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Context: Diseases and accidents bring about the disorder at someone’s job insofar as one is not able to return to her/his previous work.
These cases are related to the amount of occurred accidents, type of disease, and one’s job. Aim: The aim of this study was to evaluate
the factors that affect return to work (RTW) in cancer survivors using a systematic review and meta-analysis design. Methods: This is a
systematic review and meta-analysis study. We searched the PubMed, Scopus, SID, Google, Elsevier, Google Scholar and Web of Science
databases using following keywords: Return to work, cancer patients, employment status, cancer survivors from 2002 to 2017. The rate
of return to work in cancer patients based on age group and risk factors was calculated using subgroup analysis. Data were analyzed using
STATA software (version 11.1). Results: The total sample size was 4675 people with a mean of 668 in each study. The frequency of studies
in the world consists mainly of five studies (71.5%) from Europe continent (the Netherlands and Denmark) and two studies (28.5%) from
Asia continent (Iran and Japan). The overall rate of RTW estimated at 72% (68%—77%). The percentage of RTW in Asia and Europe was
57% (50%—65%) and 52% (43%—60%), respectively. Surgery had the highest percentage of treatment options in patients with cancer with
46% (25%—-68%), followed by radiotherapy and chemotherapy with 37% (29%—46%) and 36% (23%—49%), respectively. Breast cancer and
gastrointestinal cancer were the most and less common type of cancers with 36% (19%—54%) and 16% (7%—26%), respectively. Conclusion:
The overall rate of RTW estimated at 57%. Nonetheless, the faster diagnosis and regular screening could improve the survival rate of cancer
patients and the increase of RTW.
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INTRODUCTION Regardless, the monetary costs associated with loss of work
due to disease, it also has some negative psychological
consequences in patients which in turn not only decrease
the life expectancy and motivation in patients but also bring
about anxiety in their families.'” In most countries, one is
insured after recruitment so that some of the deficits can be
covered by insurance; even a salary will be determined to
avoid any possible loss to the patients. For instance, in the
Netherlands, patients can be benefited from the advantages
of sick leave pay for 24 months.>!!]

Diseases and accidents result in the problem at someone’s
job insofar as one is not able to return to her/his previous
work. The extent of this problem is related to the accident
rate, type of disease, and one’s job.[”! Given the development
of societies and technology and new equipment in medical
science, it is possible to provide a condition that one can
return to the workplace after a period of treatment.
Diseases that exclude one from work divided into trauma
disease and internal disease.>® Cancer is one of the main
diseases which impair one’s normal life with many patients

having to temporarily leave their job during treatment. Address for correspondence: Dr. Arman Azadi,
In some extreme cases, they are forced to leave the job Department of Nursing, Faculty of Nursing and Midwifery, llam University of
permanently.””# Individuals who are not able to return to their Medical Sciences, llam, Iran.

workplace impose a burden on their families and society.! e e U
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Recent advances in the diagnosis and treatment of cancer led
to increasing number of cancer survivors.['?) Reintegration
to society after treatment in cancer patients is an important
purpose after initial treatments which can help many more
patients to be able to return to work (RTW) and resume their
normal life.>!2 RTW after cancer treatment is a complex
phenomenon which is influenced by many factors other than
the disease itself.l”) There are several studies that reported
the rate of RTWin cancer patients in the world. However,
there are few studies regarding the comparison of RTW
and its influencing factors in cancer patients in different
parts of the world. Therefore, conducting a study using the
meta-analysis methodology can provide the best evidence
regarding the factors that affect cancer patients’ RTW.
Such information is a necessity for health-care providers,
decision maker, and other stakeholders to address this gap.
The present study aimed to evaluate the factors that affect
RTW in cancer survivors using a systematic review and
meta-analysis design.

This was a systematic review and meta-analysis. We searched
the PubMed, Scopus, SID, Google, Elsevier, Google Scholar,
and Web of Sciences databases using the following terms:
Return to work, cancer patients, employment status, cancer
survivors over a period of 10 years from 2007 to 2017.

First, the researcher collected all articles associated with RTW
in cancer patients in the world and after the search a list of
the abstracts prepared. Then, all articles with the searched
terms in titles were included for initial assessment. Those
articles that did not meet our criteria were excluded. In the
next stage, a checklist of required information (researcher’s
name, article title, year, place, sample size, type of cancer,
the number of women, the number of men, the percentage
of RTW based on gender, place of study, cancer type, cancer
stage, age groups, and type of job) was provided for the final
assessment of all studies which had been initially assessed.
Then, the final checklist was considered by researchers and
related articles were included in the meta-analysis. About 40
articles were accessed using our keywords, of which 20 articles
with related titles were included in the abstracts list of articles.
The checklist for evaluating the quality of articles was filled
by researchers for each study. Finally, the full text of seven
articles was examined in the final analysis.

Given that in each article, the rate of RTW in cancer patients
and the sample size was extracted, binominal distribution was
used to calculate the variance in each study. The weighted
average was used for a combination of the prevalence rates of
various studies. Given weight at each article was according to
the article’s reverse variance. Random effects model was used
in meta-analysis owing to the high difference in the prevalence
rate in various studies and significant heterogeneity index. In

this study, the rate heterogeneity was 89.6% which is classified
as severe heterogeneity. Meta-regression was used in order to
assess the relation of RTW in cancer patients by the year of
study and the cause of the heterogeneity of studies’ results.
The rate of RTW in cancer patients based on age group and
risk factors were calculated using subgroup analysis. Data
were analyzed using STATA software (version 11.1, (Stata
Corporation, Texas, USA).

The search strategy identified 40 records. Of those, seven
studies met the study inclusion criteria [Figure la]. Searches
were performed from 2007 to 2017, and the total sample size
was 4675 people with the mean of 668 patients per study. Of
seven studies that were selected, five studies (71.5%) had been
done in Europe continent (the Netherlands and Denmark) and
two studies (28.5%) from Asia continent (Iran and Japan).

The highest percentage of RTW in cancer patients was in
Nakmura et al. study, in Japan, with 73%! and the lowest
percentage was related to Verbeek et al. study, in the Netherlands
with 25%.[9 Articles characteristics are shown in Table 1.

Table 2 shows the quality of the articles which apprised using
checklist consists of seven criteria. Based on those criteria,
articles were divided into three different quality including
favorable quality (score 7), average quality (score 5-6), and
weak quality (score below 5). Ultimately, seven articles were
assessed, three articles with high quality, and four articles with
average quality.

Given the heterogeneity in articles (/> index, 64.6%), the
confidence interval for each study and all the studies were
based on the random effects model.

Figure 1b shows the overall rate of RTW which was 57%
(50%—65%). Figure 1c shows the overall rate of RTW
based on the continents which were 72% (68%—77%) and
52% (43%—-60%) in Asia and Europe, respectively. The high 12
index showed that the results of studies were strongly different
and the low 12 index showed the results of the studies were
strongly similar.

Figure 2a-c (Forest plot) shows treatment methods for cancer
patients in which the highest percentage was related to surgery
46% (25%—68%) and radiotherapy and chemotherapy were
next with 37% (29%—46%), and 36% (23%—49%), respectively.

Figure 3a-e¢ (Forest plot) shows the percentage of various
cancers separately, which breast cancer had the highest
percentage with 36% (19%—54%), followed by genital cancer,
leukemia, and other cancer with 31% (11%-51%), 26% (14%-
39%) and 24% (10%-39%), respectively. Gastrointestinal
cancer had the lowest percentage of 16% (0.7%—26%).

The overall rate of RTW based on the study sample size showed
in Figure 4. As shown in Figure 4, the studies which had more
sample size, the rate of RTW was higher.
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n
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Subtotal (-squared = 95.4%, p = 0.000) 052(0.43,060) 7144
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Nakamura 2016
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Subtotal (-squared = 0.0%, p = 0.899)
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Overall (I-squared = 94.6%, p = 0.000 0.57(0.50,0.65)  100.00

NOTE: Weights are from random effeds analysis
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Figure 1: (a) Flowchart of search strategy and number of included studies. (b) Forest plot of the overall rate of return to work with 95% confidence interval
for all studies (overall and separately) based on the random-effects model. Line segments show confidence interval of the overall percentage of return to
work. The midpoint of each line segment shows an estimated overall rate of return to work in each study. Diamond sign shows the confidence interval of
the total rate of return to work for all studies. (c) Forest plot of the overall rate of return to work according to the continent with 95% confidence interval for
all studies generally and separately based on the random-effects model. Line segments show confidence interval of the overall percentage of return to work
according to the continent where the study has been conducted. The midpoint of each line segment shows an estimation of the overall rate of return to work
pursuant to the continent in each study. Diamond sign shows the confidence interval of the overall rate of return to work pursuant to the continent for all studies

Table 1: The characteristics of selected studies in this meta-analysis

Authors Country Year Sample size
de Boer et al.'" The Netherlands 2008 195
Spelten et al.” The Netherlands 2002 2433
Nakamura et al.l’) Japan 2016 199
Ghasempour et al.¥! Iran 2015 165
Leensen et al.l” The Netherlands 2017 93
Verbeek et al ¥ The Netherlands 2003 100
Ross et al.l! Denmark 2012 1490

Male (n) Female (n) Mean of age SD of age RTW (%)
117 78 422 9.3 46
1403 1030 28.5 6.7 62

47.0 9.7 72
63 102 43.83 10.49 72
84 9 47.9 7.4 59
67 33 42.0 8.6 25
952 538 455 8.9 62

*Numbers indicate reference number. SD: Standard deviation, RTW: Return to work

The studies’ meta-regression was according to the association
between by the year of study and the overall rate of RTW and
showed the overall rate of RTW was higher in newer studies
than the older ones [Figure 5].

Funnel plot in figure 6 shows no indication of publication bias.
It is shows in funnel plot symmetrically. Circles’ size shows
the weight of studies (bigger circles shows more sample and
smaller circles shows fewer sample).

This meta-analysis and systematic review aimed to provide the
information for the health-care providers and policy-makers to
facilitate cancer patients RTW after the treatment.

Given the results, the overall rate of RTW was 57%
(50%—60%). While in some other studies, the rate of resuming

work in cancer survivors was between 25% and 73%.5 This
difference was owing to cancer and treatment’s type among the
patients. In some studies, the overall rate of RTW estimated
at between 46% and 62%!'>* which shows the rate of RTW
in cancer patients would be admissible if treatment be done
timely.

In consonance with the results, the overall rate of RTW was
calculated based on continents which the rate of RTW in Asian
studies was higher than European studies. This disparity can
be attributed to the European studies being older than Asian
studies. Another point that arises is the difference in cancer
type, treatment type, and society.

According to our findings, the surgery was the most common
type of cancer treatment followed by radiotherapy and
chemotherapy. Although, usually a combination of these
therapies are used in various stages of cancer treatment, none
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Table 2: The quality of the articles which appraised using checklist consists of 7 criteria

Authors Country Year Sample Male (n) Female (n) RTW Mean  Type of Type of Total

size (%) ofage  cancer treatment  score
de Boer et al.'’" The Netherlands 2008 v v v v v v v 7
Spelten et al.” The Netherlands 2002 v v v v v - - 5
Nakamura et al.l’) Japan 2016 v - - v v v v 5
Ghasempour et al) Iran 2015 v v v v v v - 6
Leensen et al.l”! The Netherlands 2017 v v v v v v - 6
Verbeek et al.¥) The Netherlands 2003 v v v v v v v 7
Ross et al.l Denmark 2012 v v v v v v v 7
*Numbers indicate reference number. RTW: Return to work

& b
% %

Author years ES (95% CI) Weight Author years ES (95% CI) Weight

AGEM 2008 - 0.21(0.15,0.27) 2501

AGEM 2008 - 0.45 (0.38, 0.52) 33.92

Nakemura 2016 - 0.43 (0.3, 0.50) 2481

Nakamura 2016 - 025 (0.19, 0.31) 34.80

Verbeek 2003 -+ 0.85(0.78,0.92) 24.79

Verbeek 2003 .

ovra rsqores =392%,p =000 O

NOTE: Weights are from random effects analysis

038 (0.28, 0.48) 31.28

Ross 2010 0.37(0.34,0.39) 25.39

<> 0.46 (0.25, 0.68)

0.36 (0.23, 0.49) 100.00

Overall (I-squared = 98.6%, p = 0.000)

NOTE: Weights are from random effects analysis

R | | e e e G T

%
Author years ES (95% CI) Weight
AGEM 2008 - 034(027,041) 3570
Nakamura 2016 - 0.32(0.26,039) 3608
Verbeek 2003 i~ 048(038,058) 2822
Overall (-squared = 73.1%, p = 0.024) <> 037 (029, 046) 100.00

NOTE: Weights are from randorm effects analysis

Figure 2: (a) Forest plot of the effectiveness rate of surgery in cancer patients with 95% confidence interval for all studies (generally and separately) based
on the random-effects model. Line segments show confidence interval of the effectiveness rate of surgery in patients with cancer in each study. The
midpoint of each line segment shows the estimation rate of chemotherapy treatment effectiveness in each study. Diamonds sign shows the confidence
interval of effective chemotherapy treatment in cancer patients for all studies. (b) Forest plot of the effectiveness rate of chemotherapy in cancer
patients with 95% confidence interval for all studies (generally and separately) based on the random-effects model. Line segments show confidence
interval of the effectiveness rate of chemotherapy in patients with cancer in each study. The midpoint of each line segment shows the estimation rate
of chemotherapy treatment effectiveness in each study. Diamonds sign shows the confidence interval of effective chemotherapy treatment in cancer
patients for all studies. (c) Forest plot of the effectiveness rate of radiotherapy in cancer patients with 95% confidence interval for all studies (generally
and separately) based on the random-effects model. Line segments show confidence interval of the effectiveness rate of radiotherapy in patients with
cancer in each study. The midpoint of each line segment shows the estimation rate of chemotherapy treatment effectiveness in each study. Diamonds
sign shows the confidence interval of effective chemotherapy treatment in cancer patients for all studies

of the studies. However, none of the studies include a report
on the relationship between the type of treatment and patient
RTW. Hence, we could not identify such a relationship.

According to the results of this study, breast cancer was the
common type of cancer, followed by genital cancer, leukemia,
and other cancers, respectively.

One hypothesis is that gender can be considered as a risk factor
in cancer survivors in terms of RTW. In none of the studies in
this review, the difference of RTW was reported by breakdown
of gender. However, the previous studies showed a significant
difference between sickness absence pursuant to gender

regardless of type and the degree of disease progression. Further
studies are required to examine the association between the rate
of return to work and cancer survivors’ gender.

The study findings also showed that the rate of RTW was more
in studies with more sample size and it rose with the increase
of sample size.['"” The reason can be attributed to age, gender,
job type, genetic, and heredity causes!'”” which are suggested
these cases, be considered in the future studies.

According to the results, the rate of RTW was higher in
newer studies./*”! It may be due to recent advances in cancer
treatments, and faster and more accurate diagnosis.
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Figure 3: (a) The rate of breast cancer with 95% confidence interval for all studies (overall and separately) based on the random-effects model. Line
segments show confidence interval of the rate of breast cancer in each study. The midpoint of each line segment shows the estimation rate of breast
cancer in each study. Diamond sign shows the confidence interval of the rate of breast cancer for all studies. (b) The rate of leukemia with 95%
confidence interval for all studies (overall and separately) based on the random-effects model. Line segments show confidence interval of the rate of
leukemia in each study. The midpoint of each line segment shows the estimation rate of leukemia in each study. Diamond sign shows the confidence
interval of the rate of leukemia for all studies. (c) The rate of genital cancer with 95% confidence interval for all studies (overall and separately) based
on the random-effects model. Line segments show confidence interval of the rate of genital cancer in each study. The midpoint of each line segment
shows the estimation rate of genital cancer in each study. Diamond sign shows the confidence interval of the rate of genital cancer for all studies.
(d) The rate of gastrointestinal cancer with 95% confidence interval for all studies (overall and separately) based on the random-effects model. Line
segments show confidence interval of the rate of gastrointestinal cancer in each study. The midpoint of each line segment shows the estimation rate
of gastrointestinal cancer in each study. Diamond sign shows the confidence interval of the rate of gastrointestinal cancer for all studies. (e) The rate
of other cancers with 95% confidence interval for all studies (generally and separately) based on the random-effects model. Line segments show
confidence interval of the rate of other cancers in each study. The midpoint of each line segment shows the estimation rate of other cancers in each
study. Diamond sign shows the confidence interval of the rate of other cancers for all studies
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Figure 4: The overall rate of return to work based on the study sample size  Figure 5: Studies meta-regression based on the association between the
year of study and the rate of return to work

Interventions which improve the rate of RTW in cancer patients

should be developed. Creating job opportunity according to the ~ patients for 2 years is effective in reducing patients and their
patient status should be provided since it is not possible for all families’ stress and anxiety.

the patients to return to their previous job or they would not

be qualified for it anymore. Providing insurance for refractory This study had several limitations. First, in most of the selected
diseases such as cancer which can cover-up sick leave pay to studies, participants were not selected randomly, which limit
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Begg's funnel plot with pseudo 95% confidence limits
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Figure 6: Funnel plot of publication bias. It is shown in Funnel plot
symmetrically. Circles’ size shows the weight of studies (bigger circles
show more sample and smaller circles show fewer sample)

the generalization of the study findings to the total population
of cancer patients. Furthermore, the number of examined
variables and their relationship with RTW was limited in some
of the selected studies.

This study had some limitations. The rate of RTW was
not determined based on cancer’s degree and type and by
breakdown of treatment type. The rate of RTW was not stated
according to the gender and cancer patients’ age group and
stated generally. Moreover, follow-up after treatment was not
performed in studies and was not specified whether RTW was
considered on a temporary basis, or the patient has left his/her
job due to treatment again.

This study revealed somewhat the effective factors on RTW
in cancer patients. The awareness of health-care providers and
employers of these factors can be effective so as to diagnosing
of cancer patients’ problems and providing more support for
those patients. In this study, the estimated rate of RTW was
57%. Considering the advancements made in cancer diagnosis
and treatment over the recent decade, it is expected that more
cancer patients will be able to return to their work in the future.
Therefore, the planning about job prospect of the patients
should be considered as a part of the process of treatment and
the rehabilitation of the patients.
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