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Abstract

Purpose To address the gap highlighted in the literature on the effect of professional interventions to facilitate continued
employment, this study aims to evaluate the effect of workplace accommodations on the continued employment 5 years after
a cancer diagnosis.

Methods This study is based on VICANS, a French survey conducted in 2015-2016 to examine the living conditions of cancer
survivors 5 years after diagnosis. Two subsamples, one with and one without workplace accommodations, were matched using a
propensity score to control for the individual, professional, and medical characteristics potentially associated with receipt of
workplace accommodations.

Results The study sample was composed of 1514 cancer survivors aged 18—54 and employed as salaried at diagnosis. Among
them, 61.2% received workplace accommodations within 5 years after diagnosis: 35.5% received a modified workstation, 41.5%
received a modified schedule, and 49.2% received reduced hours. After matching, receipt of workplace accommodations
appeared to improve the continued employment rate 5 years after cancer diagnosis from 77.8% to 95.0%.

Conclusions Receipt of workplace accommodations strongly increases the continued employment of cancer survivors 5 years
after diagnosis. More research is needed to better understand the differences in receipt of workplace accommodations along with
the related selection effect.

Keywords Cancersurvivors - Work simplification - Returntowork - Employmentstatus - Case-controlstudies - Propensity score -
France

Background

In developed countries, increased early screening and im-
proved treatments have led to a more frequent diagnosis of
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working age [1]. Studies have shown that the main indicators
of professional life deterioration after cancer diagnosis are
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adjust their workload [10]. However, the implementation of
workplace accommodations is not mandatory, and there are no
guidelines on how they should be put in place. In the interna-
tional literature, some studies have identified a positive asso-
ciation between receipt of workplace accommodations after
cancer diagnosis and return to work [2, 4, 11-13]. However,
two systematic reviews analysed studies about interventions
made to enhance return-to-work for cancer patients and
highlighted the lack of study about the evaluation of profes-
sional intervention as workplace accommodation for cancer
survivors [14, 15]. The authors conclude on the need to inves-
tigate the effect of accommodations made on the professional
environment on return to work and continued employment,
which has been shown to be positive in the context of other
diseases [16, 17]. However, to our knowledge, no internation-
al English-written study have investigated the effect of simple
accommodation such as reduced hours or working change on
return to work of cancer survivors. Yet, while between a quar-
ter and a half of cancer survivors receive workplace accom-
modations upon returning to work in the French context [11],
very few studies have analysed the effect of these accommo-
dations on return to work after cancer diagnosis. To our
knowledge, the study by Duguet et al. is the only one that
examined this effect in the context of France: It found that
men and women who receive workplace accommodations re-
turn to work more quickly after sick leave than those who do
not [11]. In this study, we aim principally to investigate the
effect of workplace accommodations on the continued em-
ployment of cancer survivors, 5 years after diagnosis. Then,
this study aims secondarily to investigate the effect of work-
place accommodations on continued employment of cancer
survivors according to their gender on the one hand and their
time spent on sick leave on the other hand.

Materials and methods

VICANS survey

The VICANS national survey was conducted in France to
explore the life conditions of individuals aged 18-82, living
in metropolitan France, and diagnosed 5 years earlier with a
first malignant cancer located in one of 12 common tumour
sites, which together account for 88% of global cancer inci-
dence in France [18]. The data collected for VICANS came
from three sources: (1) a patient questionnaire administered
mostly by phone; (2) a medical questionnaire administered to
the physician who initiated the cancer treatment; and (3) the
medico-administrative databases of the French National
Health Insurance Fund known as Systéme National
d’Information Interrégimes de I’Assurance Maladie
(SNIIRAM). The patient and medical questionnaires were ad-
ministered between 2015 and 2016, namely, 5 years after the
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cancer diagnosis. Finally, the medico-administrative data have
been available for the 5 years following diagnosis.

Study population

Only individuals employed at diagnosis (n = 1921) were in-
cluded in the analysis. Moreover, our study population was
restricted to individuals aged under 55 at diagnosis (n = 1690)
to ensure that sample participants would be under statutory
retirement age (i.e. 60 years in France). Lastly, individuals
who did not provide their employment status and those who
did not answer the questions about workplace accommoda-
tions were excluded from the analysis. Thus, of the 4174 in-
dividuals who participated in the VICANS survey, 1514 were
included in this study.

Main indicators

Occupational status at the survey (yes/no) This variable indi-
cates if individuals are employed at the time of the survey or
not.

Workplace accommodations (yes/no) In the patient question-
naire, people were asked about if, since the cancer diagnosis,
they had a modified work station (yes/no) (e.g. having
switched from construction to warechouse work), a modified
schedule (yes/no) (e.g. having switched from night to day
schedule), or reduced hours (yes/no) (e.g. therapeutic part-
time work). Each of these three workplace accommodations
was used as one variable. In addition, having received at least
one of the workplace accommodations above (yes/no) was
also used as a main indicator.

Secondary indicators

Aggregated socio-professional category (task performer/
manager) It provided information on the socio-professional
category of the job held at diagnosis. Managers, company
directors, and some intermediate professions were grouped
together in the “manager” category, while blue collar workers,
employees, shopkeepers, craftsmen, and farmers were all clas-
sified as “task performers”.

Adverse cancer event (yes/no) Created from the SNIIRAM
databases, it provided information on the evolution of the
disease in the 5 years after diagnosis. Individuals presenting
metastases or diagnosed with recurrence or a second cancer
were considered as having had an adverse cancer event.
Individuals treated with chemotherapy, radiotherapy, and/or
targeted therapy and those who received palliative care in
the 3 years before survey were also considered as having
had an adverse cancer event.



Support Care Cancer (2020) 28:4435-4443

4437

Comorbidity score at diagnosis Continuous variable measured
using a score of individual chronic conditions (excluding can-
cer) based on the SNIIRAM databases [19].

Statistical analyses

Student’s t-tests and Chi-square tests were performed to com-
pare receipt of workplace accommodations according to dif-
ferent individual, professional, and medical characteristics.

Using propensity score matching, two groups of compara-
ble cancer survivors were constituted to measure the effect of
workplace accommodations on continued employment: the
first group received workplace accommodations (treatment
group) and the second did not (control group). The propensity
score was estimated from a probit model performed on the
probability to receive workplace accommodations after cancer
diagnosis according to different explanatory variables
(matching variables) [20-22]. These explicative variables
were defined based on the assumption that they simultaneous-
ly affected both the treatment variables and the performance
variable. Since we measured the effect of four treatment var-
iables cited below, we performed four different matching.

The performance variable was being employed at the time
of the survey (yes/no). Its effect was separately estimated for
each following treatment variables: (1) having received a
modified work station (yes/no) (e.g. having switched from
construction to warehouse work); (2) having received a mod-
ified schedule (yes/no) (e.g. having switched from night to day
schedule); (3) having received reduced hours (yes/no) (e.g.
therapeutic part-time work); and (4) having received at least
one of the workplace accommodations above (yes/no). The
matching variables were sex (male/female), age at diagnosis
(continuous variable ranging from 18 to 54), education level
(less than high school/high school degree or more), type of
employment contract at diagnosis (permanent/temporary),
sector of employment (public/private), company size (micro-
enterprise/other), socio-professional category (task performer/
manager), receipt of chemotherapy (yes/no), and comorbidity
score at diagnosis (continuous variable).

Based on these variables, individuals in the treatment
group were matched with their nearest neighbours in the
control group, according to the Caliper method (with a
0.005 threshold) [23]. To obtain a more accurate esti-
mation of the effect of the treatment variables on the
performance variable, we used a 95% confidence inter-
val calculated with the bootstrap method. This effect,
presented in the Results section, corresponds to the
mean of the treatment effects calculated for each 1000
sample replicates [22].

Finally, we performed sensitivity analyses to test the ro-
bustness of our results. We began by stratifying samples by
sex and by sick leave duration. We then tested the only type of
workplace accommodation for which detailed data was

available: therapeutic part-time work. Specifically, we sought
to determine whether the timing and duration of this specific
type of accommodation contributed to continued employment
among cancer survivors.

Results
Sample description

The study population was mostly female, as only 19.4% of
participants aged 18—54 and employed at diagnosis were men.
Mean age was around 44 years old; it was slightly (but signif-
icantly) higher for men (45 years old) than for women (44
years old). Half of the sample (55.2%) had a breast cancer,
and each other type of cancer represented from 3.2% (lung
cancer) to 10.2% (thyroid cancer) of the sample. Furthermore,
the majority of survivors employed at diagnosis had a perma-
nent contract (62.4%), held a full-time job (76.3%), and
worked in the private sector (74.1%). Half of the study popu-
lation received chemotherapy (50.9%), and less than one in
five (18.4%) had an adverse cancer event within 5 years after
diagnosis.

Receipt of workplace accommodations

In our study, three in five (61.2%) cancer survivors received
workplace accommodations (modified work station, modified
schedule, and/or reduced hours) within 5 years after diagnosis.

Receipt of workplace accommodations was strongly
associated with the individual, professional, and medical
characteristics listed in Table 1. First, receipt of work-
place accommodations varied by sex in favour of female
survivors. Second, receipt of workplace accommodations
was positively associated with two professional charac-
teristics, namely, company size larger than a microenter-
prise and permanent contract at diagnosis. Lastly, receipt
of workplace accommodations was strongly associated
with tumour site and with receipt of chemotherapy, ex-
cept in the case of modified work stations.

More specifically, 35.5%, 41.5%, and 49.2% of the
study population received a modified work station, a
modified schedule, and/or reduced hours, respectively.
These different types of workplace accommodation were
not exclusive: some survivors received two or three
types of accommodation, whether simultaneously or
not. Among individuals who received at least one type
of workplace accommodation, seven in ten (70.3%) re-
ceived several types of accommodation within 5 years
after cancer diagnosis. Half of these (50.8%) received
all three types of accommodation and the other half
received two out of three. The most common pair was
reduced hours and modified schedule. Furthermore, of
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Table 1 Prevalence of receipt of workplace accommodations according to individual, professional, and medical characteristics (N = 1514)

Variables Type of workplace accommodation received At least one type of workplace accommodation received
Modified workstation Modified schedule Reduced hours Yes No
%o row
All 355 415 492 61.2 38.8
Sex * skl sk sk sk
Male 29.3 319 37.6 52.6 474
Female 36.9 43.7 519 63.3 36.7
Age *
18-39 379 47.8 50.8 62.2 37.8
40-49 344 389 49.2 60.8 392
50-54 359 41.7 474 61.3 38.7
Education level
< high school degree 34.5 40.4 47.8 60.4 39.6
> high school degree or more 36.1 42.1 50.0 61.7 383
Marital status
Couple 351 42.0 49.1 61.3 38.7
Single 37.5 389 49.7 60.6 394
Dependent child(ren)
Yes 36.1 40.9 48.8 61.0 39.0
No 352 41.7 493 61.3 38.7
Sector of employment
Public 373 40.1 489 63.8 36.2
Private 34.8 41.9 493 60.3 39.7
Company size ok * * *
Microenterprise 28.3 37.6 43.8 55.9 44.1
Other 37.5 42.6 50.7 62.8 372
Working time at diagnosis $
Full-time 36.8 41.6 49.6 624 37.6
Part-time 315 42.0 48.7 57.9 42.1
Type of contract * * *
Temporary 28.0 36.1 44.0 529 47.1
Permanent 36.5 422 49.9 62.4 37.6
Socio-professional category *
Task performer 32.8 40.7 48.8 60.1 39.9
Manager 383 422 49.6 624 37.6
Tumour Site $ sk sk sfeskeok sk
Breast 38.6 46.0 56.1 66.3 337
Lung 40.5 444 46.0 63.3 36.7
Colon-rectum 31.8 34.1 47.6 59.6 40.4
UADT 259 33.6 42.6 52.7 47.3
Bladder-kidney-prostate 30.8 29.2 358 50.9 49.1
Thyroid 32.8 353 36.0 49.9 50.1
NH Lymphoma 383 49.5 54.5 69.4 30.6
Melanoma 24.0 327 317 50.3 49.7
Cervix-uterus 337 33.1 38.8 52.0 438.0
Chemotherapy ko ek sk sk
Yes 36.9 459 583 67.0 33.0
No 34.0 36.9 39.7 553 44.7
Adverse cancer event $ ok
Yes 334 46.6 56.7 65.6 344
No 359 40.3 47.5 60.2 39.8
Comorbidity score * ok * *
Mean (SD) 0.686 (0.344) 0.694 (0.347) 0.708 (0.345)  0.698 (0.342) 0.631 (0.335)

SMEs, intermediate companies, and large companies were grouped together due to their similar distribution in terms of workplace accommodations.

Microenterprises (less than ten employees) presented a different distribution and were therefore considered separately
##%p value < 0.001; **p value < a 0.01; *p value < 0.05; $p value < 0.1 (Student’s t-test and Chi-square test)

Note that 29.3% of men and 36.9% of women received a modified work station within five years after cancer diagnosis.

the three in ten survivors (29.7%) who received only
one type of accommodation, 51.1% received reduced
hours, 36.1% received a modified work station, and on-
ly 12.8% received a modified schedule.
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Lastly, the association between receipt of workplace ac-
commodations and individual, professional, and medical char-
acteristics varied by type of workplace accommodation

(Table 1).
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Fig. 1 Continued employment rate 5 years after cancer diagnosis according to type of workplace accommodation received (N = 1514). ***p value <

0.001; **p value < 0.01 (Chi-square test)

Continued employment among cancer survivors 5
years after diagnosis and positive effect of workplace
accommodations

Among the study population, 85.1% was still employed 5 years
after cancer diagnosis. Receipt of workplace accommodations
was strongly associated with continued employment, as 89.7%
of individuals who received workplace accommodations were
employed at the time of the survey against 77.8% who were not
(odds ratio was estimated at 2.48 with a 95% confidence inter-
val [1.860; 3.305]). This association was observed for each type
of workplace accommodation studied (Fig. 1).

As shown in Table 3 presented in supplementary files, the
balancing property was satisfied, and data were properly
matched. Among comparable cancer survivors, receipt of
workplace accommodations significantly increased the con-
tinued employment rate 5 years after diagnosis irrespective
of the type of accommodation received (Table 2). Receipt of
at least one type of workplace accommodation increased the
continued employment rate from 77.8% to 95.0%".

The case of therapeutic part-time work

In our study, 27.8% of cancer survivors had their hours tem-
porarily reduced for therapeutic reasons. On average, this hour
reduction was granted 17.5 months after diagnosis and lasted
3.9 months. Therapeutic part-time work increases by 9.5 per-
centage points (SD = 2.8%, p value < 0.001) the probability to
be still employed 5 years after cancer diagnosis. Specifically,

! This number was calculated by adding together the continued employment
rate for cancer survivors who did not receive workplace accommodations (as
presented in Table 1) and the estimated effect of workplace accommodations
(as presented in Table 2)

this type of accommodation increased the continued employ-
ment rate from 82.3% to 91.8%.

A positive effect higher for men than for women

Given the high proportion of women in our study population,
sensitivity analyses were conducted by stratifying on sex: the
effect of receiving at least one type of workplace accommoda-
tion on continued employment 5 years after cancer diagnosis
was estimated separately for women and for men. It remained
unchanged for women: receipt of workplace accommodations
increased the continued employment rate from 73.0% to 86.6%
(p value < 0.001). The effect was stronger for men: the contin-
ued employment rate increased from 64.6% to 80.9% (p value
< 0.001). However, given the small number of men in the
sample, no clear conclusions could be drawn from the differ-
ences observed between men and women.

Receipt of workplace accommodations had a positive
effect on cancer survivors who took a short sick leave

We stratified also the sample according to time spent in sick
leave within the 5 years following diagnosis: the first subsam-
ple was made of individuals who took a long sick leave (1
month or more®) (n = 1263%), and the second subsample in-
cluded individuals who took a short sick leave (less than 1

2 Constructed for each individual from the number of successive days of paid
sick leave, as recorded in the SNIIRAM databases. The one-month threshold
was selected because employees in France are required to undergo a medical
examination with an occupational physician 1 month after the start of sick
leave

? Individuals for whom this information was not available were excluded from
our analyses (n = 16)
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Table 2  Estimated effect of workplace accommodation on continued
employment 5 years after a cancer diagnosis

Performance Type of workplace accommodation
variable
Modified Modified Reduced At least one of
work schedule  hours type of
station accommodation
Average 0.062%* 081 %%* 0.114%%%  (.172%%*
treatment (0.028), (0.027), (0.028), (0.029),
effect on the 1C95% 1C95% 1C95% 1C95% =
treated = = =[0.059 [0.114;
(standard [0.007 ; [0.027 ; ;0.170] 0.229]
deviation of 0.117] 0.135]

the estimated
effect),
confidence
interval

##%p value < 0.001; **p value < 0.01 (Student’s t-test)

month) (n = 235). After matching, the effect of workplace
accommodations on the continued employment of cancer sur-
vivors 5 years after diagnosis was slightly higher in the second
subsample (difference of 17.5 points compared to an increase
0f 9.3 points for the first subsample). This difference was not
significant.

Discussion

Our study shows that receipt of workplace accommoda-
tions (modified work station, modified schedule, and/or
reduced hours) among individuals diagnosed with cancer
is far from systematic. Indeed, we found that only six
cancer survivors out of ten (61.2%) aged 18-54 and
employed at diagnosis received workplace accommoda-
tions within 5 years after diagnosis. As receipt of work-
place accommodations varied by individual, profession-
al, and medical characteristics, two subsamples (one
with and one without workplace accommodations) were
matched using a propensity score to estimate the effect
of workplace accommodations on the continued employ-
ment of cancer survivors 5 years after diagnosis. Among
comparable cancer survivors, this effect was positive
and estimated at 17.2 percentage points.

Strengths and limitations of the study
This is the first study to explore the effect of workplace ac-

commodations on continued employment in a representative
sample of cancer survivors in France. Moreover, VICANS is
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the first survey to provide such a wide range of individual,
professional, and medical data on cancer survivors. Our study,
however, has some limitations. The first limitation is due to
the cross-sectional nature of the data involving that the esti-
mations are all conditional to cancer survival. In the survey,
we know nothing about the occupational status and potential
arrangements of workstation of people diagnosed with a can-
cer 5 years before and who died before the survey or were out
of sight. In addition, the strong prevalence of breast cancer
survivors in our sample (55.2%) could be considered as a
limit. This distribution may nevertheless be explained by the
epidemiological characteristics of the studied diseases, name-
ly, the high frequency and high survival rate of breast cancer,
the low survival rate of lung cancer, and the low frequency of
bladder cancer, kidney cancer, and prostate cancer in the age
group selected for the study [24]. Furthermore, some individ-
uals may have forgotten that they received workplace accom-
modations or may have failed to perceive them as such.
However, this possibility is unlikely considering the high
prevalence of receipt of workplace accommodations in our
sample. Finally, although matching by propensity score
helped us to control some important confounders to estimate
the effect of receiving a workplace accommodation on the
continued employment, our findings should be interpreted
with caution since the selection effect cannot be completely
and perfectly controlled. This would require far more detailed
information about occupational and personal conditions that
could influence the decision to request or to accept a work-
place accommodation (such as the prospects of professional
development, both at the individual level and at the company
level).

Prevalence of receipt of workplace accommodations

In our study, more than six in ten cancer survivors (61.2%)
received at least one of type of workplace accommodation
within 5 years after cancer diagnosis: 49.2% received reduced
hours, 41.5% received a modified schedule, and 35.5% re-
ceived a modified work station. These percentages are higher
than those reported in similar studies conducted 2 years after
diagnosis [25]. By extending the period of observation to 5
years, we were able to study the provision of workplace ac-
commodations to individuals who returned to work after at
least 2 years of sick leave [26]. However, we had no informa-
tion on the timing and duration of workplace accommoda-
tions, which means that these could have been implemented
any time between diagnosis and survey. We can nevertheless
assume that their implementation occurred within 3 years after
diagnosis (3 years being the maximum duration of paid sick
leave in France). This assumption is supported by the first
findings of the VICANS survey published by the French
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National Institute of Cancer: therapeutic part-time work was
implemented on average one and a half years after cancer
diagnosis (16.8 months, standard deviation: 9 months), which
corresponds to the end of the first sick leave [26].

Differences in receipt of workplace accommodations
according to medical, individual, and professional
characteristics

First, as expected, receipt of workplace accommodations var-
ied by medical characteristics: individuals who were diag-
nosed with breast cancer, lung cancer, or lymphoma, those
who received chemotherapy, those who had an adverse cancer
event, and those who had comorbidities before diagnosis were
more likely to receive workplace accommodations. This find-
ing supports the hypothesis that workplace accommodations
are implemented in order to ensure the continued employment
of cancer survivors [13].

Second, receipt of workplace accommodations varied by
individual characteristics, as it was systematically more fre-
quent in women than in men. This finding is consistent with
the literature [11, 26] and raises questions regarding the per-
vasiveness of gender representations in the labour market. For
instance, is working time reduction more acceptable for fe-
male workers than for male workers due to the already high
prevalence of part-time work among women? Conversely, are
men less likely to reduce their working hours because they are
still viewed as the main breadwinner in the household [27]?
Or is it due to the intrinsic characteristics of the male occupa-
tions that may be less suitable for accommodations? In order
to answer these questions, a specific survey including a larger
sample of workers is needed. This would allow us to control
more precisely the characteristics of the jobs held by men and
women.

Third, receipt of workplace accommodations varied by
professional characteristics. Cancer survivors who were
more likely to receive workplace accommodations had
the most favourable professional characteristics. This se-
lection effect may be due to employees who are more
likely to remain in the company after cancer diagnosis
request workplace accommodations with greater frequen-
cy, and, conversely, such employees are more often of-
fered workplace accommodations by their employers.
Furthermore, given that workplace accommodations are
usually recommended by occupational physicians in
France, we can assume that companies that have an occu-
pational health department are more likely to provide
workplace accommodations to their employees than those
who have not such department. Finally, company policy
may have an effect on the continued employment of em-
ployee after cancer diagnosis: companies with a high

turnover rate may be less likely to provide workplace
accommodations to their employees than companies that
favour staff stability.

Effect of workplace accommodations
on the continued employment of cancer survivors
five years after diagnosis

In our study, 85.1% of cancer survivors were still employed 5
years after diagnosis, a rate that is fairly higher than that re-
ported in the first published findings of the VICANS survey
[26]. This difference can be explained by the fact that 115
individuals who did not answer the questions about workplace
accommodations were excluded from our study sample.

After adjusting for medical characteristics (receipt of che-
motherapy and comorbidity score at diagnosis), individual
characteristics (sex, age at diagnosis, and education level),
professional characteristics (type of employment contract at
diagnosis, sector of employment, company size and socio-
professional category), and receipt of workplace accommoda-
tions significantly favoured the continued employment of can-
cer survivors 5 years after diagnosis. Moreover, additional
analyses have shown that the estimated effect increased with
the number of accommodations received, but this increase was
no significant. The threshold effect was found from receiving
at least one accommodation. There are several possible expla-
nations for this positive effect. First, it may be that adapting
working conditions to the new physical and psychological
capacities of employees helps them cope with the sequelae
of cancer in the short term, and thereby reduces both the ter-
mination rate and the rate of dismissal due to medical inability.
Indeed, survivors who receive workplace accommodations
enjoy better working conditions, which in turn encourage
them to remain at work. Second, it may be that receipt of
workplace accommodations allows for a progressive return
to work that is beneficial to long-term health. In fact, even
temporary workplace accommodations (such as therapeutic
part-time work, which lasts 4 months on average [26]) can
be kept in place when they meet the expectations of both
employee and employer and can thereby preserve the long-
term health of cancer survivors. Conversely, it may be that
cancer survivors who do not receive workplace accommoda-
tions must work harder to maintain the expected productivity
level, which in turn contributes to the deterioration of their
physical and psychological health and may drive them to exit
the labour market.

Lastly, the effect measured was especially strong in survi-
vors who took a short sick leave or no sick leave at all. In
addition to a progressive return to work, they have emerged as
a tool to remain at work, combining occupational and medical
schedules.
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In conclusion, our study suggests that workplace ac-
commodations are an important tool for ensuring the con-
tinued employment of cancer survivors, and not just their
return to work. The provision of workplace accommoda-
tions entails a change in perspective: it is no longer em-
ployees who must adapt to the workplace but the work-
place that must be adapted to meet the employee needs. In
view of these findings, we recommend the systematic pro-
vision of workplace accommodations to all workers con-
cerned. Further studies are needed to describe in greater
detail the mode of implementation of workplace accom-
modations as well as the most favourable conditions for
this implementation.
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