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Abstract

Background: Employers express a need for support during sickness absence and return to work (RTW) of cancer
survivors. Therefore, a web-based intervention (MiLES) targeted at employers with the objective of enhancing
cancer survivors’ successful RTW has been developed. This study aimed to assess feasibility of a future definitive
randomised controlled trial (RCT) on the effectiveness of the MiLES intervention. Also preliminary results on the
effectiveness of the MiLES intervention were obtained.

Methods: A randomised feasibility trial of 6 months was undertaken with cancer survivors aged 18–63 years,
diagnosed with cancer < 2 years earlier, currently in paid employment, and sick-listed < 1 year. Participants were
randomised to an intervention group, with their employer receiving the MiLES intervention, or to a waiting-list
control group (2:1). Feasibility of a future definitive RCT was determined on the basis of predefined criteria related
to method and protocol-related uncertainties (e.g. reach, retention, appropriateness). The primary effect measure
(i.e. successful RTW) and secondary effect measures (e.g. quality of working life) were assessed at baseline and 3
and 6 months thereafter.

Results: Thirty-five cancer survivors were included via medical specialists (4% of the initially invited group) and
open invitations, and thereafter randomised to the intervention (n = 24) or control group (n = 11). Most participants
were female (97%) with breast cancer (80%) and a permanent employment contract (94%). All predefined criteria
for feasibility of a future definitive RCT were achieved, except that concerning the study’s reach (90 participants).
After 6 months, 92% of the intervention group and 100% of the control group returned to work (RR: 0.92, 95% CI:
0.81–1.03); no difference were found with regard to secondary effect measures.
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Conclusions: With the current design a future definitive RCT on the effectiveness of the MiLES intervention on
successful RTW of cancer survivors is not feasible, since recruitment of survivors fell short of the predefined
minimum for feasibility. There was selection bias towards survivors at low risk of adverse work outcomes, which
reduced generalisability of the outcomes. An alternative study design is needed to study effectiveness of the MiLES
intervention.

Trial registration: The study has been registered in the Dutch Trial Register (NL6758/NTR7627).

Keywords: Feasibility studies, Employment, Neoplasms, Employer, Internet-based intervention, Manager, Pilot
randomised controlled trial, Sick leave, Supervisor, Occupational health services

Background
Enhancing work participation of cancer survivors has
gained more attention in the past few decades [1, 2].
This has been necessary, since almost half of persons di-
agnosed with cancer are of working age, and survival
rates have continued to increase [3, 4]. Work is part of
cancer survivors’ identity, and contributes to their well-
being [5, 6]. Work can also be a well-appreciated distrac-
tion and provide an opportunity to stay socially active
during treatments, to regain a sense of normality, and to
earn a living [6]. Despite the attention paid to enhancing
cancer survivors’ work participation, a significant pro-
portion still have to deal with short and long-term ad-
verse work outcomes due to their cancer, such as
unemployment [7–10].
So far, most work-related interventions have focused

on the cancer survivors themselves; for example, by
means of education, counselling, or physical training [11,
12]. These interventions have shown inconclusive results
on survivors’ work outcomes [11, 12]. This might argue
in favour of shifting the focus to other stakeholders, such
as occupational physicians and employers. Adequate
support from the workplace is regarded as vital, and em-
ployer support has been found to be key in facilitating
cancer survivors’ return to work [13]. By “employer”, we
here mean the specific person who represents the organ-
isation that employs the cancer survivor, supporting
them during their sickness absence and RTW; for ex-
ample, the supervisor, line-manager or human resources
manager (HR manager). Employers themselves point out
that providing RTW support to cancer survivors is chal-
lenging, at best [14–17]. Employers experience complex
communication and decision-making dilemmas; for ex-
ample, because survivor and organisational interests may
contradict [16, 17]. Numerous studies have therefore
emphasised the need for interventions targeted at em-
ployers, to improve their support for cancer survivors
[11, 15–21]. As such, cancer survivors’ work outcomes
may be enhanced via the employer.
We have developed such an employer-based interven-

tion, named MiLES (an abbreviation of “the Missing
Link: optimising return to work of Employees diagnosed

with cancer, by Supporting employers”) [22]. This in-
cludes information, videos, and checklists to support
employers in providing adequate RTW guidance when
one of their employees is diagnosed with cancer. As a
“one-sized-fits-all” approach will not meet the needs of
every employer or survivor [23, 24], the MiLES interven-
tion differentiates between 4 RTW phases (i.e. disclosure
of cancer to the employer, treatment of the cancer sur-
vivor, RTW planning, and actual RTW). In addition,
various experience types of cancer survivor are distin-
guished [25] and the content of the intervention is tai-
lored to these experience types [22]. By providing
employers with support so as to improve their RTW
guidance to cancer survivors, the MiLES intervention
aims to enhance successful RTW of cancer survivors
[22].
In a previous study, we have assessed the use and per-

ceived usefulness of the MiLES intervention among em-
ployers [26]. We found that most employers (n = 22;
82%) used the intervention, typically 2–3 times over a
period of 6 weeks, and on average for 26 min per visit
[26]. Employers perceived the intervention to be useful
(i.e. perceived usefulness was scored 7.6 out of 10
points), and all participated employers would recom-
mend the intervention to colleagues [26]. These results
clearly show that, from the employer perspective, the
MiLES intervention is a useful tool that is suitable to
employers’ daily practice. The question of whether the
MiLES intervention is actually effective in enhancing the
successful RTW of cancer survivors, is unanswered.
Knowledge on its effectiveness on cancer survivors’ work
outcomes is urgently needed, so that cancer survivors
and their employers can benefit from the MiLES inter-
vention, when effectiveness has been proven.
Tools that intervene at the intersection between em-

ployer and cancer survivor are scarce [27, 28], and stud-
ies to determine the effectiveness of such tools on
survivors’ work outcomes are, to the best of our know-
ledge, absent in scientific literature [19, 27, 28]. Various
aspects complicate studying the effectiveness of an
employer-based intervention on work outcomes of can-
cer survivors. For example, outcomes are measured in a
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different population (i.e. cancer survivors) than the
population whose behaviour is intended to be changed
by means of the intervention (i.e. employers). Combining
these 2 layers in 1 study is impeded by ethical concerns
and privacy regulations [29]. Including employer-
employed survivor pairs is not allowed as it breaches
privacy regulations concerning the exchange of health-
related information between these 2 parties [29]. As a
consequence, the measurement of variables by either
side (e.g. work outcomes of the cancer survivors and
their respective employers’ user data concerning the
intervention) is also not possible, obviating the conduct
of per-protocol analyses. Besides such complicating as-
pects, it is also uncertain whether cancer survivors are
willing to participate in a study on the effectiveness of
an intervention targeted at their employer. Taking these
complicating aspects and uncertainties into consider-
ation, it is essential to conduct a feasibility trial before
conducting a future definitive trial on the effectiveness
of the MiLES intervention on successful RTW of cancer
survivors [30, 31]. For this, a so called “randomised feasi-
bility study” is appropriate, since this type of feasibility
study reflects the future definitive randomised controlled
trial (RCT) on most parts, including randomisation [32].
By running the “smaller version of the future definitive
RCT” a randomised feasibility trial can thus uncover ob-
stacles for such a future definitive RCT, and thereby in-
crease the probability that it will be successful. Or it can
prevent a costly but unfeasible study being carried out
[30, 33, 34].
The aim of this randomised feasibility trial was to as-

sess feasibility of a future definitive RCT on the effect-
iveness of the MiLES intervention in terms of
recruitment, reach, and acceptability of the study proto-
col. Secondary aims were: 1) to obtain preliminary re-
sults on the effectiveness of the MiLES intervention on
successful RTW of cancer survivors, and 2) to determine
the sample size needed in a future definitive RCT on the
effectiveness of the MiLES intervention.

Methods
The CONSORT 2010 extension for randomised pilot
and feasibility trials was used to structure the reporting
of this study [34]. This extension was developed based
on the standard CONSORT checklist for RCTs, with
some items being removed and some items specifically
related to feasibility trials being supplemented, such as
items on the reporting of prespecified criteria used to
judge whether or not to proceed with a future definitive
RCT [35]. The completed CONSORT checklist (re-
trieved from www.consort-statement.org) can be found
in Additional file 1. The study has been registered in the
Dutch Trial Register (NTR) (www.trialregister.nl; regis-
tration numbers NL6758 and NTR7627, dd. 30/10/

2018). The objectives, development, and design of the
MiLES intervention [22], as well as the study design [36]
have already been described in detail elsewhere. The
study protocol can also be found in Additional file 2. No
significant changes were made with regard to the pub-
lished design.

Trial design
The study was conducted as a non-blinded randomised
feasibility trial with a follow-up of 6 months. Eligible
employed cancer survivors were randomised to an inter-
vention group, in which cancer survivors were encour-
aged to inform their employer about the MiLES
intervention, or a waiting-list control group, with the
employer of the participating survivor not receiving the
intervention for a period of 6 months. Participating can-
cer survivors filled in an online questionnaire at baseline,
and at 3 and 6 months into follow-up.

Participants
Based on feasibility-study size estimations [31, 33], we
aimed to include 90 cancer survivors who met the fol-
lowing inclusion criteria: between 18 and 63 years of age;
diagnosed with cancer < 2 years earlier; in paid employ-
ment under a temporary (> 6 months remaining) or per-
manent contract on a full-time, part-time, or flexible
basis; currently fully or partially sick-listed for < 1 year;
able to complete 3 questionnaires in the following
6 months (as assessed by their medical specialist on the
basis of their current health and expectations about their
health in the future); and able to understand, speak, and
read Dutch sufficiently to fill out the questionnaires. We
excluded cancer survivors who had not informed their
employer about their diagnosis of cancer, in order to not
to put them under unintended pressure to make that
disclosure through the procedures of this study.
Potential eligible cancer survivors were recruited via

medical specialists at 2 hospitals in the Netherlands.
Cancer survivors received an invitation letter, informa-
tion sheet, approach form, and return envelope, and
were asked to indicate on the approach form whether
they met the inclusion criteria and whether or not they
were interested in participating. At 1 hospital, postal re-
minders were sent out 3 weeks after the invitation to
those survivors who had not yet returned the approach
form. In the event that a survivor indicated that they
were interested in participating, MG or the research as-
sistant contacted them to explain the study and to check
their individual eligibility. Survivors were included after
signing a digital informed consent form.
In addition to that outlined above, which has been de-

scribed in the published design [36], we employed 3 add-
itional recruitment strategies: open invitations
distributed at drop-in centres for cancer survivors; a link
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on social media (Facebook and LinkedIn); and open invi-
tations and a link in newsletters sent by Dutch cancer-
related websites, such as the online platform www.
kanker.nl. In response to all these recruitment strategies,
cancer survivors who were eligible and interested in par-
ticipating could sent a postal or digital approach form to
the research team, after which MG or the research as-
sistant contacted the respondent by telephone to check
the their eligibility and, if they were indeed found to
qualify, to include them in the study.

Interventions
The MiLES intervention targeted at the participant’s
employer
The MiLES intervention was developed using the com-
prehensive and systematic Intervention Mapping ap-
proach [22, 37], and consists of an online toolbox
targeted at the participant’s employer. An extensive
overview of the development, objectives and various
components of this toolbox has been published else-
where [22]. In short, a needs assessment was developed
with input from, among others, employer interviews
(N = 30) [16], a systematic review [23], and a Delphi
study [24]. The toolbox targets the most important em-
ployer actions for successful RTW selected by employers
and cancer survivors [22, 24]. The Resource Dependence
Institutional Cooperation (RDIC) model was used [23,
38], which assumes that whether an employer performs
a specific employer action properly is determined by
their willingness and their ability to support. It was as-
sumed that support from the employer will be adequate
if the employer is willing and able to perform the most
important employer actions and to tailor these actions
based on the preferences and needs of their specific can-
cer survivor [22]. Additionally, the trans-theoretical
model of change was used as a theoretical framework for
making changes, and several methodologies were
employed to induce the desired behaviour change, for
example modelling, goal setting, tailoring, active learning
and scenario-based risk evaluation [22]. The toolbox was
develop as a web-based intervention with succinct infor-
mation, interactive communication videos, conversation
checklists, and links to reliable external sources [22].
The content of the toolbox is tailored per RTW phase
and per cancer survivor experience type. For the latter, 3
predefined types are distinguished [25]: 1) an emotional
cancer survivor, in which intense emotions such as sad-
ness and anger can alternate quickly; 2) a cancer survivor
who wants little attention for their health situation, and
wants to be involved in work for as long as possible and
return to work as quickly as possible; and 3) a cancer
survivor who starts looking differently at work and life,
and gives other priorities due to their illness. Employers
who used the toolbox have indicated that it increased

both their ability and their willingness to support cancer
survivors (94 and 66% of the participated employers, re-
spectively) [26]. The toolbox is accessible via an URL
that was not traceable using any online search engine
throughout the study period; this was to prevent em-
ployers of participants in the control group being ex-
posed to the intervention.

Intervention group
Participants randomised to the intervention were asked to
inform their employer about the online toolbox, either by
e-mail with attached secured PDF or by printed letter
(both supplied by the research team). The PDF and letter
complied fully with privacy and security regulations, and
contained information about the participant’s involvement
in the study, the URL of the toolbox, and a short promo-
tional video to persuade the employer to visit the toolbox.
The employer was asked to watch the video and to use the
online toolbox during the participant’s sick leave and
RTW. A comparable method to inform employers about
the online toolbox, i.e. a one-off provision of the URL of
the toolbox, has previously led to a reasonable use of it:
82% of the participating employers used the toolbox, typ-
ically 2–3 times over a period of 6 weeks, and on average
for 26min per visit [26].

Control group
Participants randomised to the control group were not
able to inform their employer about the online toolbox
for a period of 6 months. Consequently, they received
“care as usual” from their employer. After this follow-up
period of 6 months, they were able to inform their em-
ployer about the online toolbox, using the same mate-
rials as the intervention group.

Outcomes
Data was collected using the electronic data-capture sys-
tem Castor [39]. Participants received an invitation to fill
out the questionnaires at baseline (T0, before random-
isation), and at 3 and 6 months into follow-up (T1 and
T2, respectively). In the event that a participant failed to
complete 1 of the questionnaires, a reminder was sent
by e-mail after 1 week and a telephone call made to
them after 2 weeks.

Participant characteristics
The T0 questionnaire included questions about the par-
ticipant’s sociodemographics (i.e. age, gender), health
(i.e. diagnosis, treatment, and experience type, based on
3 predefined types [25]) and work (i.e. position, work-
load, size and sector of the organisation, and duration of
sick leave). All questionnaires collected information on
the participant’s involvement in any co-interventions,
the number of contact moments with their employer
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since diagnosis (in T0) or in the previous 3 months (in
T1 and T2), and their RTW phase.

Feasibility of a future definitive RCT
The following method and protocol-related measures
were tracked to study feasibility of a future definitive
RCT [31, 40]: reach (number of potential eligible cancer
survivors who received an invitation to participate in the
study), appropriateness of inclusion criteria (number of
potential eligible survivors not able to participate be-
cause of each inclusion criteria), recruitment rate (per-
centage of potential eligible survivors included), and
retention rate (percentage of participants not lost to
follow-up). The appropriateness of the study protocol
was determined on the basis of the percentage of partici-
pants who dropped out due to the randomisation proce-
dures or due to randomisation in the control group
(appropriateness of randomisation procedures), and the
percentage of participants who dropped out due to the
procedures related to informing their employer, as well
as the percentage of participants in the intervention
group who did not inform their employer about the on-
line toolbox (appropriateness of procedures of informing
the employer) [40].

Effect measures
Measures for preliminary effect evaluation were col-
lected at each time point (i.e. T0, T1 and T2). The pri-
mary effect measure was ‘successful RTW’, which is a
combination of 2 components:
1) RTW, which all participants were asked about. Spe-

cifically, ‘Have you performed any work activities in the
past 4 weeks? This can be either your own original work
activities or adapted work activities replacing your ori-
ginal work’ [yes/no].
2) The degree of success of RTW (if returned), mea-

sured using the Successful Return-To-Work question-
naire for Cancer Survivors (I-RTW_CS) [41]. This
covers 7 items deemed to constitute successful RTW,
measuring how the participant perceives their import-
ance and successful accomplishment. Each item’s suc-
cess score [1–6 rating scale] is weighted by its perceived
importance [1–5 rating scale] by multiplying the success
and importance scores, which results in that item’s
weighted score. The sum of all items’ weighted scores
divided by the sum of all their importance scores is the
final I-RTW-CS score [range: 1–6]. This ensures that
the more important a person perceives an item to be,
the larger the contribution it makes to their I-RTW_CS
score [41].
Secondary effect measures were:
1) The Quality of Working Life Questionnaire for

Cancer Survivors (QWLQ-CS) [42]. This measure is
about survivors’ experiences and perceptions in the work

environment in the previous 4 weeks, and thus was only
completed by the subgroup of participants who did re-
turn to work.
2) Unwanted work changes since diagnosis (at T0) and

in the previous 3 months (at T1 and T2).

Randomisation
The electronic data-capture system Castor was used to
randomise participants into the intervention or control
group [39], with the allocation ratio set at 2:1. This ratio
was chosen to include a larger sample in the interven-
tion group and thereby provide more information on the
feasibility criteria of the study design. Randomisation
was controlled for the participant’s RTW status, i.e. hav-
ing performed work activities in their own or substitute
work during the previous 4 weeks (yes versus no), since
it is not possible to evaluate the effect on successful
RTW reliably when RTW itself (which is a prerequisite
for successful RTW) is unequally distributed over the 2
groups at baseline. Neither the participant nor the re-
search team was blinded for the randomisation.

Statistical methods
All data was analysed using SPSS 24.0 (IBM, NY, USA).
Data entry and analyses were double checked. Data was
analysed according to the intention-to-treat principle.
All participant characteristics, feasibility data and data
for the effect evaluation were assessed using descriptive
statistics. P-values < 0.05 were considered statistically
significant.

Feasibility of a future definitive RCT
In the absence of guidelines for assessing feasibility of a
future definitive RCT, we formulated the main uncer-
tainties concerning the feasibility of studying the effect-
iveness of the MiLES intervention in such a future
definitive RCT, and specified criteria for each of these
uncertainties:
1) Criterion for appropriateness of inclusion criteria

and for recruitment: ≥ 70% of the individuals who gave
permission for telephone contact are willing to partici-
pate in the study;
2) Criterion for appropriateness of protocol: ≤ 20% do

not want to participate due to the randomisation pro-
cedure or are lost to follow-up due to randomisation in
the control group;
3) Criterion for appropriateness protocol: ≤ 20% of the

participants are not willing to inform their employer
about the online toolbox after randomisation into the
intervention group;
4) Criterion for retention rate: ≤ 20% of the partici-

pants are lost to follow-up; and,
5) Criterion for reach: the sample size number of 90

participants is included within the recruitment period of
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6 months, starting when the first individual is invited by
their treating physician.
A future definitive RCT to study the effectiveness of

the MiLES intervention was considered feasible when all
of these criteria were met. If not, adjustments for the
study protocol were formulated.

Effect evaluation
Equal distribution between the intervention and control
group at baseline was determined using chi-square tests
for categorical variables and Student’s t-tests (normally
distributed variables) or Mann-Whitney U tests (not
normally distributed variables) for continuous variables.
When no statistically significant unequal distributions
were found at baseline, the relative risk (RR) was deter-
mined for RTW at T1 and T2, and a longitudinal multi-
level analysis was performed with the group
classification as an independent variable and I-RTW_CS
scores at the different time point (T0, T1 and T2) as
dependent variables.
In the event of significant imbalance of a prognostic

factor for the primary effect measure at baseline [13, 43],
this factor was used as a covariate for the analysis of that
effect measure. In that case, a logistic regression analysis
was used to examine differences between the interven-
tion and the control group with regard to RTW. For the
subgroup of participants who did return to work, a lon-
gitudinal multilevel analysis was performed to examine
the difference between both groups with regard to I-
RTW_CS scores. We hypothesised that participants in
the intervention group 1) returned to work more often
and 2) with a higher I-RTW_CS score, compared to the
control group.
A longitudinal multilevel analysis was performed for

the secondary outcome effect measures. The group clas-
sification was set as independent variable and the
QWLQ-CS score as dependent variable. For unwanted
work changes (i.e. at least 1 unwanted work change), the
RR was determined at T1 and T2.

Results
Recruitment
Participants were enrolled in the study between April
and October 2019, after which enrolment stopped due
to time constraints. A total of 642 potential eligible can-
cer survivors received a personal invitation to participate
in the study from a medical specialist in the department
where they were being treated, and 289 of them received
a reminder. In all, 391 (61%) did not respond to the invi-
tation and, if applicable, the reminder. Another 129
(20%) indicated that were not eligible to participate, and
55 (9%) indicated that they were interested in participat-
ing. Sixty-seven (10%) did indicate an interest in partici-
pating, but 42 of them were not eligible; mostly because

they were currently not sick-listed or had been sick-
listed for more than 1 year. Twenty-five survivors – 4%
of the initially invited group – were both eligible and in-
terested in participating, and all of them were included
in the study. The recruitment flow diagram is shown in
Fig. 1.
No cancer survivors were included via the drop-in

centres for cancer survivors. Fourteen of these centres
were willing to help recruit participants, either by hand-
ing out leaflets or through an invitation in their newslet-
ter, but the centres were not being well-used during the
summer period and most of their clients were either >
63 years of age or not interested because they felt not
ready yet to return to work (although this was not an ex-
clusion criterion). Open invitations via newsletters, social
media, and invitations sent by Dutch cancer-related
websites recruited 10 participants.
Altogether, 35 cancer survivors were included, and all

filled out the baseline questionnaire and were rando-
mised: 24 to the intervention group and 11 to the con-
trol group. The response rate for the T1 and T2
questionnaires was 97% (n = 34) in both cases. The par-
ticipant flow diagram is shown in Fig. 1.

Baseline data
Table 1 summarises the participant characteristics of the
intervention and control groups at baseline. Most partic-
ipants were female (n = 34, 97%), were diagnosed with
breast cancer (n = 28, 80%), and had undergone at least
surgery (n = 32, 91%) and/or chemotherapy (n = 22,
63%). The majority had been working for their current
organisation for more than 5 years (n = 29, 83%), and 32
(91%) had had more than 3 contact moments with their
employer in the period between diagnosis and the T0
questionnaire. At baseline, the participants were in ei-
ther phase 2 (n = 13, 37%), phase 3 (n = 10, 29%), or
phase 4 (n = 12, 34%), and the total duration of their sick
leave was 8 ± 3months at that time. At baseline, the
intervention and control groups differed significantly on
1 prognostic factor for RTW [13, 43]: participants ran-
domised to the control group had undergone chemo-
therapy more often than those randomised to the
intervention group (n = 10, 91% versus n = 12, 50%; p =
0.02).

Outcomes and estimation
Feasibility of a future definitive RCT
Both predefined criteria concerning the study protocol
and the criterion concerning the retention rate were
achieved (Table 2). The predefined criterion concerning
the study’s reach was not achieved; 35 participants were
included in 6 months, instead of the target sample size
of 90. Lastly, concerning the criterion for the study’s in-
clusion criteria and recruitment, it appeared that 39% of
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the individuals who gave permission for telephone con-
tact were actually included. The others gave permission
for telephone contact, but turned out not to be eligible.
Those actually eligible were all willing to participate and
so were all included in the study.

Primary and secondary effect measures
The results of the primary and secondary outcome mea-
sures are shown in Table 3. The RTW rate at T0, T1, and
T2 were 58, 79, and 92%, respectively, for the intervention
group and 55, 80, and 100% for the control group (Table
3). The RR of returning to work for the intervention ver-
sus the control group at T2 was 0.92 (95% CI: 0.81–1.03).
Although participants randomised to the control group
had undergone chemotherapy more often than partici-
pants randomised to the intervention group (n = 10, 91%
versus n = 12, 50%; p = 0.02), we did not adjust any of the
analysis since our sample size was too small and chemo-
therapy was not significantly associated with any of the
primary or secondary effect measures in our sample (data

not shown). The mean I-RTW_CS score of the individuals
who did return to work was 5.0 at all time points for the
intervention group (SD ±0.6–0.7), and 5.2 ± 0.2, 5.1 ± 0.2,
and 5.0 ± 0.3 for the control group at T0, T1, and T2, re-
spectively. No significant differences were found between
the 2 groups in respect of their QWLQ-CS scores over
time (p = 0.91). The RR of experiencing unwanted work
changes for the intervention versus the control group at
T2 was 0.42 (95% CI: 0.03–6.03) for the intervention ver-
sus the control group.

Sample size future definitive RCT
A sample size calculation for a future definitive RCT on
the effectiveness of the MiLES intervention was not con-
sidered relevant given the outcomes for the primary effect
measure “successful RCT”.

Discussion
This randomised feasibility trial aimed to assess feasibil-
ity of a future definitive RCT on the effectiveness of the

Fig. 1 Recruitment and participant flow diagram. N/A = not applicable. *One hospital sent reminders to those who did not respond to the initial
invitation within 3 weeks. Some survivors (n = 24) were no longer eligible at the time the reminders were sent, as their diagnosis was > 2 years
earlier or they were > 63 years of age at that time. +Assessed in T2 questionnaire
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Table 1 Participant characteristics at baseline

Participant characteristics (n = 35) Intervention
group
n = 24

Control group
n = 11

P-value

n (%) Mean ± SD n (%) Mean ± SD

Sociodemographic variables

Age (years) 18–49 7 (29%) 6 (55%) 0.20

50–59 13 (54%) 5 (46%)

60–63 4 (17%) 0 (0%)

Gender Female 24 (100%) 10 (91%) 0.14

Level of education Low 1 (4%) 0 (0%) 0.79

Middle 10 (42%) 5 (46%)

High 13 (54%) 6 (55%)

Health-related variables

Cancer diagnosis Breast 19 (79%) 9 (82%) 0.96

Colon 2 (8%) 1 (9%)

Other (bladder, prostate, ovarian) 3 (13%) 1 (9%)

Time since most recent
cancer diagnosis

(months) 10.0 ± 5.5 9.1 ± 3.1 0.61

Treatmenta Surgery 22 (92%) 10 (91%) 0.94

Chemotherapy 12 (50%) 10 (91%) 0.02

Radiation 11 (46%) 5 (46%) 0.98

Hormone treatment 9 (38%) 4 (36%) 0.95

Other (immunotherapy. Oxygen
therapy, chemo flush)

3 (13%) 2 (18%) 0.66

Duration of treatment (months) 7.8 ± 4.2 7.9 ± 3.4 0.94

“Experience type” cancer survivor [25] An emotional cancer survivor 0 (0%) 2 (18%) 0.05

A cancer survivor who wants little
attention for his or her health situation

8 (33%) 4 (36%)

A cancer survivor who starts looking
differently at work and life

13 (54%) 2 (18%)

“I cannot judge” 3 (13%) 3 (27%)

Work-related variables – job characteristics

Workload Physical (0–28)b 4.0 ± 3.3 3.1 ± 3.0 0.44

Emotional (0–28)b 6.5 ± 3.7 5.3 ± 3.6 0.38

Position Managerial position 6 (25%) 2 (18%) 0.66

Gross monthly income ≤ €2000 3 (13%) 2 (18%) 0.95

€2001 – €3000 10 (42%) 5 (46%)

≥ €3001 8 (33%) 3 (27%)

Unknown 3 (13%) 1 (9%)

Contract Permanent 23 (96%) 10 (91%) 0.56

Hours 28.9 ± 8.4 29.1 ± 4.5 0.82

Work-related variables – organisational characteristics

Size of organisation < 50 employees 3 (13%) 2 (18%) 0.33

51–250 employees 4 (17%) 4 (36%)

> 251 employee 17 (71%) 5 (46%)

Sector Non-profit 11 (46%) 5 (46%) 0.98

Profit 13 (54%) 6 (55%)
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MiLES intervention targeted at employers, for successful
RTW of cancer survivors. Most predefined criteria for
feasibility of such a future definitive RCT were met, e.g.
retention rates were minimal and the study protocol was
found to be acceptable. However, the predefined criter-
ion concerning the study’s reach was not met, i.e. 35
instead of 90 cancer survivors were included, and the
study’s design has led to a considerable selection bias

towards cancer survivors at low risk of adverse work
outcomes. A future definitive trial on the effectiveness of
the MiLES intervention should therefore apply an alterna-
tive design. Preliminary results for the primary and sec-
ondary effect measures showed no difference between the
intervention and control group over time, which did not
allow a sound sample size calculation for a future defini-
tive RCT on the effectiveness of the MiLES intervention.

Table 1 Participant characteristics at baseline (Continued)

Participant characteristics (n = 35) Intervention
group
n = 24

Control group
n = 11

P-value

Time working for current organisation ≤ 5 years 4 (17%) 2 (18%) 0.84

6–20 years 11 (46%) 6 (55%)

≥ 21 years 9 (38%) 3 (27%)

Work-related support since diagnosisa Occupational physician 18 (75%) 9 (82%) 0.66

Re-integration services 0 (0%) 1 (9%) 0.13

Social worker 1 (4%) 2 (18%) 0.17

Supervisor 15 (63%) 7 (64%) 0.95

Colleagues 1 (4%) 1 (9%) 0.56

No work-related support 4 (17%) 2 (18%) 0.91

Contact with employer since diagnosis 0 times 0 (0%) 0 (0%) 0.27

1–3 times 2 (8%) 0 (0%)

4–9 times 7 (29%) 6 (55%)

≥ 10 times 15 (63%) 5 (46%)

Work-related variables – current and former work status

Total duration sick leave (months) 7.5 ± 3.3 8.4 ± 3.4 0.50

RTW phase of cancer survivor [16] Phase 1: disclosure 0 (0%) 0 (0%) 0.22

Phase 2: treatment 8 (33%) 5 (46%)

Phase 3: RTW planning 9 (38%) 1 (9%)

Phase 4: actual RTW 7 (29%) 5 (46%)

Current work situation relative to that
before cancer diagnosisa

Changed working hours 10 (42%) 4 (36%) 0.77

Changed working tasks 4 (17%) 1 (9%) 0.55

Assistance at work 0 (0%) 2 (18%) 0.03

Changed workplace 2 (8%) 1 (9%) 0.94

Nothing has changed 7 (29%) 3 (27%) 0.91

Not applicable 2 (8%) 2 (18%) 0.15

Work-related variables – effect measures

Successful RTW RTW - Yes 14 (58%) 6 (55%) 0.83

Success of RTWc (1–6)b 5.0 ± 0.7 5.2 ± 0.2 0.49

Quality of working lifec (0–100)b 73.9 ± 9.3 72.9 ± 8.6 0.83

Unwanted work changes (relative to pre-diagnosis) 0.0 ± 0.0 0.0 ± 0.0 N/A
aMultiple options may apply to 1 participant
bHigher scores represent higher levels of workload and of successful RTW
cDetermined for the subgroup of participants who did return to work
N/A not applicable
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Strengths and limitations
A strength of the current randomised feasibility trial is
that several process measures were monitored and re-
ported, such as the efficacy of different recruitment
strategies, the reasons for cancer survivors not to partici-
pate in the study, and the retention of participants
throughout the different steps of the protocol. This has
resulted in a comprehensive insight into the feasibility of
a future definitive RCT and uncovered the main bottle-
necks regarding the execution of such a trial, and
thereby provides the opportunity to adjust the design
with these bottlenecks taken into consideration. This
can also potentially obviate resource-intensive and un-
feasible studies [31]. Another strength of this study is
the use of the combined primary outcome measure “suc-
cessful RTW”. This allows a broader and more meaning-
ful evaluation of a cancer survivor’s RTW [41], since we
do not assume that the return to work itself is necessar-
ily always the desired end point for the cancer survivor.
Instead, the individual desired characteristics of the
RTW also count [41, 44]. Lastly, the current study de-
sign enabled us to intervene on employers and concomi-
tantly to measure work outcomes of cancer survivors,
while respecting all ethical and privacy-related concerns.
A limitation of the current study is that only 4% of the

group initially approached was included, due to non-
response (61%), non-eligibility (26%), or no interest (9%).
Note that it is unclear whether the non-responders were
eligible to participate, since their employment status was
unknown at the hospitals that sent the invitations. Those
included, moreover, were a homogeneous, very select
group: female breast-cancer survivors with a permanent
employment contract, working in a job with low physical
strain, and who – looking at the years they had worked
for their current organisation and the large number of
contact moments with their employer before enrolling in
the study – can reasonable be assumed to have a rela-
tively good relationship with their employer. Although
this is an important outcome of this randomised feasibil-
ity trial, it also affects the generalisability of its results,
i.e. the outcomes on feasibility of a future definitive RCT
and the preliminary results for the effect measures. An-
other limitation is that survivors on average enrolled al-
most 1 year post-diagnosis, and therefore already had a
relatively lengthy cancer-related dialogue with their em-
ployer. Since satisfactory work-related conversations at
an early stage are recommended [16, 19, 45], enrolling at
later stages may reduce the effects of the intervention.
The lack of data on exposure at the employer level can
also be regarded a limitation. Privacy regulations and
ethical concerns did not allow the measurement of both
employers’ user data concerning the intervention and
work outcomes of the cancer survivors in the same
study, which in turn precluded the conduct of per-

protocol analyses. However, our study on the use of the
online toolbox has provided some substantiation that
the method used to inform employers about the toolbox,
i.e. a one-off provision of URL of the toolbox, actually
leads to use among employers [26]. An additional
process evaluation parallel to the current randomised
feasibility study, e.g. interviews with participants in the
intervention group, could have offered some more
insight into the transfer of the intervention to the em-
ployer as well as delivering a rough estimate of the “dose
delivered”. Lastly, the outcomes for the primary effect
measure “successful RTW” did not allow a sound sample
size calculation for a future definitive RCT on the effect-
iveness of the MiLES intervention, which was stated ini-
tially as a secondary aim of the current study.

Implications of the findings
In the current study, 4 out of 5 predefined criteria for
feasibility of a future definitive RCT on the effectiveness
of the MiLES intervention were met. Only the recruit-
ment of cancer survivors fell short of the predefined cri-
terion. Theoretically, therefore, we could intensify the
recruitment strategies for the future definitive RCT to
comply with the latter criterion as well; for example, by
involving more hospitals or increasing publicity via so-
cial media. However, only 4% of the potential eligible
participants who received an invitation via their treating
physician ultimately participated, which is substantially
lower than the rate for other cancer-related studies with
comparable recruitment strategies, i.e. 37% [46], and
around 20–25% [47]. Reasons for the low inclusion rate
are that cancer survivors were invited without knowing
their eligibility, e.g. their current work status, and, hypo-
thetically, their reservations about participating in a
study on the effectiveness of an intervention targeted at
their employer. In addition, the drop-in centres men-
tioned that survivors were not interested in participating
because they felt not yet ready to return to work, al-
though this was not utilised as an inclusion criterion for
the study. These issues during recruitment led to the
identified selection bias, which in turn affected the gen-
eralisability of the outcomes to a broad group of cancer
survivors. The group that did participate was highly
homogeneous in terms of gender and diagnosis, and
rated the level of success of their RTW and the quality
of their working life relatively high at baseline. That is,
their quality of working life at baseline, e.g. on average
10 months after diagnosis, was very similar to that found
in a previous study with cancer survivor who had been
diagnosed 0–10 years earlier (QWLQ-CS score of 74 ± 9
versus 75 ± 12, respectively) [47]. As a result of the
homogeneous sample, both the preliminary results on
the effectiveness of the MiLES intervention on successful
RTW of cancer survivors and the result on feasibility of
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a future definitive RCT should be interpreted with cau-
tion. Intensifying recruitment strategies alone would not,
we can assume, solve the issues regarding selection bias
and the generalisability of the outcomes.

Methodological considerations for the study of future
employer-based interventions
Findings from the current randomised feasibility trial
can provide valuable input for the development of a fu-
ture definitive trial on the effectiveness of employer-
based interventions on work outcomes of cancer survi-
vors. The main challenges lie in providing the employer
with an intervention of interest, and in embedding this

in a study design that allows the measurement of work
outcomes for the cancer survivor in their employ. In the
current randomised feasibility trial, the design was initi-
ated via the cancer survivor. This has some advantages,
such as 1) fully respecting survivors’ privacy, 2) enabling
us to invite large numbers of survivors at the same time
via medical specialists, and 3) letting survivors them-
selves decide whether or not to inform their employer
about the MiLES intervention [48]. But some drawbacks
have also been identified, e.g. relatively low inclusion
rates and selection bias towards cancer survivors at low
risk of adverse work outcomes. As a result, adjustments
to the study protocol are needed, mainly with regard to

Table 2 Results with regard to the predefined criteria for the feasibility of studying the effectiveness of the MiLES intervention in a
large-scale RCT, including proposed adjustments to the study protocol

Feasibility criteria

Category Predefined criteria Result Achieved
[yes/no]

Inclusion
criteria and
recruitment

≥70% of the individuals who gave permission for telephone
contact are willing to participate in the study.

Including individuals who eventually were not
eligible to participate: 39%
Excluding individuals who eventually were not
eligible to participate: 100%

Interpretable

Protocol ≤20% do not want to participate due to the randomisation
procedure or are lost to follow-up due to randomisation in the
control group.

0% Yes

Protocol ≤20% of the participants are not willing to inform their employer
about the online toolbox, after randomisation into the intervention
group

0% were not willing (indicated after
randomisation)
4% did not inform their employer (indicated in
T2 questionnaire)
8% could not remember whether they had
informed their employer (indicated in T2
questionnaire)

Yes

Retention rate ≤20% of the participants are lost to follow-up 3% Yes

Reach 90 participants are included within the recruitment period of 6
months, starting when the first individual is invited by his/her
treating physician

35 No

N/A not applicable

Table 3 Preliminary results for the effectiveness of the MiLES intervention; results of the primary and secondary effect measures over
time

Group T0 – baseline T1–3 months T2–6 months Statistics

n (%) Mean ± SD n (%) Mean ± SD n (%) Mean ± SD

Primary effect measure

Successful RTW RTW – Yes
Successfulness
of RTWa (1–6)b

Intervention
Control
Intervention
Control

14 (58)
6 (55)

5.0 ± 0.7
5.2 ± 0.2

19 (79)
8 (80)

5.0 ± 0.6
5.1 ± 0.2

22 (92)
10 (100)

5.0 ± 0.7
5.0 ± 0.3

RR: .92c, 95% CI:
0.81–1.03
F = .10d, p = .91

Secondary effect measures

Quality of working
lifea

(0–100)b Intervention
Control

73.9 ± 9.3
72.9 ± 8.6

73.2 ± 11.2
74.0 ± 7.3

71.4 ± 12.8
73.0 ± 6.1

F = .09d, p = .91

Unwanted work
changes

(relative to
pre-diagnosis)

Intervention
Control

0.0 ± 0.0
0.0 ± 0.0

0.1 ± 0.3
0.0 ± 0.0

0.0 ± 0.2
0.1 ± 0.3

RR: .42c, 95% CI:
0.03–6.03

aDetermined for the subgroup of participants who did return to work
bHigher scores represent a higher level of successfulness of RTW and quality of working life
cRelative risk of returning to work / experiencing unwanted work changes for the intervention versus the control group at T2
dInteraction effect between time (T0-T2) and group
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the recruitment strategies employed. Face-to-face invita-
tions soon after diagnosis, e.g. by medical specialists,
specialised oncological nurses, or occupational physi-
cians, may enhance the participation rate, reduce selec-
tion bias, and better target cancer survivors at risk of
adverse work outcomes as also recommended by previ-
ous studies [9, 49] and those whose employer may bene-
fit from an employer-based intervention. However, the
workload in the clinical setting is high, which may hin-
der recruitment [50, 51]. Alternatively, consistent docu-
mentation of cancer survivors’ employment status in
their electronic patient record would be an important
first step, since this enables better targeting of eligible
survivors, reduces the recruitment efforts required, and
prevents the unnecessary burdening of non-eligible
survivors.
As an alternative, the study could also be initiated via

the employer. But a design in which cancer survivors are
recruited directly by their employers is prohibited under
privacy regulations [29], which not allow employers to
process health-related information about their em-
ployees. In order to comply with those regulations, this
alternative is thus only permissible when the interven-
tion is implemented organisation-wide, followed by re-
cruitment of cancer survivors working for that
organisation for a questionnaire study; for example, by
their occupational physician [29, 52, 53]. Such a design
may also limit selection bias, since cancer survivors are
not asked to participate in an intervention study in
which they are asked to inform their employer about the
intervention. Possible drawbacks are the strong depend-
ence on the effectiveness of the implementation plan –
since an effective one can be regarded as a prerequisite
for the employer being exposed to the intervention –
[52], difficulties in implementing a control group, and
potential difficulties in recruiting sufficient cancer survi-
vors since the incidence of the disease per organisation
is, fortunately, low.

Recommendations for further research
The abovementioned methodological considerations
with regard to a future definitive design to study the ef-
fectiveness of employer-based interventions on work
outcomes of cancer survivors clearly demonstrate the
complexity of studying such an intervention, with a
multitude of factors and stakeholders involved [54, 55].
On the basis of the results in the current randomised
feasibility trial, we do not recommend proceeding with a
future definitive RCT using the current design, since we
consider this inappropriate to gather reliable outcomes
on the effectiveness of the MiLES intervention on suc-
cessful RTW of cancer survivors. Instead, we recom-
mend involving all relevant stakeholders in the
development of an adequate study design to determine

the effectiveness of the MiLES intervention. Involvement
of stakeholders in the development of interventions (e.g.
[22]) and in the development of protocols to evaluate
these interventions (e.g. [56]) has already been recom-
mended and frequently employed [49, 57]. Stakeholder
involvement in the development of study designs to
evaluate interventions is less common, yet recommended
or even a prerequisite from subsidising bodies [58]. Such
involvement, e.g. by organising focus groups with cancer
survivors, employers, and occupational and treating phy-
sicians, may provide an interesting opportunity to deter-
mine an adequate and feasible study design for the
evaluation of complex interventions, such as MiLES.
This should lead to a study design that aligns with all
privacy regulations and stakeholder preferences, is feas-
ible in actual practice, and has adequate internal and ex-
ternal validity.
Secondly, we noticed a lack of agreement on the use of

the terms “feasibility” and “pilot” in international litera-
ture [33, 35]. We here regard feasibility as the overarch-
ing concept for studies assessing whether a future
definitive trial can be done [32]. For studies conducted
in preparation for an RCT assessing the effect of an
intervention, 3 distinct study types are distinguished
under the umbrella of feasibility studies [32]: 1) ran-
domised pilot studies (also called “randomised feasi-
bility studies”), which reflect the future definitive trial
on most parts, including randomisation; 2) non-
randomised pilot studies, which are similar to rando-
mised pilot studies, but without randomisation of par-
ticipants; and 3) feasibility studies that are not pilot
studies, which are aimed to study whether an element
of the future trial can be done (i.e. the intervention
itself or other processes of the future trial are not im-
plemented in these studies). The main difference be-
tween these study types is thus the degree to which
the feasibility study reflect the design of the future
definitive trial. To avoid misconceptions, we recom-
mend future research to regard feasibility as an over-
arching concept, and to consistently use the above-
mentioned terminology to refer to the different types
of feasibility studies [32]. Thirdly, the predefined cri-
teria for feasibility of a future definitive RCT formu-
lated for the current randomised feasibility trial were
all related to its process, i.e. recruitment rates, reten-
tion rates, and acceptability of the study protocol
[31]. Although most of these criteria were met, we
can assume that, due to the select group of cancer
survivors included, a future definitive RCT would not
result in outcomes with high external generalisability.
We therefore recommend that future randomised
feasibility trials not only formulate criteria for the
number of participants included, but also supplement
these with criteria concerning the heterogeneity of
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those participants, e.g. regarding their gender, diagno-
sis, or level of education. This could enhance the val-
idity of the outcomes of the future definitive trial.

Conclusions
The study protocol employed in the current randomised
feasibility trial turned out to be acceptable, and retention
rates were minimal. However, recruitment of cancer sur-
vivors fell short of the predefined minimum for feasibil-
ity of a future definitive RCT using the current study
design and, more importantly, the study design resulted
in a considerable selection bias towards cancer survivors
at low risk of adverse work outcomes. The outcomes on
feasibility of a future definitive RCT and on the prelim-
inary effect measures may therefore not be generalisable
to a broad group of cancer survivors. The effectiveness
of the MiLES intervention should therefore be investi-
gated using an alternative study design, and relevant
stakeholders should be involved in the development of
that design. The findings from the current randomised
feasibility trial provide valuable input for future designs
to study the effectiveness of employer-based interven-
tions on work outcomes of cancer survivors, as well as
for the feasibility of such studies and the generalisability
of their outcomes.

Abbreviations
CONSORT: Consolidated Standards of Reporting Trials; I-RTW_CS: Successful
Return-To-Work questionnaire for Cancer Survivors; MiLES: The Missing Link:
optimising return to work of Employees diagnosed with cancer, by
Supporting employers.; N/A: Not applicable; NTR: Dutch Trial Register (Dutch:
Nederlands Trial Register); QWLQ-CS: Quality of Working Life Questionnaire
for Cancer Survivors; RCT: Randomised controlled trial; RR: Relative risk;
RTW: Return to work; SD: Standard deviation

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-021-11357-9.

Additional file 1. Completed CONSORT checklist (extension for
randomised pilot and feasibility trials)

Additional file 2. Study protocol of ‘A randomised feasibility trial of an
employer-based intervention for enhancing successful return to work of
cancer survivors (MiLES Intervention)’

Acknowledgements
The authors would like to thank all participants for their time, as well as
research assistant Sonja Brouwers for her help in recruiting cancer survivors
and collecting the data. The authors are also grateful to the Dutch online
cancer platform “kanker.nl” for its help in recruiting cancer survivors.

Authors’ contributions
MG, ST, AdR, MF, and AdB were responsible for the study concept and
design. ST, AdR, and MF obtained funding for this study. MG, MB, PP, and RS
recruited the participants. MG collected the data. MG analysed the data,
which was checked by ST. MG, ST, AdR, MF, and AdB interpreted the data.
MG drafted the manuscript, which was critically revised by all authors. All
authors read and approved the final manuscript.

Funding
This work was supported by the Dutch Cancer Society, grant number UVA
2014–7153. The Dutch Cancer Society has had no influence on the design of
the study or on the current manuscript, nor will it have any influence on
subsequent data collection, data analysis, interpretation, or reporting arising
out this study.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The Executive Board of the Medical Ethics Committee of the Amsterdam
UMC, location Academic Medical Center (AMC) decided that an extensive
test of ethical and juridical aspects was not necessary (W18_355 # 18.405, dd.
13/11/2018), since the burden for participants was low and their
psychological integrity was not at stake. Nevertheless, all procedures
followed were in accordance with the ethical standards of the responsible
committees on human experimentation (institutional and national) and with
the 1964 Helsinki Declaration and its later amendments, or comparable
ethical standards. Before they were included in the study, informed consent
was obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department Public and Occupational Health/ Coronel Institute of
Occupational Health, Amsterdam Public Health research institute, Amsterdam
UMC, University of Amsterdam, Meibergdreef 9, Amsterdam, The
Netherlands. 2Department of Social Medicine, Care and Public Health
Research Institute (CAPHRI), Faculty of Health, Medicine and Life Sciences,
Maastricht University, Duboisdomein 30, Maastricht, The Netherlands.
3Department of Medical Oncology, Erasmus Medical Center, Doctor
Molewaterplein 40, Rotterdam, The Netherlands. 4Department of Surgery,
Albert Schweitzer Hospital, Albert Schweitzerplaats 25, Dordrecht, The
Netherlands.

Received: 9 January 2021 Accepted: 16 June 2021

References
1. Feuerstein M. Cancer survivorship and work. J Occup Rehabil. 2005;15(1):1–

2. https://doi.org/10.1007/s10926-005-0868-x.
2. Duijts S, Dalton SO, Lundh MH, Horsboel TA, Johansen C. Cancer survivors

and return to work: current knowledge and future research.
Psychooncology. 2017;26(5):715–7. https://doi.org/10.1002/pon.4235.

3. Forman D, Bray F, Brewster D, Gombe Mbalawa C, Kohler B, Piñeros M, et al.
Cancer incidence in five continents, vol. X. Lyon: International Agency for
Research on Cancer; 2014.

4. IKNL Integraal Kankercentrum Nederland. NKR Cijfers 2020 [Available from:
cijfersoverkanker.nl.

5. van Egmond MP, Duijts SFA, Loyen A, Vermeulen SJ, van der Beek AJ,
Anema JR. Barriers and facilitators for return to work in cancer survivors
with job loss experience: a focus group study. Eur J Cancer Care (Engl).
2017;26(5):e12420. https://doi.org/10.1111/ecc.12420.

6. Stergiou-Kita M, Grigorovich A, Tseung V, Milosevic E, Hebert D, Phan S,
et al. Qualitative meta-synthesis of survivors' work experiences and the
development of strategies to facilitate return to work. J Cancer Surviv. 2014;
8(4):657–70. https://doi.org/10.1007/s11764-014-0377-z.

7. Tamminga SJ, Coenen P, Paalman C, de Boer A, Aaronson NK, Oldenburg
HSA, et al. Factors associated with an adverse work outcome in breast
cancer survivors 5-10 years after diagnosis: a cross-sectional study. J Cancer
Surviv. 2019;13(1):108–16. https://doi.org/10.1007/s11764-018-0731-7.

Greidanus et al. BMC Public Health         (2021) 21:1433 Page 13 of 15

https://doi.org/10.1186/s12889-021-11357-9
https://doi.org/10.1186/s12889-021-11357-9
https://doi.org/10.1007/s10926-005-0868-x
https://doi.org/10.1002/pon.4235
https://doi.org/10.1111/ecc.12420
https://doi.org/10.1007/s11764-014-0377-z
https://doi.org/10.1007/s11764-018-0731-7


8. Paltrinieri S, Fugazzaro S, Bertozzi L, Bassi MC, Pellegrini M, Vicentini M, et al.
Return to work in European Cancer survivors: a systematic review. Support
Care Cancer. 2018;26(9):2983–94. https://doi.org/10.1007/s00520-018-4270-6.

9. de Boer AG, Torp S, Popa A, Horsboel T, Zadnik V, Rottenberg Y, et al. Long-
term work retention after treatment for cancer: a systematic review and
meta-analysis. J Cancer Surviv. 2020;14(2):135–50. https://doi.org/10.1007/s11
764-020-00862-2.

10. Mehnert A. Employment and work-related issues in cancer survivors. Crit
Rev Oncol Hematol. 2011;77(2):109–30. https://doi.org/10.1016/j.critrevonc.2
010.01.004.

11. de Boer AG, Taskila TK, Tamminga SJ, Feuerstein M, Frings-Dresen MH,
Verbeek JH. Interventions to enhance return-to-work for cancer patients.
Cochrane Database Syst Rev. 2015;9:CD007569.

12. Tamminga SJ, de Boer AG, Verbeek JH, Frings-Dresen MH. Return-to-
work interventions integrated into cancer care: a systematic review.
Occup Environ Med. 2010;67(9):639–48. https://doi.org/10.1136/oem.2
009.050070.

13. Islam T, Dahlui M, Majid HA, Nahar AM, Mohd Taib NA, Su TT, et al. Factors
associated with return to work of breast cancer survivors: a systematic
review. BMC Public Health. 2014;14(Suppl 3):S8.

14. Fitch MI, Nicoll I. Returning to work after cancer: Survivors', caregivers', and
employers' perspectives. Psychooncology. 2019;28(4):792–8. https://doi.org/1
0.1002/pon.5021.

15. Petersen KS, Momsen AH, Stapelfeldt CM, Nielsen CV. Reintegrating
employees undergoing Cancer treatment into the workplace: a qualitative
study of employer and co-worker perspectives. J Occup Rehabil. 2019;29(4):
764–72. https://doi.org/10.1007/s10926-019-09838-1.

16. Tiedtke CM, Dierckx de Casterlé B, MHW F-D, De Boer A, Greidanus MA,
Tamminga SJ, et al. Employers' experience of employees with cancer:
trajectories of complex communication. J Cancer Surviv. 2017;11(5):562–77.
https://doi.org/10.1007/s11764-017-0626-z.

17. Tiedtke C, Donceel P, de Rijk A. Dierckx de Casterlé B. return to work
following breast cancer treatment: the employers' side. J Occup Rehabil.
2014;24(3):399–409. https://doi.org/10.1007/s10926-013-9465-6.

18. Tiedtke C, De Rijk A, Van den Broeck A, Godderis L. Employers’ experience
on involvement in sickness absence/return to work support for employees
with Cancer in small enterprises. J Occup Rehabil. 2020;30(4):635–45. https://
doi.org/10.1007/s10926-020-09887-x.

19. Tamminga SJ, Wolvers MDJ, Greidanus MA, Zaman AGNM, Braspenning AM,
Frings-Dresen MHW, et al. Employees diagnosed with Cancer: current
perspectives and future directions from an Employer’s point of view. J
Occup Rehabil. 2018;29(2):472–4.

20. Feuerstein M. Introduction: engaging employers to prevent disability. J
Occup Rehabil. 2016;26(4):393. https://doi.org/10.1007/s10926-016-9681-y.

21. de Moor JS, Alfano CM, Kent EE, Norton WE, Coughlan D, Roberts MC, et al.
Recommendations for research and practice to improve work outcomes
among Cancer survivors. J Natl Cancer Inst. 2018;110(10):1041–7. https://doi.
org/10.1093/jnci/djy154.

22. Greidanus MA, de Boer A, Tiedtke CM, Frings-Dresen MHW, de Rijk AE,
Tamminga SJ. Supporting employers to enhance the return to work of
cancer survivors: development of a web-based intervention (MiLES
intervention). J Cancer Surviv. 2020;14(2):200–10. https://doi.org/10.1007/s11
764-019-00844-z.

23. Greidanus MA, de Boer AGEM, de Rijk AE, Tiedtke CM, Dierckx de Casterlé B,
MHW F-D, et al. Perceived employer-related barriers and facilitators for work
participation of cancer survivors: a systematic review of employers' and
survivors' perspectives. Psychooncology. 2018;27(3):725–33. https://doi.org/1
0.1002/pon.4514.

24. Greidanus MA, Tamminga SJ, de Rijk AE, Frings-Dresen MHW, de Boer
AGEM. What employer actions are considered Most important for the return
to work of employees with Cancer? A Delphi study among employees and
employers. J Occup Rehabil. 2019;29(2):406–22. https://doi.org/10.1007/s1
0926-018-9800-z.

25. Tiedtke C, Dierckx de Casterlé B, de Rijk a, Christiaens MR, Donceel P. Breast
cancer treatment and work disability: patient perspectives. Breast. 2011;
20(6):534–8. https://doi.org/10.1016/j.breast.2011.06.002.

26. Greidanus MA, de Rijk AE, Frings-Dresen MHW, Tiedtke CM, Brouwers S, de
Boer A, et al. The use and perceived usefulness of an online toolbox
targeted at employers (MiLES intervention) for enhancing successful return
to work of Cancer survivors. J Occup Rehabil. 2021;31(2):393–404. https://
doi.org/10.1007/s10926-020-09929-4.

27. Tikka C, Verbeek JH, Tamminga SJ, Leensen MCJ, De Boer AGEM.
Rehabilitation and return to work after cancer: literature review.
Luxembourg: European Agency for Safety and Health at Work; 2017.

28. European Agency for Safety and Health at Work. Rehabilitation and return to work
after cancer— instruments and practices. Luxembourg: European Union; 2018.

29. European Union. Data protection under GDPR 2020 [updated 26-05-2020.
Available from: https://europa.eu/youreurope/business/dealing-with-
customers/data-protection/data-protection-gdpr/index_en.htm.

30. Blatch-Jones AJ, Pek W, Kirkpatrick E, Ashton-Key M. Role of feasibility and
pilot studies in randomised controlled trials: a cross-sectional study. BMJ
Open. 2018;8(9):e022233. https://doi.org/10.1136/bmjopen-2018-022233.

31. Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, et al. A tutorial on pilot
studies: the what, why and how. BMC Med Res Methodol. 2010;10(1):1.
https://doi.org/10.1186/1471-2288-10-1.

32. Eldridge SM, Lancaster GA, Campbell MJ, Thabane L, Hopewell S, Coleman
CL, et al. Defining Feasibility and Pilot Studies in Preparation for
Randomised Controlled Trials: Development of a Conceptual Framework.
PLoS One. 2016;11(3):e0150205.

33. Arain M, Campbell MJ, Cooper CL, Lancaster GA. What is a pilot or feasibility
study? A review of current practice and editorial policy. BMC Med Res
Methodol. 2010;10(1):67. https://doi.org/10.1186/1471-2288-10-67.

34. Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L, et al.
CONSORT 2010 statement: extension to randomised pilot and feasibility
trials. BMJ. 2016;355:i5239.

35. Thabane L, Hopewell S, Lancaster GA, Bond CM, Coleman CL, Campbell MJ,
et al. Methods and processes for development of a CONSORT extension for
reporting pilot randomized controlled trials. Pilot Feasibility Studies. 2016;
2(1):25. https://doi.org/10.1186/s40814-016-0065-z.

36. Greidanus MA, de Boer AGEM, de Rijk AE, Frings-Dresen MHW, Tamminga SJ.
The MiLES intervention targeting employers to promote successful return to
work of employees with cancer: design of a pilot randomised controlled trial.
Trials. 2020;21(1):363. https://doi.org/10.1186/s13063-020-04288-0.

37. Bartholomew LK, Parcel GS, Kok G, Gottlieb NH. Planning health promotion
programs; an intervention mapping approach. 2nd ed. San Francisco:
Jossey-Bass; 2006.

38. de Rijk A, van Raak A, van der Made J. A new theoretical model for
cooperation in public health settings: the RDIC model. Qual Health Res.
2007;17(8):1103–16. https://doi.org/10.1177/1049732307308236.

39. CASTOR EDC [Internet]. Available from: https://www.castoredc.com.
40. Hallingberg B, Turley R, Segrott J, Wight D, Craig P, Moore L, et al.

Exploratory studies to decide whether and how to proceed with full-scale
evaluations of public health interventions: a systematic review of guidance.
Pilot Feasibility Studies. 2018;4:104.

41. Greidanus MA, de Boer AGEM, de Rijk AE, Brouwers S, de Reijke TM, Kersten
MJ, et al. The successful return-to-work questionnaire for Cancer survivors (I-
RTW_CS): development, validity and reproducibility. Patient. 2020;13(5):567–
82. https://doi.org/10.1007/s40271-020-00427-6.

42. de Jong M, Tamminga SJ, de Boer AG, Frings-Dresen MH. Quality of
working life of cancer survivors: development of a cancer-specific
questionnaire. J Cancer Surviv. 2016;10(2):394–405. https://doi.org/10.1007/
s11764-015-0485-4.

43. van Muijen P, Weevers NL, Snels IA, Duijts SF, Bruinvels DJ, Schellart AJ, et al.
Predictors of return to work and employment in cancer survivors: a
systematic review. Eur J Cancer Care (Engl). 2013;22(2):144–60. https://doi.
org/10.1111/ecc.12033.

44. Wells M, Williams B, Firnigl D, Lang H, Coyle J, Kroll T, et al. Supporting
'work-related goals' rather than 'return to work' after cancer? A systematic
review and meta-synthesis of 25 qualitative studies. Psychooncology. 2013;
22(6):1208–19. https://doi.org/10.1002/pon.3148.

45. Tamminga SJ, de Boer AG, Bos MM, Fons G, Kitzen JJ, Plaisier PW, et al. A
hospital-based work support intervention to enhance the return to work of
cancer patients: a process evaluation. J Occup Rehabil. 2012;22(4):565–78.
https://doi.org/10.1007/s10926-012-9372-2.

46. van Waart H, Stuiver MM, van Harten WH, Geleijn E, de Maaker-Berkhof M,
Schrama J, et al. Recruitment to and pilot results of the PACES randomized
trial of physical exercise during adjuvant chemotherapy for colon cancer. Int
J Color Dis. 2018;33(1):29–40. https://doi.org/10.1007/s00384-017-2921-6.

47. de Jong M, Tamminga SJ, Frings-Dresen MH, de Boer AG. Quality of
working life of cancer survivors: associations with health- and work-related
variables. Support Care Cancer. 2017;25(5):1475–84. https://doi.org/10.1007/
s00520-016-3549-8.

Greidanus et al. BMC Public Health         (2021) 21:1433 Page 14 of 15

https://doi.org/10.1007/s00520-018-4270-6
https://doi.org/10.1007/s11764-020-00862-2
https://doi.org/10.1007/s11764-020-00862-2
https://doi.org/10.1016/j.critrevonc.2010.01.004
https://doi.org/10.1016/j.critrevonc.2010.01.004
https://doi.org/10.1136/oem.2009.050070
https://doi.org/10.1136/oem.2009.050070
https://doi.org/10.1002/pon.5021
https://doi.org/10.1002/pon.5021
https://doi.org/10.1007/s10926-019-09838-1
https://doi.org/10.1007/s11764-017-0626-z
https://doi.org/10.1007/s10926-013-9465-6
https://doi.org/10.1007/s10926-020-09887-x
https://doi.org/10.1007/s10926-020-09887-x
https://doi.org/10.1007/s10926-016-9681-y
https://doi.org/10.1093/jnci/djy154
https://doi.org/10.1093/jnci/djy154
https://doi.org/10.1007/s11764-019-00844-z
https://doi.org/10.1007/s11764-019-00844-z
https://doi.org/10.1002/pon.4514
https://doi.org/10.1002/pon.4514
https://doi.org/10.1007/s10926-018-9800-z
https://doi.org/10.1007/s10926-018-9800-z
https://doi.org/10.1016/j.breast.2011.06.002
https://doi.org/10.1007/s10926-020-09929-4
https://doi.org/10.1007/s10926-020-09929-4
https://europa.eu/youreurope/business/dealing-with-customers/data-protection/data-protection-gdpr/index_en.htm
https://europa.eu/youreurope/business/dealing-with-customers/data-protection/data-protection-gdpr/index_en.htm
https://doi.org/10.1136/bmjopen-2018-022233
https://doi.org/10.1186/1471-2288-10-1
https://doi.org/10.1186/1471-2288-10-67
https://doi.org/10.1186/s40814-016-0065-z
https://doi.org/10.1186/s13063-020-04288-0
https://doi.org/10.1177/1049732307308236
https://www.castoredc.com
https://doi.org/10.1007/s40271-020-00427-6
https://doi.org/10.1007/s11764-015-0485-4
https://doi.org/10.1007/s11764-015-0485-4
https://doi.org/10.1111/ecc.12033
https://doi.org/10.1111/ecc.12033
https://doi.org/10.1002/pon.3148
https://doi.org/10.1007/s10926-012-9372-2
https://doi.org/10.1007/s00384-017-2921-6
https://doi.org/10.1007/s00520-016-3549-8
https://doi.org/10.1007/s00520-016-3549-8


48. Maiwald K, Meershoek A, de Rijk A, Nijhuis F. How policy on employee
involvement in work reintegration can yield its opposite: employee
experiences in a Canadian setting. Disabil Rehabil. 2013;35(7):527–37.
https://doi.org/10.3109/09638288.2012.704123.

49. de Boer A, Greidanus MA, Dewa CS, Duijts SFA, Tamminga SJ. Introduction to
special section on: current topics in cancer survivorship and work. J Cancer
Surviv. 2020;14(2):101–5. https://doi.org/10.1007/s11764-020-00868-w.

50. Zaman ACGNM. Tailored work-related support for patients with
gastrointestinal cancer; development and evaluation of an early
intervention in clinical practice; 2019.

51. Tamminga SJ, Verbeek JHAM, Bos MMEM, Fons G, Kitzen JJEM, Plaisier PW,
et al. Effectiveness of a hospital-based work support intervention for female
Cancer patients – a multi-Centre randomised controlled trial. PLoS One.
2013;8(5):e63271. https://doi.org/10.1371/journal.pone.0063271.

52. Landes SJ, McBain SA, Curran GM. An introduction to effectiveness-
implementation hybrid designs. Psychiatry Res. 2019;280:112513. https://doi.
org/10.1016/j.psychres.2019.112513.

53. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-
implementation hybrid designs: combining elements of clinical
effectiveness and implementation research to enhance public health
impact. Med Care. 2012;50(3):217–26. https://doi.org/10.1097/MLR.0b013e31
82408812.

54. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. Int J Nurs Stud. 2013;50(5):587–92. https://doi.
org/10.1016/j.ijnurstu.2012.09.010.

55. Kristman VL, Shaw WS, Boot CR, Delclos GL, Sullivan MJ, Ehrhart MG, et al.
Researching complex and multi-level workplace factors affecting disability
and prolonged sickness absence. J Occup Rehabil. 2016;26(4):399–416.
https://doi.org/10.1007/s10926-016-9660-3.

56. Maiwald K, de Rijk A, Guzman J, Schonstein E, Yassi A. Evaluation of a
workplace disability prevention intervention in Canada: examining differing
perceptions of stakeholders. J Occup Rehabil. 2011;21(2):179–89. https://doi.
org/10.1007/s10926-010-9267-z.

57. Abma T, Banks S, Cook T, Dias S, Madsen W, Springett J, et al. Participatory
research for health and social well-being: springer; 2019. https://doi.org/10.1
007/978-3-319-93191-3.

58. ZonMw. Relevantiecriteria [in English: Relevance criteria] 2020 [Available
from: https://www.zonmw.nl/nl/subsidies/relevantiecriteria/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Greidanus et al. BMC Public Health         (2021) 21:1433 Page 15 of 15

https://doi.org/10.3109/09638288.2012.704123
https://doi.org/10.1007/s11764-020-00868-w
https://doi.org/10.1371/journal.pone.0063271
https://doi.org/10.1016/j.psychres.2019.112513
https://doi.org/10.1016/j.psychres.2019.112513
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1016/j.ijnurstu.2012.09.010
https://doi.org/10.1016/j.ijnurstu.2012.09.010
https://doi.org/10.1007/s10926-016-9660-3
https://doi.org/10.1007/s10926-010-9267-z
https://doi.org/10.1007/s10926-010-9267-z
https://doi.org/10.1007/978-3-319-93191-3
https://doi.org/10.1007/978-3-319-93191-3
https://www.zonmw.nl/nl/subsidies/relevantiecriteria/

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Trial design
	Participants
	Interventions
	The MiLES intervention targeted at the participant’s employer
	Intervention group
	Control group

	Outcomes
	Participant characteristics
	Feasibility of a future definitive RCT
	Effect measures

	Randomisation
	Statistical methods
	Feasibility of a future definitive RCT
	Effect evaluation


	Results
	Recruitment
	Baseline data
	Outcomes and estimation
	Feasibility of a future definitive RCT
	Primary and secondary effect measures
	Sample size future definitive RCT


	Discussion
	Strengths and limitations
	Implications of the findings
	Methodological considerations for the study of future employer-based interventions
	Recommendations for further research

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

