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Abstract: Cancer patients’ return-to-work rates in Japan and their methodological quality have been
little reported. We conducted a systematic review to explore the recent return-to-work rates and to
assess the methodological quality of the existing literature. We selected 13 papers (2 in English and
11 in Japanese) published between 2005 and 2017. The return-to-work rates ranged from 53.8% to
95.2%. Of the selected papers, 12 papers employed a cross-sectional design, possessing high risk of
selection bias due to participant selection. A total of 8 papers did not fully report the subjects’ sex,
age, employment status at cancer diagnosis, cancer site, stage, and treatment, suggesting high risk of
selection bias due to confounding variables. High or unclear risk of attrition bias due to incomplete
outcome data was detected in 12 papers in which data on return to work were not collected from
all participants. High risk of reporting bias due to selective outcome reporting was pointed out in
6 studies in which the subjects’ employment status at return to work or the duration between cancer
diagnosis and assessment of return to work was unclear. Future studies must reduce the risk of
selection, attrition, and reporting biases for specifying accurate return-to-work rates.

Keywords: cancer; methodological quality assessment; Japan; return-to-work rate; systematic review

1. Introduction

In Japan, an estimated one million people develop cancer annually [1,2]. About 30% of the
incidence occurs in the working-age population, ages 15–64 [2]. Although cancer remains the leading
cause of death in Japan, its age-adjusted mortality rate is decreasing [1]. Working-age people are highly
likely to survive cancer. Among cancer patients diagnosed between 2006 and 2008, five-year relative
survival rates were estimated as 79.5%, 72.6%, and 65.5% for those aged 15–44, 45–54, and 55–64,
respectively [3]. Given this, it is necessary to help working-age cancer patients return to work for
their social participation. The Japanese government addresses this issue in the latest Basic Plan to
Promote Cancer Control Programs based on the Cancer Control Act [1]. A systematic review reported
that cancer patients were 1.37 times more likely to be unemployed than the general population and
non-cancer patients [4].

Return-to-work rates indicate how many working-age cancer patients succeed in returning to
work. Systematic reviews have elucidated these rates [4–6]. Mehnert reported that 63.5% (range:
24–94%) of cancer patients returned to work [5]. Paltrinieri et al. reported the rates ranging from 39%
to 77% [6]. No Japanese evidence was employed in the previous reviews. This evoked questions of
whether recent return-to-work rates of cancer patients in Japan were unclear and whether the quality
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of existing literature on the rates was too low to merit inclusion. Research papers are the only source to
infer the return-to-work rates of cancer patients in Japan since there is no governmental surveillance
system to determine them. In this systematic review, we explored the recent return-to-work rates of
cancer patients in Japan and assessed the methodological quality of existing relevant literature.

2. Methods

We referred to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
Statement [7].

2.1. Literature Search

We searched the existing literature using the PubMed, Scopus, CINAHL, and ICHUSHI web
databases. ICHUSHI contains biomedical journals and publications published in Japan. The synthesis
of searching terms was “cancer” (gan in Japanese) AND (“return to work” (fukusyoku) OR “employment”
(shurou)) AND “Japan.” The term “Japan” was omitted for the ICHUSHI search. Inclusion criteria for
the present review were as follows: (1) Studies were carried out in Japan; (2) Cancer diagnosis could be
confirmed by a patient chart or any other objective records, such as a doctor’s note; (3) Subjects were
working at the time of diagnosis; (4) Return-to-work rates were presented; (5) The paper was written
in English or Japanese; and (6) The paper was published from 2005 to 2017, considering the progress
of cancer treatment. For criterion (3), we assumed that cancer diagnosis was confirmed objectively
by a patient chart in hospital-based studies. Hospital-based studies collected the eligible participants
at hospitals, whereas worksite-based studies did it at worksites. We additionally identified eligible
papers by referring to the extracted papers. The literature search was independently conducted by the
authors A.O. and A.F. Disagreement was resolved by consensus.

2.2. Return-to-Work Rates

We re-calculated the return-to-work rate for each selected study, limiting ourselves to data about
the subjects who were working at the time of cancer diagnosis. Some of the selected studies had small
sample sizes. Point return-to-work rates estimated in such studies might not reflect the rate of the
corresponding population. Therefore, we calculated a 95% confidence interval (CI) for each study’s
return-to-work rate. We used the following formula, where p̂ is the return-to-work rate and n is the
corresponding number of subjects in each study:

p̂− 1.96

√
p̂(1− p̂)

n
< 95% CI o f p̂ < p̂ + 1.96

√
p̂(1− p̂)

n
(1)

We calculated the rates not only for the total of all cancers but also for gastric, intestinal (small
intestine, colon, and rectum), female genital (uterus and ovary), and breast cancer since three or more
selected studies addressed these kinds of cancer.

2.3. Methodological Quality Assessment

Potential selection, performance, detection, attrition, and reporting biases in each selected study
were evaluated using the Risk of Bias Assessment Tool for Non-randomized Studies (RoBANS) [8] since
this systematic review did not include non-randomized studies or intervention studies. The RoBANS
assesses six domains. Domains 1, “Selection of participants (selection bias),” and 2, “Confounding
variables (selection bias),” evaluate possibilities of inadequate selection of participants and consideration
of confounding variables. For Domain 1, risk of selection bias due to selection of participants was
evaluated based on the study design: risk was low for prospective studies and high for cross-sectional
studies. Prospective designs determined the participants at the time of cancer diagnosis and followed
them consecutively. Cross-sectional studies determined them and collected all data upon examining
their return to work. For Domain 2, we defined sex, age, employment status at cancer diagnosis
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(type of occupation, full-time/part-time), cancer site, stage, and treatment (operation, chemotherapy,
radiotherapy) as the confounding variables. We referred to the existing literature to determine the
confounding variables [3,9,10]. Studies that reported all confounding variables had a low risk of
selection bias due to disclosure of confounding variables. Domain 3, “Measurement of exposure
(performance bias),” evaluates whether measurement of exposure (i.e., cancer diagnosis) is objectively
carried out. Studies in which cancer diagnosis was confirmed by medical or other objective records
had a low risk of the bias. Domain 4, “Blinding of outcome assessment (detection bias),” evaluates
how to assess the outcome, namely, the return to work. Risk of the bias was high when researchers
subjectively assessed subjects’ return to work, and low when return to work was assessed using
objective records or participants’ self-reports. The risk was unclear for studies which did not describe
the way of determining subjects’ return to work. For Domain 5, “Incomplete outcome data (attrition
bias),” risk of the bias was low in studies that collected data on return to work from all participants
and high in studies that did not. For the studies at high risk, we calculated the missing response
rate, that is, for non-respondents regarding outcome (return-to-work) assessment in the eligible
participants. The eligible participants were not limited to workers in some studies. For such studies,
we calculated the missing response rate, including those who were not working at the time of cancer
diagnosis. The bias risk was unclear in the case where the number of the eligible participants was not
specified and only that of the subjects analyzed was presented. For Domain 6, “Selective outcome
reporting (reporting bias),” risk of the bias was low in studies that fully reported the return-to-work
rates, employment status at the time of return to work, and duration between cancer diagnosis and
assessment of return to work. This series of methodological quality assessments was executed by the
author A.O. and checked by A.F. Disagreement was resolved by consensus.

3. Results

3.1. Literature Search

We extracted 510 papers through database searching (Figure 1). Duplicate extraction occurred for
108 papers. We excluded 390 papers for the following reasons: case report, review, or conference abstract;
study conducted outside Japan; laboratory experimentation; subjects not of working age; return-to-work
rates not reported; and data duplicated with other studies. We added one more paper, referring to
the extracted papers. Eventually, 13 papers were selected for review (Table 1) [11–23]. Only two
papers were written in English [16,19]; the remaining 11 were written in Japanese [11–15,17,18,20–23],
although English abstracts were available for some [13–15,17,22,23].

3.2. Return-to-Work Rates

Return-to-work rates ranged from 53.8% to 95.2% for the total of all cancers (Figure 2), from 42.9%
to 93.3% for gastric cancer, from 66.7% to 84.2% for intestinal cancer, from 42.9% to 95.2% for female
genital cancer, and from 45.0% to 89.7% for breast cancer (Figure 3).

3.3. Methodological Quality Assessment

3.3.1. RoBANS Domain 1 “Selection of Participants (Selection Bias)”

Only one study by Endo et al. [19] explicitly indicated that employees with an episode of absence
due to sickness were determined as participants at the time of cancer diagnosis and were followed
(Tables 1 and 2). We regarded this study’s design as prospective and worksite-based, and consequently,
its bias risk was low. All the other studies were cross-sectional and hospital-based [11–18,20–23].
They determined the participants at the time of examination of return to work. Their bias risk was
judged as high.
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3.3.2. RoBANS Domain 2 “Confounding Variables (Selection Bias)”

Some studies did not report subjects’ employment status at diagnosis [11–15], cancer site [16],
stage [11–13,15,19,20], or treatment [19]. They were regarded as having a high bias risk. The other
studies fully reported these variables [17,18,21–23]. They were at low bias risk.

3.3.3. RoBANS Domain 3 “Measurement of Exposure (Performance Bias)”

The bias risk was low for all selected studies. A worksite-based study by Endo et al. ascertained
cancer diagnosis based on sickness insurance system claims accompanied by a doctor’s note [19]. The other
studies were hospital-based and assumed that cancer diagnosis was objectively confirmed [11–18,20–23].

3.3.4. RoBANS Domain 4 “Blinding of Outcome Measurement (Detection Bias)”

The bias risk was unclear in a study by Shimada et al. [12]. They did not explicitly describe the
way of determining subjects’ return to work. The other studies were at low bias risk. Return to work
was confirmed by sickness insurance system records [19] or subjects’ self-reports [11,13–18,20–23].

3.3.5. RoBANS Domain 5 “Incomplete Outcome Data (Attrition Bias)”

A prospective study by Endo et al. was at low bias risk as they succeeded in collecting outcome
data of all participants [19]. In some studies, data on return to work were not collected from all
participants [11,13,14,16,18,20–23]. These studies were evaluated as at high bias risk. The missing
response rates ranged from 5.7 to 70.3% (median: 32.4%). In some studies, the number of eligible
participants was unavailable and only the number of the subjects analyzed was reported [12,15,17].
The bias risk was unclear for these studies.

3.3.6. RoBANS Domain 6 “Selective Outcome Reporting (Reporting Bias)”

Some studies fully reported return-to-work rates, employment status at return to work,
and duration between cancer diagnosis and assessment of return to work and were at low bias
risk [11,16,18,19,21–23]. The others were at high bias risk because of incomplete disclosure of employment
status at return to work [13–15] or duration between diagnosis and return-to-work assessment [12,17,20].

Figure 1. Paper selection process.
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Table 1. Summary of selected studies.

First Author
(Publication Year)

Study Design
and Setting

At Cancer Diagnosis

(1) Cancer Site, (2) Stage,
(3) Treatment

At Return to Work

(1) Number, (2) Sex,
(3) Age Employment Status

(1) Return-to-Work Rate, (2) Employment
Status among Those Who Returned to Work,
(3) Duration between Cancer Diagnosis and
Assessment of Return to Work

Okumura (2006) [11] C, H
(1) 42, (2) Female only, (3)
‡ Mean (SD): 53.8 (23.5),
range: 27–74

NA (1) Female genitals, (2) NA, (3) ‡ Ope:
58%, Ope+Che and/or Rad: 42%

(1) 95.2%, (2) Working style was reported.
Standing work: 60%, sedentary work: 33%, (3)
Return to work <1 month after Ope: 25%, <3
months: 35%, <6 months: 20%

Shimada (2006) [12] C, H (1) 13, (2) ‡ Male: 61%, (3)
‡ Mean 58, range: 39–73

NA (1) Head/neck, (2) NA, (3) Ope
(RND): 100% (1) 53.8%, (2) Former work, (3) NA

Uchida (2009) [13] C, H (1) 32, (2) Female only, (3)
‡ Mean: 52, range: 28–73 NA (1) Breast, (2) NA, (3) Ope (ALND):

100%, Che: 0%
(1) 56.3%, (2) NA, (3) Mean: 23 months, range
4–38

Ozaki (2013) [14] C, H (1) 164, (2) Male: 65%, (3)
‡ 50–59: 31%, 60–69: 53% NA

(1) Colon, (2) ‡ I: 14%, II: 28%, III:
30%, IV: 20%, NA: 8%, (3) ‡ LT: 78%,
LS: 17%

(1) Total: 70.1%, † 51.8%, (2) All occupations
including homemaker, (3) Range: 100–2000 days

Suzuki (2014) [15] C, H
(1) 78, (2) ‡ Male: 73%/51%
(stomach/colon), (3) Mean:
56.2/57.0 (stomach/colon)

NA
(1) 54%/46% (stomach/colon), (2) NA,
(3) LT: 43%/33%, LS: 57%/67%
(stomach/colon)

(1) 42.9%/80.6% (stomach/colon), (2) NA, (3) 1
month after Ope

Ito (2015) [16] C, H (1) 260, (2) Male: 50%, (3)
Mean (SD): 54.9 (8.3)

Regularly employed: 48%,
self-employed: 25%,
non-regularly employed:
15%

(1) NA, (2) Early: 34%, advanced:
54%, NA: 12%, (3) Ope: 72%, Che:
63%, Rad: 36%

(1) Total: 74.6%, (2) Regularly employed: 47%,
self-employed: 27%, non-regularly employed:
15%, (3) Mean (SD): 4.2 (3.5) years

Nitta (2015) [17] (new
onset, Ope+Che) C, H

(1) 17, (2) Female only,
(3) ‡ Median: 54,
range: 31–75

Regularly employed: 41%,
part-time: 29%,
self-employed: 24%

(1) Breast, (2) ‡ I: 17%, II: 70%, III:
13%, (3) ‡ Ope+Che (including
MTT): 100%

(1) 41.2%, (2) Former work: 86%, (3) NA

Nitta (2015) [17] (new
onset, Ope+ET) C, H

(1) 17, (2) Female only,
(3) ‡ Median: 55,
range: 34–74

Regularly employed: 35%,
part-time: 41%,
self-employed: 18%

(1) Breast, (2) ‡ I: 26%, II: 59%, III: 7%,
(3) ‡ Ope+ET: 100%

(1) 64.7%, (2) Former work: 100%, (3) NA

Nitta (2015) [17]
(recurrence, Che) C, H

(1) 11, (2) Female only, (3)
‡ Median: 51, range:
33–67

Regularly employed: 27%,
part-time: 45%,
self-employed: 18%

(1) Breast, (2) ‡ I: 10%, II: 45%, III:
20%, NA: 25%, (3) ‡ Ope: 95%, Che
(including MTT): 100%

(1) 45.5%, (2) Former work: 60%, (3) Median: 51
months, range: 1–132 months

Nitta (2015) [17]
(recurrence, ET) C, H

(1) 10, (2) Female only, (3)
‡ Median: 55, range:
36–78

Regularly employed: 20%,
part-time: 50%,
self-employed: 20%

(1) Breast, (2) ‡ I: 27%, II: 36%, III:
23%, NA: 14%, (3) ‡ Ope: 82%,
ET: 100%

(1) 70.0%, (2) Former work: 71%, (3) Median: 97
months, range: 3–180 months

Nitta (2015) [17]
(follow-up) C, H

(1) 12, (2) Female only, (3)
‡ Median: 51, range:
33–67

Regularly employed: 50%,
part-time: 17%,
temporary: 25%

(1) Breast, (2) ‡ I: 55%, II: 27%, III:
14%, (3) ‡ Ope: 100%, Che: 50%, ET:
50%, Rad: 73%

(1) 91.7%, (2) Former work: 73%, (3) Median: 72
months, range: 5–120 months

Matsuda (2015) [18] C, H
(1) 62, (2) ‡ Male: 42%, (3)
‡ 30–39: 11%, 40–49: 17%,
50–59: 32%, 60–69: 30%

Regularly employed: 39%,
self-employed: 23%,
homemaker: 19%,
part-time: 10%, civil
servant: 8%

(1) ‡ Breast: 24%, lung: 20%, stomach:
11%, uterine: 9%, colon: 5%, other:
32%, (2) ‡ I: 24%, II: 9%, III: 14%, IV:
20%, NA: 33%, (3) ‡ Ope: 58%, Che:
83%, Rad: 23%

(1) Total: 83.9%, † 59.7%, (2) Regularly
employed: 33%, self-employed: 17%,
homemaker: 29%, part-time: 6%, civil servant:
10%, (3) ‡ <2 years: 65%, 2–6 years: 20%, 7–9
years: 11%, 10+ years: 3%
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Table 1. Cont.

First Author
(Publication Year)

Study Design
and Setting

At Cancer Diagnosis

(1) Cancer Site, (2) Stage,
(3) Treatment

At Return to Work

(1) Number, (2) Sex,
(3) Age Employment Status

(1) Return-to-Work Rate, (2) Employment
Status among Those Who Returned to Work,
(3) Duration between Cancer Diagnosis and
Assessment of Return to Work

Endo (2016) [19] P, W (1) 1278, (2) Male: 81%, (3)
Mean: 51.9

Employed by large-scale
company: 100%

(1) Stomach: 22%, lung: 13%,
intestine: 11%, breast: 8%, female
genitals: 5%, (2) NA, (3) NA

(1) Total: 80.7%, (2) Former company,
(3) 365 days

Shionoya (2016) [20] C, H
(1) 73, (2) Male: 42%, (3)
40–49: 8%, 50–59: 25%,
60–69: 44%, 70–79: 16%

Self-employed: 34%,
regularly employed: 32%,
part-time: 26%,
temporary: 8%

(1) Breast: 27%, colon: 25%, female
genitals: 12%, lung: 10%,
liver/GB/pancreas: 10%, (2) NA, (3)
Che at outpatient clinic: 100%

(1) Total: 63.0%, male: 81.8%, female: 47.5%, age
40–49: 50.0%, 50–59: 33.3%, 60–69: 71.9%, 70–79:
91.7%, self-employed: 88.0%, regularly
employed: 73.9%, part-time: 15.8%, temporary:
66.7%, (2) NA, (3) NA

Nakamura (2017) [21] C, H
(1) 213, (2) Female only, (3)
Median: 45/48/48
(CC/EC/OC)

Part-time: 43%/42%/33%,
regularly employed:
33%/34%/36%,
self-employed:
16%/12%/21%, civil
servant: 8%/12%/9%
(CC/EC/OC)

(1) 53%/31%/15% (CC/EC/OC), (2)
Early (I and II): 87%/90%/76%,
advanced (III and IV): 13%/10%/24%
(CC/EC/OC), (3) Ope: 38%/66%/21%
(CC/EC/OC), Ope+Che/Rad: 36%
(CC), Che/Rad: 26% (CC), Ope+Che:
34%/79% (EC/OC)

(1) 85.0%/85.0%/88.1%/78.8% (Total/CC/EC/OC),
(2) Former worksite: 82%/85%/100%
(CC/EC/OC), (3) 1 year or more following start
of treatment

Takahara (2017) [22] C, H

(1) 61, (2) ‡ Male: 36%, (3)
‡ (Male) 50–59: 25%,
60–69: 72%, (Female)
40–49: 35%, 50–59: 30%,
60–69: 30%

Regularly employed: 48%,
non-regularly employed:
33%, self-employed: 20%

(1) ‡ Breast: 27%, colon: 24%, lung:
13%, lymphoma: 9%, female genitals:
8%, (2) ‡ I: 10%, II: 17%, III: 25%, IV:
31%, NA: 17%, (3) Che at outpatient
clinic: 100%

(1) Total: 63.9%, regularly employed: 69.0%,
non-regularly employed: 55.0%, self-employed:
66.7%, (2) Regularly employed: 51%,
non-regularly employed: 28%, self-employed:
21%, (3) ‡ <2 years: 51%, 2–4 years: 28%, 4–6
years: 10%, 7+ years: 11%

Tomita (2017) [23] C, H

(1) 84, (2) Female only, (3)
Mean (SD): 55.4 (8.7),
range: 31–77 (at time
of survey)

Regularly employed: 67%,
part-time: 33%

(1) Breast, (2) I: 36%, II: 45%, III: 13%,
IV: 6%, (3) Ope: 98%, Che: 57%, HT:
74%, Rad: 67%

(1) 70.2%, (2) Regularly employed: 56%,
part-time: 44% (3) Mean (SD): 62 (40) months,
range: 10–201 months

Note: Figures are based on the data of subjects who were working at the time of cancer diagnosis. Nitta et al. (2015) [17] presented the subjects’ variables according to the cases. † Calculated
on the assumption that homemakers were excluded. ‡ Data included those who were not working at the time of cancer diagnosis. ALND: axillary lymph node dissection; C: cross-sectional;
CC: cervical cancer; Che: chemotherapy; CS: conserving surgery; EC: endometrial cancer; ET: endocrine therapy; GB: gallbladder; H: hospital-based study; HT: hormone therapy; LS:
laparoscopy; LT: laparotomy; MTT: molecular targeted therapy; NA: not available; OC: ovarian cancer; Ope: operation; P: prospective; Rad: radiotherapy; RND: radical neck dissection; SD:
standard deviation; TM: total mastectomy; W: worksite-based study.
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Figure 2. Return-to-work rates and 95% confidence intervals for cancer patients in Japan.
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Figure 3. Return-to-work rates and 95% confidence intervals for (upper left) gastric, (upper right) intestinal (small intestine, colon, and rectum), (lower left) female
genital (uterus and ovary), and (lower right) breast cancer patients in Japan.
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Table 2. Methodological quality assessment of selected studies.

First Author
(Publication Year)

Risk of Bias Assessment Tool for Non-Randomized Studies (RoBANS) Domain and Risk of Bias

1. Selection of
Participants
(Selection Bias)

2. Confounding
Variables (Selection
Bias)

3. Measurement of
Exposure (Cancer
Diagnosis)
(Performance Bias)

4. Blinding of
Outcome (Return to
Work) Assessment
(Detection Bias)

5. Incomplete
Outcome Data
(Attrition Bias)

6. Selective Outcome
Reporting
(Reporting Bias)

Okumura (2006) [11] High High Low Low High Low
Shimada (2006) [12] High High Low Unclear Unclear High
Uchida (2009) [13] High High Low Low High High
Ozaki (2013) [14] High High Low Low High High
Suzuki (2014) [15] High High Low Low Unclear High
Ito (2015) [16] High High Low Low High Low
Nitta (2015) [17] High Low Low Low Unclear High
Matsuda (2015) [18] High Low Low Low High Low
Endo (2016) [19] Low High Low Low Low Low
Shionoya (2016) [20] High High Low Low High High
Nakamura (2017) [21] High Low Low Low High Low
Takahara (2017) [22] High Low Low Low High Low
Tomita (2017) [23] High Low Low Low High Low
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4. Discussion

The return-to-work rates of cancer patients reported in Japan varied from 53.8% to 95.2% for the
total of all cancers. The variation existed even when the subjects were classified by cancer site (gastric,
intestinal, female genital, and breast cancer). Of course, this can partly be explained by the differences
in the subjects’ characteristics among the studies. At the same time, we found high risk of selection
bias due to participant selection and confounding variables, attrition bias due to incomplete outcome
data, and reporting bias due to selective outcome reporting in the selected studies. We discuss below
the possible effects of these biases on the reports of return-to-work rates.

We regarded almost all the selected studies as having a high risk of selection bias due to selection of
participants. Except for one prospective worksite-based study [19], all the selected studies employed a
cross-sectional design, determining subjects at the time of examination of return to work [11–18,20–23].
In these cross-sectional studies, cancer patients who had died by the time of recruitment were not
included in the calculation of return-to-work rates. Then, the rates were overestimated. This is the
fatal flaw in specifying return-to-work rates.

We regarded the studies which did not fully disclose the subjects’ employment status at
diagnosis [11–15], cancer site [16], stage [11–13,15,19,20], or treatment [19] as having a high risk
of selection bias due to confounding variables. Since cancer patients’ characteristics at cancer diagnosis
affect return-to-work rates, concealing them evokes a skepticism of overestimating return-to-work
rates. Some studies only focused on patients with special characteristics, which must be considered
in interpreting the rates. For example, Uchida et al. only examined breast cancer patients who
took axillary lymph node dissection (ALND) and showed a comparatively low return-to-work rate,
56.3% [13]. A recent French prospective study specified ALND as a risk factor of a longer duration of
sick leave [24]. Endo et al. presented a high return-to-work rate of breast cancer patients, 89.7% [19].
This could be because the study’s subjects were employees of large-scale companies with occupational
health professionals. Roelen et al. showed that employees of large companies returned to work earlier
than those of small companies; they assumed that large companies were better able to accommodate
working conditions [25]. Previous research notes that occupational health support is helpful in
returning to work [26,27]. Occupation type also affects the return-to-work rates and whether they
return to their former jobs. Matsuda et al. [18] and Shionoya et al. [20] reported that civil servants or
full-time employees were more likely to successfully return to their former job. Cancer site, stage,
or treatment are essential factors in interpreting cancer patients’ return-to-work rates since they
determine survivability from cancer [3].

Regarding attrition bias due to incomplete collection of data, responses on return to work were
missing in many of the selected studies [11,13,14,18,20–23]. The missing response rates ranged from
5.7 to 70.3% with the median being 32.4%. A drawback is that return-to-work rates were overestimated
in such studies by excluding the non-respondents from the calculation. This overestimation became
worse if those who did not return to work were more unlikely to respond than those who did return.

Regarding reporting bias due to selective outcome reporting, some studies did not report the
employment status at return to work [13–15]. An absence of reporting employment status at return
to work is an obstacle when specifying the definition of return to work and meta-analyzing the
return-to-work rates. The return-to-work rates increased when being a homemaker was regarded as a
successful return to work [14,18]. Nakamura et al. noted a significant decrease in wages for cancer
patients who returned to employment other than their former job [21]. This economic disadvantage
could discourage some cancer patients from returning to work if their former job were unavailable.
Most of the selected studies disclosed the duration between cancer diagnosis and assessment of return
to work [11,13–16,18,19,21–23]. However, we have to point out that, in the cross-sectional studies,
the duration between cancer diagnosis and return-to-work assessment varied greatly, ranging from
one month to longer than 10 years, both between studies and even between subjects in a single
study [11,13,14,16–18,21–23]. This makes the interpretation of the return-to-work rates puzzling. If the
duration was long, cancer survivors became old. Their return-to-work rates could be skewed because of
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health disorders (which were not cancer comorbidity) or the Japanese custom of compulsory retirement
based on age. If the duration was short, cancer patients might not recover sufficiently, resulting in a
low return-to-work rate. Suzuki and Itou evaluated return to work of the patients only one month
after the operation and reported a low return-to-work rate, 42.9%, of patients with gastric cancer [15].
It is difficult to standardize the duration between cancer diagnosis and return-to-work assessment
in a cross-sectional study which determines the participants upon examining their return to work.
Cross-sectional design is thus inappropriate for the assessment of the return-to-work rates. Of our
13 selected studies, 11 were cross-sectional studies. Therefore, we abandoned meta-analyzing the
return-to-work rates in the present study.

Some may say that the ROBINS-I (Risk Of Bias In Non-randomized Studies—of
Interventions) [28] should have been used instead of the RoBANS to assess the risk of biases. We do
not believe that the use of the RoBANS is a disadvantage in assessing the risk of biases for the
present study. The ROBINS-I was originally developed to assess the risk of biases in non-randomized
studies examining the effects of interventions. The 13 selected studies for our study consisted
of 12 cross-sectional studies and one prospective study. Both the RoBANS and ROBINS-I shared
a risk assessment of selection, performance, detection, attrition, and reporting biases. Using the
RoBANS, we could point out a high risk of selection, attrition, and reporting biases existing in the
13 selected studies.

What future studies must do is to improve the study quality by reducing the risk of selection,
attrition, and reporting biases in order to correctly find the return-to-work rates. Regarding selection
bias due to participant selection, a cross-sectional design should be avoided, although it is also true in
other countries that a cross-sectional design has often been employed in previous studies to estimate
return-to-work rates of cancer patients [4–6]. Instead, prospective cohort studies must be conducted
to determine all eligible participants at the time of cancer diagnosis. Some studies employed a
prospective cohort design to examine the return to work of patients with injuries even in the 1980s
and 1990s [29] and that of cancer patients recently [30–34]. Disclosure of the subjects’ characteristics in
detail is necessary to eliminate potential selection bias due to confounding variables and reporting bias
due to selective outcome reporting. Adequate trial registration and adherence to reporting guidelines
would limit selective reporting of the confounding variables and outcome [35]. Researchers must
register their trials prospectively, define the confounding variables and study outcomes explicitly,
and address discrepancies between their own findings and existing ones honestly [35]. To avoid
attrition bias, researchers must pay greater attention to collecting data on the outcome (return to work)
from all participants. A potential solution is a collaboration with the national database which involves
all citizens. For example, researchers in Korea examined the employment status of cancer patients using
the National Health Insurance administrative database [30,36,37]. This contributed to reducing the risk
of attrition bias. No Japanese relevant studies have used such official data. In addition, future studies
must report in English for enabling comparison of cancer patients’ return-to-work rates with other
countries. Only two of the 13 selected studies were written in English [16,19]. This suggests a weak
international influence of existing Japanese evidence. This must be why Japanese evidence was little
employed in previous systematic reviews regarding cancer patients’ return-to-work rates [4–6]. We used
major and reliable web databases to extract existing papers. However, we could possibly have failed to
detect a few relevant papers which were written in English and published in little-known journals.

5. Conclusions

We conducted a systematic review to explore the recent return-to-work rates of cancer patients
in Japan and to assess the methodological quality of the existing literature. The return-to-work rates
reported in the 13 selected papers ranged from 53.8% to 95.2%. We found high risk of selection bias
due to participant selection and confounding variables, attrition bias due to incomplete outcome data,
and reporting bias due to selective outcome reporting, which were an obstacle in correctly identifying
the return-to-work rates. Future studies must be planned to eliminate the risk of these biases.



Int. J. Environ. Res. Public Health 2019, 16, 1461 12 of 14

Author Contributions: A.O., K.K., and H.Y. conceived the study plan. A.O. and A.F. collected and analyzed the
data. A.O. was the leading writer. A.F., K.K., and H.Y. reviewed and commented on the manuscript. A.O. obtained
grants for the present study.

Funding: This work was funded by a grant from the Japan Society for the Promotion of Science Grant-in-Aid for
Scientific Research (C) (No. 16K09111) and the Fujita Health University School of Medicine. They had no role
in the design of the study; the collection, analyses, or interpretation of data; the writing the manuscript; or the
decision to publish the results. The content does not represent the official view of the funders.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Foundation for Promotion of Cancer Research Japan (FPCRJ). Cancer Statistics in Japan–2017; FPCRJ: Tokyo,
Japan, 2018; Available online: https://ganjoho.jp/data/reg_stat/statistics/brochure/2017/cancer_statistics_2017.
pdf (accessed on 7 February 2019).

2. Center for Cancer Control and Information Services (CCCIS), National Cancer Center Japan (NCCJ).
Monitoring Cancer Incidence in Japan, MCIJ 2013; CCCIS: Tokyo, Japan, 2016; Available online: https:
//ganjoho.jp/data/reg_stat/statistics/brochure/mcij2013_report_201806.pdf (accessed on 7 February 2019).
(In Japanese)

3. CCCIS, NCCJ. Monitoring of Cancer Incidence in Japan–Survival; CCCIS: Tokyo, Japan, 2016; Available online:
https://ganjoho.jp/data/reg_stat/statistics/brochure/mcij2006-2008_report.pdf (accessed on 7 February 2019).
(In Japanese)

4. de Boer, A.G.; Taskila, T.; Ojajärvi, A.; van Dijk, F.J.; Verbeek, J.H. Cancer survivors and unemployment:
A meta-analysis and meta-regression. JAMA 2009, 301, 753–762. [CrossRef]

5. Mehnert, A. Employment and work-related issues in cancer survivors. Crit. Rev. Oncol. Hematol. 2011,
77, 109–130. [CrossRef]

6. Paltrinieri, S.; Fugazzaro, S.; Bertozzi, L.; Bassi, M.C.; Pellegrini, M.; Vicentini, M.; Mazzini, E.; Costi, S.
Return to work in European Cancer survivors: A systematic review. Support. Care Cancer 2018, 26, 2983–2994.
[CrossRef]

7. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; PRISMA Group. Preferred reporting items for systematic
reviews and meta-analyses: The PRISMA statement. BMJ 2009, 339, b2535. [CrossRef]

8. Kim, S.Y.; Park, J.E.; Lee, Y.J.; Seo, H.J.; Sheen, S.S.; Hahn, S.; Jang, B.H.; Son, H.J. Testing a tool for assessing the
risk of bias for nonrandomized studies showed moderate reliability and promising validity. J. Clin. Epidemiol.
2013, 66, 408–414. [CrossRef]

9. van Muijen, P.; Weevers, N.L.; Snels, I.A.; Duijts, S.F.; Bruinvels, D.J.; Schellart, A.J.; van der Beek, A.J.
Predictors of return to work and employment in cancer survivors: A systematic review. Eur. J. Cancer
Care Engl. 2013, 22, 144–160. [CrossRef] [PubMed]

10. Stone, D.S.; Ganz, P.A.; Pavlish, C.; Robbins, W.A. Young adult cancer survivors and work: A systematic
review. J. Cancer Surviv. 2017, 11, 765–781. [CrossRef]

11. Okumura, F.; Ogino, A.; Sasada, Y.; Nakata, N. Fujinka Gan Kanja no Syujutu-Go No Nichijo Seikatsu Jittai Chosa
(Examination on Post-Operative Daily Life of Patients with Gynecological Cancer); Nihon Kango Gakkai Ronbunsyu
Seijin Kango 1 (Collection of Papers in Adult Nursing no. 1); Japanese Nursing Association: Tokyo, Japan, 2006;
Volume 37, pp. 76–78. (In Japanese)

12. Shimada, Y.; Chida, S.; Matsunaga, T.; Itoi, E. Igensei Fuku-Shinkei Mahi ni taisuru Rehabilitation
(Rehabilitation of iatrogenic accessory nerve paralysis). Bessatsu Seikei-Geka Orthop. Surg. Suppl. Vol.
2006, 49, 222–227. (In Japanese)

13. Uchida, N.; Nagata, T.; Ito, K.; Hara, Y. Lymphedema following breast cancer operation and changes in
lifestyle. Toyota J. Med. 2009, 19, 88–92. (In Japanese)

14. Ozaki, M. The present situation of postoperative return to work in colorectal cancer patients based on clinical
background. Jpn. J. Occup. Med. Traumatol. 2013, 61, 372–376. (In Japanese)

15. Suzuki, T.; Itou, K. Social rehabilitation of gastric/colon cancer patients after laparoscopic surgery. Jpn. J.
Occup. Med. Traumatol. 2014, 62, 382–387. (In Japanese)

16. Ito, H.; Hozawa, A.; Yamashita, H.; Kubota, I.; Nemoto, K.; Yoshioka, T.; Kayama, T.; Murakami, M.
Employment status among non-retired cancer survivors in Japan. Eur. J. Cancer Care Engl. 2015, 24, 718–723.
[CrossRef]

https://ganjoho.jp/data/reg_stat/statistics/brochure/2017/cancer_statistics_2017.pdf
https://ganjoho.jp/data/reg_stat/statistics/brochure/2017/cancer_statistics_2017.pdf
https://ganjoho.jp/data/reg_stat/statistics/brochure/mcij2013_report_201806.pdf
https://ganjoho.jp/data/reg_stat/statistics/brochure/mcij2013_report_201806.pdf
https://ganjoho.jp/data/reg_stat/statistics/brochure/mcij2006-2008_report.pdf
http://dx.doi.org/10.1001/jama.2009.187
http://dx.doi.org/10.1016/j.critrevonc.2010.01.004
http://dx.doi.org/10.1007/s00520-018-4270-6
http://dx.doi.org/10.1136/bmj.b2535
http://dx.doi.org/10.1016/j.jclinepi.2012.09.016
http://dx.doi.org/10.1111/ecc.12033
http://www.ncbi.nlm.nih.gov/pubmed/23279195
http://dx.doi.org/10.1007/s11764-017-0614-3
http://dx.doi.org/10.1111/ecc.12304


Int. J. Environ. Res. Public Health 2019, 16, 1461 13 of 14

17. Nitta, K.; Egawa, C.; Okishiro, M.; Kusama, H.; Takeda, Y.; Kato, T.; Tamura, S.; Takatsuka, Y.; Hirooka, T.;
Kano, S.; et al. The working situation of the breast cancer patient according to the treatment. Jpn. J. Occup.
Med. Traumatol. 2015, 63, 276–283. (In Japanese)

18. Matsuda, Y.; Tanaka, K.; Watanabe, Y.; Sato, I.; Tomuro, M. The actual employment conditions of cancer
survivors living in the Tohoku region who are visiting the outpatient department after being diagnosed with
cancer. J. Jpn. Soc. Cancer Nurs. 2015, 29, 73–78. (In Japanese)

19. Endo, M.; Haruyama, Y.; Takahashi, M.; Nishiura, C.; Kojimahara, N.; Yamaguchi, N. Returning to work
after sick leave due to cancer: A 365-day cohort study of Japanese cancer survivors. J. Cancer Surviv. 2016,
10, 320–329. [CrossRef]

20. Shionoya, M.; Kurobe, A.; Kitazawa, S.; Komatsu, M.; Minagawa, M.; Hara, M.; Okamura, Y.; Kobayashi, A.;
Naito, I.; Miyashita, Y.; et al. Gairai Kagakuryohou wo Ukeru Gan Kanja no Shindango no Syurou Joukyou
no Henka nikannsuru Jittai Chosa–Gan Chiryo to Syurou no Ryouritsu niokeru Kadai–(Changes in working
situations after cancer diagnosis of cancer patients taking chemotherapy at outpatient department–Agenda
for achieving cancer treatment return to work in a compatible way–). Med. J. Nagano Munic. Hosp. 2016, 1,
59–65. (In Japanese)

21. Nakamura, K.; Haraga, J.; Nishida, T.; Omichi, C.; Haruma, T.; Kusumoto, T.; Seki, N.; Masuyama, H.;
Hiramatsu, Y. Fujinka Gan Chiryo-go niokeru Syuro Seikatsu no Genjo (Working statuses of patients with
gynecological cancer after the operation). Sanfujinka no Jissai Obstet. Gynecol. Pract. 2017, 66, 211–215.
(In Japanese)

22. Takahara, Y.; Akahane, K.; Wakayama, H.; Murota, K.; Tagomori, K.; Matsuura, M.; Sasaki, T.; Kimata, T.;
Hatakeyama, K.; Yamamuro, O. A survey of the working situation of cancer patients during chemotherapy
and an effort to build a work support system. Jpn. J. Cancer Clin. 2017, 63, 347–353. (In Japanese)

23. Tomita, M.; Takahashi, M.; Tagaya, N.; Kakuta, M.; Aoki, M.; Kai, I.; Muto, T. Factors associated with
changes in employment status of women after breast cancer diagnosis. Jpn. J. Breast Cancer 2017, 32, 519–529.
(In Japanese)

24. Arfi, A.; Baffert, S.; Soilly, A.L.; Huchon, C.; Reyal, F.; Asselain, B.; Neffati, S.; Rouzier, R.; Héquet, D.
Determinants of return at work of breast cancer patients: Results from the OPTISOINS01 French prospective
study. BMJ Open 2018, 8, e020276.

25. Roelen, C.A.; Koopmans, P.C.; Schellart, A.J.; van der Beek, A.J. Resuming work after cancer: A prospective
study of occupational register data. J. Occup. Rehabil. 2011, 21, 431–440. [CrossRef]

26. Short, P.F.; Vargo, M.M. Responding to employment concerns of cancer survivors. J. Clin. Oncol. 2006,
24, 5138–5141. [CrossRef]

27. Nachreiner, N.M.; Dagher, R.K.; McGovern, P.M.; Baker, B.A.; Alexander, B.H.; Gerberich, S.G. Successful
return to work for cancer survivors. AAOHN J. 2007, 55, 290–295. [CrossRef]
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