion of males in the working group; p < 0.01),
PS (a higher proportion of patients with PS 0–1 in the working group; p < 0.01), length
of absence from work (a higher proportion of patients absent from work for 1 year or
longer in the non-working group; p < 0.01), cancer type (p < 0.05), household income (a
lower proportion of patients with a family income of ≤ 2 million Yen in the working group;
p < 0.05), PF (higher in the working group; p < 0.05), RF (higher in the working group;
p < 0.01), EF (higher in the working group; p < 0.05), CF (higher in the working group;
p < 0.05), SF (higher in the working group; p < 0.01), FA (lower in the working group;
p < 0.05), DY (lower in the working group; p < 0.01), DI (lower in the working group;
p < 0.05), and FI (lower in the working group; p < 0.01). No significant differences were
observed in NV, PA, IN, AP, or CO.

3.5. Factors Related to the Continuation of Work for Patients with Cancer

As shown in Table 2, scatter plots of the variables were observed and there was
no significant linear relationship among the variables. Variables associated with a non-
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working status were AYA generation (OR = 3.64, 95%Cl = 1.35–9.77), family income
of more than 10 million (OR = 0.18, 95%Cl = 0.05–0.66), period of leave (OR = 1.43,
95%Cl = 1.22–1.67), leave of absence of less than 7 months (OR = 0.23, 95%Cl = 0.13–0.43),
RF (OR = 0.97, 95%Cl = 0.95–0.98), FA (OR = 1.01, 95%Cl = 1.003–1.023), DY (OR = 1.02,
95%Cl = 1.001–1.034), and FI (OR = 1.02, 95%Cl = 1. 004–1.021).

Table 2. Factors related to the continuation of work in patients with cancer.

B OR (95%CI) p Value

AYA (<40 years old) 1.292 3.64 (1.35–9.77) * 0.010
Family income (≥10 million) −1.731 0.18 (0.05–0.66) ** 0.000

Period of leave 0.356 1.43 (1.22–1.67) ** 0.000
Leave of absence of less than 7 M −1.838 0.23 (0.13–0.43) ** 0.000

Role functioning (RF) −0.033 0.97 (0.95–0.98) ** 0.000
Fatigue (FA) 0.013 1.01 (1.003–1.023) * 0.009

Dyspnea (DY) 0.017 1.02 (1.001–1.034) * 0.039
Financial difficulties (FI) 0.014 1.02 (1.004–1.021) ** 0.000

* Logistic regression analysis (incremental variable method with likelihood ratio). * p < 0.05. ** p < 0.01. OR: Odds
Ratio, 95%CI: 95% Confidence Intervals. Modulo χ2 test p < 0.01. Discrimination rate: 86.8%. Hosmer–Lemeshow
test p = 0.670. Dependent variable: work status (non-working group = 1; working group = 0). Independent
variables: adolescents and young adults (AYA) generation, sex, period of leave, leave of absence (<7 M:1, ≥7 M:0),
cancer type, annual income, etc. The table displays only the QLQ-C30 items for which significant differences
were found.

4. Discussion

In this study, we identified factors that increased or decreased the likelihood of work-
ing among patients with cancer. The factors that decreased the likelihood of working were
AYA generation, long-term absenteeism, fatigue, dyspnea, and economic problems. Factors
that increased the likelihood of working were household income of 10 million yen or more,
absenteeism of less than 7 months, and role functions. Past studies have suggested that
being of the AYA generation decreases the likelihood of working, thus, it is essential to
consider this in assessment when providing work support (Roelen et al. 2011; Masayasu
and Yoshitaka 2015; Arndt et al. 2019). Patients with cancer may also experience long-term
absenteeism and unemployment, which can be affected by medical treatment and its side
effects (Yabroff et al. 2004; Nekhlyudov et al. 2016; Tsuchiya et al. 2020). The results of
this study also showed that long-term absenteeism decreased the likelihood of working.
In contrast, absenteeism for less than 7 months was cited as a factor that increased the
likelihood of working. An absence of 6 months or more is likely to lead to job separa-
tion; thus, it is essential to provide extensive work support. Factors that decreased the
likelihood of working with respect to physical symptoms include fatigue and dyspnea
(Stone et al. 2000; Stasi et al. 2003; Gupta et al. 2007; Mock et al. 2007; Bower 2014), but
malaise and pain can also have a significant impact on work, QOL, and physical activity,
such as early retirement, reduced productivity, disadvantages at work, and concerns about
medical costs (psychological distress) (Duijts et al. 2014; Lou et al. 2017; Damani et al.
2018; Dorland et al. 2018; Halpern et al. 2022). In contrast, physical functioning supports
social and role functions, thereby reducing anxiety and depression and facilitating earlier
return to work (Cooper et al. 2013; Hung et al. 2020; Rollin et al. 2020).

Interestingly, economic problems were cited as a factor that decreased the likeli-
hood of working, whereas earning an annual household income of ten million yen or
more increased the likelihood of working. Notably, annual income generally decreases
following a diagnosis of cancer, with a rate of decrease as high as 40% (Sakurai et al.
2009; Matsuda et al. 2015; Shimizu et al. 2018). This is a significant problem for pa-
tients, considering the additional expenses required for treatment and other purposes
(CSR Project n.d.; Shizuoka Cancer Center Research Group on the Sociology of Cancer
n.d.; Takahashi et al. 2018; Saito et al. 2014). Economic problems resulting from a decreased
income and increases in expenditure after a cancer diagnosis are associated with increased
physical and emotional distress, decreased QOL, and reduced adherence to treatment
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(Neugut et al. 2011; Holland et al. 2013; Fenn et al. 2014; Dusetzina et al. 2014; Zafar et al.
2015; Lathan et al. 2016; Meeker et al. 2016). In addition, the annual income also affects
survival (Ansell et al. 1993; Ramsey et al. 2016), and severe financial stress (i.e., bankruptcy)
can increase the risk of death in patients with cancer by a factor of two (Ramsey et al. 2016).

Based on these considerations, we believe that it is crucial for patients with cancer
who have the desire and ability to work to know their role functions and be provided with
comprehensive work support, including all concerns and sufferings, considering the factors
that increase and decrease the likelihood of working.

There are a few limitations to this study. The study population were identified by a
private research company and we do not have access to detailed information, for example,
about how representative the study population is and whether they are reimbursed for
their participation in the research. This could have implications for bias in our results.
The small sample size makes it difficult to draw conclusions that are similar to those for
the general population. In addition, the results were limited by the bias between the
non-working and working groups and in the type of cancer and leave period. Therefore,
future studies are required to clarify these aspects. Moreover, it is vital to increase the
sample size of both the non-working and working groups and clarify QOL by type of
cancer to propose more individualized and specific work support. Furthermore, restricting
this study to patients who were diagnosed in the preceding five years may have potentially
influenced our conclusions. The factors affecting their willingness to work may vary over
time following a cancer diagnosis. In the future, further studies should include patients
who have been diagnosed for some time (particularly patients who were diagnosed with
cancer more than five years ago). By following up with the same patients longitudinally,
at multiple time points, the results may be more generalizable. An additional limitation
is the relatively limited selection of variables that we have studied. As mentioned earlier,
these variables were selected based on prior research in the field. However, there are other
variables which we did not study that could be relevant to the working status of patients
with cancer. For example, specific features about the patient’s job such as the industry they
work in and the work environment are likely to influence their working status. Future
studies should incorporate variables external to the patient, including more details about
their specific employment, working conditions, and the workplace regulations that apply to
them. Clearly, large study populations would be required to perform adequately powered
statistical analyses in the presence of many variables.

For patients with cancer to continue working, it is essential to alleviate symptoms
such as fatigue and dyspnea and support them to continue working to ensure that the
period of leave is not prolonged (not exceeding 7 months). It is also important to provide
psychological, social, and physical support to AYA and those with economic problems.

4.1. Implications for Occupational Health Nursing Practice or Implications for Occupational
Health Practice

Our results indicate that several factors are associated with continuing to work. Fur-
ther research is required to better understand the reasons for these associations and how
best to support individuals with cancer. From a clinical occupational health nursing prac-
tice perspective, our study highlights the need to provide specific and specialist nursing
care while focusing on the factors that affect the continuation of work following diagno-
sis (including age, household income, duration of absence from work, leave of absence
<7 months, role functioning, fatigue, dyspnea, and financial difficulties).

4.2. Applications to Professional Practice

For patients with cancer to continue working, it is essential to provide them with
the appropriate information and support. To support patients to continue working and
ensure that the period of leave does not exceed 7 months, it is also important to address
and alleviate symptoms, such as fatigue and dyspnea. Patients should also be made aware
of the importance of addressing symptoms, such as fatigue and dyspnea, as these can add
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to difficulties with continuing work. It is also important to provide psychological, social,
and physical support to adolescents, young adults, and to those with economic problems.

5. Conclusions

It is widely known that patients with cancer, particularly those on active treatment,
face a number of challenges including the continuation of work and are sometimes forced to
stop working. In this study, we surveyed 515 patients with cancer who were willing to work
and identified factors that increased or decreased the likelihood of working. The factors
that decreased the likelihood of working were AYA generation, long-term absenteeism,
fatigue, dyspnea, and economic problems. Factors that increased the likelihood of working
were household income of 10 million yen or more, absenteeism of less than 7 months, and
role functions. This study highlights the importance of not only alleviating symptoms,
such as fatigue and breathing difficulties, in patients with cancer, but also providing them
with adequate support to ensure that their leave of absence does not exceed 7 months.
Furthermore, the need for psychological, social, and physical support among adolescents
and young adults and those with economic problems is also critical.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/socsci12030115/s1, Table S1: QLQ-C30 by work status.
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