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ABSTRACT

Purpose: As survival of patients with metastatic breast cancer (MBC) improves, their work situation is gaining importance. The
aim of the current study was to identify factors associated with work status and quality of working life (QWL) in patients with
MBC. Additionally, we investigated the effects of an exercise intervention on work status.

Methods: Within the multinational PREFERABLE-EFFECT exercise trial, 287 patients with MBC of working age (18-65 years)
reported on their working situation over 9 months as a secondary endpoint. Among a subgroup of participants, QWL was as-
sessed by the Quality of Working Life Questionnaire for Cancer Survivors (QWLQ-CS) (N=59).

Results: At baseline, 157 (54.7%) participants were employed, of whom one-third reported having recently reduced their amount
of work because of fatigue (41.7%), cognitive problems (33.3%), or inability to meet work demands (33.3%). Participants wished
for more flexible working hours (29.2%) and less productivity pressure (37.5%). Participants were less likely to work if they expe-
rienced higher levels of pain (p =0.014). Among working participants, an academic education and higher levels of psychological
distress were associated with a higher number of working hours (all p <0.05). Fatigue, an academic education, and performing
mentally strenuous tasks at work were negatively associated with QWL (all p <0.05). The exercise intervention did not affect the
number of hours worked during the study.

Conclusions: Symptom management might be important for patients’ ability to work. To help patients stay employed and im-
prove QWL, employers should consider offering more flexible work arrangements and adapting to their employees' changing
needs and abilities.

Trial Registration: The PREFERABLE-EFFECT trial wasregistered with ClinicalTrials.govon October 9, 2019 (NCT04120298).

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,
provided the original work is properly cited.

© 2025 The Author(s). Cancer Medicine published by John Wiley & Sons Ltd.

Cancer Medicine, 2025; 14:¢71074 1of 11
https://doi.org/10.1002/cam4.71074


https://doi.org/10.1002/cam4.71074
https://doi.org/10.1002/cam4.71074
https://orcid.org/0000-0002-6201-5131
https://orcid.org/0000-0002-2095-2426
https://orcid.org/0000-0002-6216-2609
https://orcid.org/0009-0003-0752-5301
https://orcid.org/0000-0001-8022-4925
https://orcid.org/0009-0008-5847-7086
https://orcid.org/0000-0003-4892-4061
https://orcid.org/0000-0002-9078-0180
https://orcid.org/0000-0002-5617-9076
https://orcid.org/0000-0002-1718-1392
https://orcid.org/0000-0002-5971-5436
https://orcid.org/0000-0002-8402-0564
https://orcid.org/0000-0003-0359-3641
https://orcid.org/0000-0001-6250-0041
https://orcid.org/0000-0002-7794-7767
https://orcid.org/0000-0001-8317-7829
https://orcid.org/0000-0003-0643-3790
mailto:k.steindorf@dkfz-heidelberg.de
https://orcid.org/0000-0001-5215-5651
mailto:k.steindorf@dkfz-heidelberg.de
http://clinicaltrials.gov
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fcam4.71074&domain=pdf&date_stamp=2025-07-27

1 | Introduction

While metastatic breast cancer (MBC) remains an incurable dis-
ease, survival rates have improved over the last decades [1-2].
As a result, the topic of working life is gaining importance for
patients with MBC. In general, many patients reduce their work-
ing hours or put their jobs on hold after being diagnosed with
cancer [3-5]. Those who continue working have reported being
limited in the kinds of work they can do and having to reduce
their working hours [6]. Past research has shown that the rea-
sons for this are manifold. For instance, patients have reported
symptoms such as sleep issues, cognitive problems, or fatigue
[3, 4, 7-9]. Younger age, being single, and a higher education
can increase the likelihood of employment [3, 4, 9-10] whereas
certain disease-related variables are associated with a lower
likelihood of employment, including chemotherapy [3, 9] or ad-
vanced tumor stage [9, 11] Furthermore, work-related variables
like type of job may play a role [3, 9, 12]. Residency, too, might
influence employment due to differences in government policies
and health insurance systems [13]. The majority of studies on
factors associated with work status have been performed in the
curative setting, whereas only a few studies have focused on pa-
tients with advanced stages of cancer.

For those patients who remain employed, it is important to un-
derstand which factors influence the quality of their working
life (QWL). QWL represents the experiences and perceptions
of a person in the work environment and has been found to be
reduced in cancer survivors compared to healthy individuals
[14]. Previous research has found better QWL in patients with
cancer to be associated with higher perceived cognitive func-
tion [15], lower levels of depression [15-16] and less fatigue
[16]. Having received chemotherapy has been associated with
lower QWL [17]. Work-related variables also play an important
role. For example, social support in the workplace by super-
visors or colleagues is associated with a higher QWL [16, 18].
Furthermore, while QWL improves with managerial positions
and higher income, physically demanding work seems to be det-
rimental [17]. However, research on QWL in patients with MBC
is still scarce. To the best of our knowledge, a cross-sectional
study by Chapman et al. [15] is the only study that has directly
investigated QWL in patients with MBC. In their study, better
cognitive functioning and fewer depressive symptoms were as-
sociated with better QWL. Likewise, symptom burden has been
identified as a major factor impacting work outcomes such as
productivity for patients with MBC [19]. Elaborating further on
these findings is important for providing a sound knowledge
base for the development of effective measures for improving
employment and QWL for patients with MBC. In the present re-
search, we therefore investigated the association of work status
and QWL with socio-demographic, psychological, disease- and
work-related variables in patients with MBC. Additionally, self-
reported reasons for stopping working and patients’ wishes for
their work situation were analyzed.

Moreover, interventions that aimed at improving employment or
work ability in patients with cancer have yielded mixed results
so far [20-22]. Past studies investigated physical, psychosocial,
and, to a small extent, work-focused interventions and indicated
only multidisciplinary interventions might be effective in pro-
moting return to work [20, 22]. However, a recent meta-analysis

suggests that physical activity can also increase return to work
after a cancer diagnosis [23]. One potential pathway may be the
improvement of cancer-related side effects like fatigue, which
is associated with lower employment [4, 7] and can be targeted
with exercise [24]. The PREFERABLE-EFFECT study recently
showed that supervised exercise could improve fatigue and
quality of life (primary outcomes) in patients with MBC across
several European countries and Australia, while it was also as-
sociated with reduced productivity losses, e.g., less short-term
sick leave [25]. Therefore, we also examined the effect of the
PREFERABLE-EFFECT exercise intervention on working vol-
ume (secondary outcome) in patients with MBC.

2 | Materials and Methods
2.1 | Design and Participants

The PREFERABLE-EFFECT study was arandomized controlled
exercise trial examining the effects of a 9-month exercise inter-
vention in patients with MBC across eight centres in Germany,
the Netherlands, Spain, Sweden, Poland, and Australia. The trial
was designed to examine health-related quality of life and phys-
ical fatigue as primary endpoints and work, including QWL, as
one of several secondary endpoints. The trial was funded by the
European Union and the Australian Government and has been
registered at ClinicalTrials.gov under the ID: NCT04120298. To
be eligible for the study, patients had to be at least 18 years of age,
be diagnosed with stage IV breast cancer, and have an ECOG
(Eastern Cooperative Oncology Group scale) performance status
<2. Additionally, they had to have a life expectancy > 6 months
and no unstable bone metastases. A complete list of inclusion
and exclusion criteria was published elsewhere [26]. In the pres-
ent analyses, we limited the sample to participants of working
age (18-65years).

2.2 | Intervention

A detailed description of the intervention has been published
elsewhere [26]. In brief, participants randomized to the inter-
vention group participated in a 9-month exercise program that
consisted of balance, resistance, and moderate-to-high intensity
aerobic exercises. For the first 6 months, the intervention in-
cluded two supervised exercise sessions per week. Each session
lasted for 60 min. For the last 3months, one supervised session
was replaced by an unsupervised exercise session. The control
group received care as usual and written information on the
current physical activity guidelines for patients with cancer. All
patients received an activity tracker (Fitbit) at baseline.

2.3 | Outcomes

At baseline, 3-, 6-, and 9-month, participants were asked about
their employment status (“Do you have a paying job?”), cur-
rent number of working hours per week and if they had re-
duced work in the previous 3 months. If they had reduced their
working hours, they were asked to provide reasons and what
they would have wished for with regard to their work arrange-
ment by choosing up to three options each from a predefined
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list. There was a free text option for reporting other factors
not listed. Additionally, participants rated the extent to which
they performed mentally strenuous tasks, physically strenu-
ous tasks, assigned tasks (i.e., carrying out a delegated task)
and management tasks (i.e., planning, organization, decision-
making and control) in their job on a scale ranging from I
(never) to 5 (always). The questionnaire is available in S1.
As an add-on in four study centres (Germany, Australia, the
Netherlands and Spain), participants were asked if they had
worked in the last 4weeks and, if so, to complete the Quality
of Working Life Questionnaire for Cancer Survivors and its
subscales, with scores ranging from 0 to 100 (higher scores
representing better QWL) [14].

2.4 | Potential Factors Associated With Work
and QWL

Patient-reported outcomes were assessed using validated ques-
tionnaires. Variables of interest included cancer-related fatigue
(EORTC QLQ-FA12, range 0-100, higher scores indicating
higher fatigue) [27], as it has been previously associated with
employment and QWL [4, 16, 28], pain (EORTC QLQ-C30 sub-
scale, range 0-100, higher scores indicating more pain) [29]
because of its importance in the metastatic setting, as well as
cognitive function (EORTC QLQ-C30 subscale, range 0-100,
higher scores indicating a better function) [29] and psycholog-
ical distress (PHQ-4, range 0-12, higher scores indicating more
distress) [30] which have been previously associated with QWL
in patients with MBC [15]. Cancer treatment and characteristics
were extracted from medical records, while sociodemographic
factors were self-reported.

2.5 | Statistical Analysis

Statistical analyses were conducted using R version 4.4.0. We re-
port two-sided p-values and considered a p-value < 0.05 as statis-
tically significant. All analyses were conducted on baseline data
only, except for the investigation of exercise effects.

Firstly, we investigated factors associated with working hours
per week. To account for the large number of zeros induced
by those not working, we used a hurdle model (glmmTMB-
package) [31] where the random variable ‘working hours’ was
modeled using two parts. First, the chances of working at all
(0 vs. >0h) were modeled by a binary logistic component. If
participants worked, the number of working hours was mod-
eled with a truncated negative binomial component. The
model included age, marital status (single/divorced/widowed
vs. married), country, education [standardized across coun-
tries: basic (no formal schooling or only primary school com-
pleted) vs. middle (secondary school completed) vs. higher
(high school completed) vs. academic education (college/
university/post graduate degree)], cancer therapies received
(yes/no: chemotherapy, endocrine therapy, targeted or im-
munotherapy, lymph node surgery), line of treatment (1st or
2nd line treatment vs. 3rd or later line), cognitive function,
pain, psychological distress and fatigue. As only three partic-
ipants had missing information on covariates, no imputation
methods were applied, thus resulting in N=284 participants

included in the analysis. Residual plots were inspected using
the DHARMa-package.

For the subsample of recently working participants (N =59),
we initially fitted a general linear model for the overall score
of QWL to identify associated factors. Since residual plots indi-
cated some deviations from normality, we employed a median
regression which uses conditional medians instead of means.
The amount of physical, mental, assigned and management
tasks at work was included in the model as well as cognitive
function, psychological distress and fatigue. The only indi-
vidual with a basic level of education was recoded as ‘middle
education’ since including this single datapoint resulted in an
invalid model fit.

To examine the effect of the exercise intervention on the vol-
ume of work over the 9-month study period, we interpolated
the working hours per month based on the values given at the
four measurement time points and summed them. N=13 par-
ticipants were excluded from the analysis because of missing
information on working hours, resulting in a final sample of
N=274. We calculated a hurdle model (using a logistic and trun-
cated negative binomial distribution) with group (intervention
vs. control group) as the independent variable, adjusting for
baseline working hours as well as the stratification factors used
for randomization, study center, and therapy line. To check for
goodness-of-fit, residual plots were inspected with the help of
the DHARMa package.

3 | Results
3.1 | Sample Characteristics

Of the 357 patients with MBC enrolled in the PREFERABLE-
EFFECT trial, the present analysis included those 287 patients
who were within working age (age 18-65years). The QLQW-CS
questionnaire was assessed as an add-on to the EFFECT trial
only in some study centres (i.e., Germany, the Netherlands,
Spain, and Australia). This questionnaire was applicable only to
patients who had a paid job and were actively working in the
past 4weeks, resulting in N=59 at baseline. An overview of the
participant flow can be found in Data S2.

Participants’ baseline characteristics for the whole study sample
and the subsample reporting on QWL can be found in Table 1.

3.2 | Employment Status

Information on employment status and work-related variables of
participants at baseline is displayed in Table 2.

The results of the hurdle model on working volume of partic-
ipants can be found in Table 3. The binary part of the hurdle
model on working hours per week indicated a significant as-
sociation of pain with working (p=0.014), with the odds of
working decreasing with an increase in pain. Additionally,
living in Spain (compared to Sweden) was associated with
lower odds of working (p=0.002). Being married compared
to being single/divorced/widowed decreased the chance of
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TABLE1 | Sociodemographic, treatment-related, and psychological characteristics of PREFERABLE-EFFECT study participants at baseline.

Working age participants?®

N=287 (100%) QWL subsample® N=59 (100%)

Gender

Female 285(99.3%) 59 (100%)

Male 2(0.7%) 0 (0.0%)
Age 51.4(8.2) 51.1 (8.3)
Country of study participation

Australia 26 (9.1%) 15 (25.4%)

Germany 79 (27.5%) 9 (15.3%)

The Netherlands 75 (26.1%) 33 (55.9%)

Poland 35(12.2%) 0(0.0%)

Spain 38 (13.2%) 2 (3.4%)

Sweden 34 (11.9%) 0 (0.0%)
Education

Academic 159 (55.4%) 33 (55.9%)

Higher 65 (22.7%) 10 (16.9%)

Middle 57 (19.9%) 15 (25.4%)

Basic 6 (2.1%) 1(1.7%)

Other 0 (0.0%) 0(0.0%)
Marital status

Married 205 (71.4%) 40 (67.8%)

Single/divorced/widowed 82 (28.6%) 19 (32.2%)
Completed treatments

Primary breast surgery 189 (65.9%) 43 (72.9%)

Lymph node surgery 128 (44.6%) 31(52.5%)

Chemotherapy 188 (65.5%) 40 (67.8%)

Radiotherapy 166 (57.8%) 36 (61.0%)

Endocrine therapy 158 (55.1%) 49 (66.1%)

Targeted/immune therapy 74 (25.8%) 12 (20.3%)
Lines of treatment

1st or 2nd 216 (75.3%) 53(89.8%)

3rd or later 71 (24.7%) 6 (10.2%)
Years since first breast cancer diagnosis 6.6 (5.4) 6.4 (5.3)
Depression®

Yes 46 (16.0%) 7 (11.9%)

No 241 (84.0%) 52 (88.1%)
Anxiety®

Yes 63 (22.0%) 12 (20.3%)

No 224 (78.1%) 47 (79.7%)

(Continues)
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TABLE1 | (Continued)

Working age participants?®

N=287 (100%)

QWL subsample® N=59 (100%)

Quality of life

Summary score? 73.5(14.2) 79.2 (12.8)

Functional subscales?
Physical 79.0 (15.9) 86.2(10.6)
Role 70.3 (25.8) 76.8 (23.6)
Emotional 63.0(23.9) 68.5(20.8)
Cognitive 71.5 (25.2) 75.7 (24.6)
Social 65.3(27.8) 71.8 (28.1)

Symptom scales®
Fatigue 45.8 (24.3) 36.5(22.3)
Nausea and vomiting 8.0 (14.2) 7.9 (15.9)
Pain 32.1(24.5) 20.9 (18.9)
Dyspnea 25.8(26.9) 15.8 (21.8)
Insomnia 38.2(29.6) 37.9 (27.3)
Appetite loss 14.6 (24.2) 10.2 (21.7)
Constipation 14.5 (25.9) 11.3(21.9)
Diarrhea 14.1 (26.3) 9.6 (18.6)
Financial difficulties 20.6 (28.8) 10.2 (25.8)

Fatigue (EORTC QLQ-FA12)°

Total 31.8 (19.7) 27.0 (19.1)

Cognitive 16.3 (20.9) 13.8 (17.3)

Physical 41.7 (24.1) 35.3(23.4)

Emotional 29.2(25.4) 23.35(21.6)

Note: Depression and anxiety scales were categorized as normal or pathological according to Kroenke et al. [30].

2Working age was defined as 18-65years.

PQWL was assessed at four study centres in Germany, Australia, the Netherlands, and Spain among the participants who reported having worked in the last 4 weeks.

“Higher scores indicate a higher symptom burden.
dHigher scores indicate a better functioning.

working (p=0.048), as did a higher line of treatment (com-
pared to 1st or 2nd line of treatment), although not statis-
tically significant (p=0.059). Considering the number of
working hours (truncated negative binomial model), having
an academic education (p =0.031) as well as a basic education
(p=0.040) compared to a middle level education was asso-
ciated with an increase in working hours. Having received
targeted/immune therapy was associated with fewer work-
ing hours compared to not having received these therapies
(p=0.013). Unexpectedly, psychological distress (as indicated
by a higher PHQ-4 total score) was positively associated with
working hours (p <0.001), but also better cognitive function
tended to be associated with a higher number of working
hours (p=0.051).

Participants’ self-reported work reductions and the provided
reasons as well as wishes for the work arrangement are reported
in Table 4. The most important reasons for having reduced work

were fatigue, memory issues, and an inability to complete the
required tasks at work, while participants expressed a need for
less pressure to be as productive as before the disease and more
flexible working hours.

3.3 | Quality of Working Life

With regard to QWL, the mean standardized score at baseline
on the summary scale and subscales is displayed in Figure 1.

Regression on the QWL summary score indicated that a higher
level of fatigue (8=-0.25, 95% CI [-0.40, —0.11], p=0.001),
more mentally strenuous work (8= —4.89, 95% CI [-7.04, —2.74],
p<0.001) and an academic education compared to a middle
level of education (=-9.23, 95% CI [-13.57, —4.89], p<0.001)
were associated with lower baseline QWL. On the other hand, a
higher amount of management tasks was related to better QWL
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TABLE 2 | Work characteristics of the study participants at baseline.

Working age QWL
participants subsample?
N=287(100%) N=59 (100%)

Employed?® 157 (54.7%) 59 (100%)
Actively working® 81 (51.6%) 43 (72.9%)
On sick leave 75 (45.3%) 16 (27.1%)
Unclear 1(0.6%) 0

Not employed 130 (46.7%) 0
Permanently 67 (51.4%) 0
disabled
Housewife/ 23 (17.7%) 0
Houseman
(Prematurely) 19 (14.6%) 0
retired
Student 3(2.3%) 0
Unemployed/ 4 (3.1%) 0
Seeking work
Unclear 14 (10.8%) 0

Working hours per 27.3 (11.7) 23.7(11.4)

week (if any)

Type of work®
Physical work 2.3(1.2) 2.4(1.2)
Mental work 4.2(0.9) 3.8(0.9)
Management tasks 3.6(1.1) 3.7(1.0)
Carrying out 3.8(1.0) 3.8(1.0)

assigned tasks

2Employment was defined as having a paying job.

bParticipants reporting >0 working hours were categorized as actively working.
“Participants rated how much they performed each type of task at their work on
ascale from I (never) to 5 (always).

dQWL was assessed at four study centres in Germany, Australia, the
Netherlands, and Spain among the participants who reported having worked in
the past 4weeks.

(8=2.89, 95% CI [0.65, 5.13], p=0.015). All other factors were
not associated significantly with baseline QWL scores.

3.4 | Exercise Intervention Effect

Figure 2 illustrates the numbers of participants actively working
over the course of the study. It indicates that disparities between
the two groups already existed at the start of the study. The num-
ber of working participants increased at 3months and continu-
ously decreased thereafter, regardless of the exercise intervention.

A hurdle model on the volume of work per month indicated
no statistically significant association between the exercise
intervention and working (yes vs. no) during the course of the
study (OR=0.71, 95% CI [0.36, 1.39], p=0.312); nor was it as-
sociated with a higher number of working hours per month

and participants who worked (IRR =1.06, 95% CI [0.88, 1.29],
p=0.526).

4 | Discussion

Knowledge about factors that impact the working life of pa-
tients with MBC is essential for improving their work capacity
and QWL. Our results indicate that fatigue was the main rea-
son to reduce working hours. Additionally, higher levels of pain
emerged as the main determinant for not working. Furthermore,
fatigue, doing more mental tasks, and an academic education
were associated with lower QWL. Conversely, a higher number
of working hours was linked to higher psychological distress.
We did not observe any beneficial effects of the exercise inter-
vention on the volume of work.

The employment rate of 55% of working age participants in the
study was well within the range reported in other studies in-
cluding patients with MBC, 21%-74% [6, 15]. The main factor
associated with work status was pain, which was also reported
as a reason for having reduced working hours. This confirms
initial findings from previous studies [6, 32] and highlights the
importance of reducing pain in patients with metastatic disease.
Besides pain, fatigue was associated with reduced QWL and was
the most commonly self-reported reason for reducing working
hours. These results align with previous findings on the det-
rimental effects of fatigue on work outcomes [3, 9]. Symptom
management for fatigue is thus also important for preserving a
patient's ability or willingness to work.

The impact of higher education and cognitive function on working
life was ambiguous: On the one hand, both were related to more
working hours, but a high proportion of cognitively challenging
tasks and an academic education were associated with lower QWL.
This might indicate that patients who had more years of education
(e.g., white collar workers) are more likely to continue working,
but at the same time they might be overstrained by their jobs. This
idea is further supported by the finding that participants wished
for less pressure to be as productive as before their disease, and
the fact that several patients had reduced working hours because
of an inability to comply with the demands being placed on them.
In line, Chapman et al. [15] found better cognitive function and
fewer depressive symptoms to be associated with higher QWL.
We also found an association between higher levels of psycholog-
ical distress with more working hours. Our data do not allow any
causal statements. However, more working hours per week may
have contributed to higher psychosocial distress for some patients.
Management tasks posed an exception to cognitively challenging
jobs in this study, with a higher proportion of management tasks
going hand in hand with higher QWL, as observed by a previous
study [17]. These jobs might come with a higher level of autonomy
and might, therefore, be more compatible with workers' needs (e.g.,
by offering more flexibility). Past studies found that patients with
cancer generally stay in the workforce longer if their employer is
accommodating [33-35]. Our results point in a similar direction,
indicating that less performance pressure or more flexible working
time could help patients to maintain their previous work volume.

In contrast to previous studies conducted about a decade ago [3, 36],
we did not find that chemotherapy was negatively associated
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TABLE 3 | Results of the hurdle model on working hours at baseline.

Binary logistic model: working
atall (>0hvs.0h)

Truncated negative binomial
model: number of working
hours (if working at all)

Incidence rate

Odds ratios (ORs) 95% CI P ratios (IRRs) 95% CI p

Cognitive function® 1.01 0.86-1.19 0.898 1.06 1.00-1.13 0.051
Pain? 0.83 0.71-0.96 0.014 1.01 0.96-1.07 0.677
Fatigue? 0.85 0.68-1.09 0.194 1.00 0.92-1.07 0.909
Psychological distress® 0.94 0.81-1.09 0.405 1.08 1.04-1.13 <0.001
Age 0.99 0.95-1.02 0.432 0.99 0.98-1.01 0.330
Marital status

Married 0.52 0.27-1.00 0.048 1.00 0.82-1.22 0.993

Single/Divorced/Widowed REF REF REF REF REF REF
Education

Basic 2.78 0.27-25.00 0.363 1.75 1.02-2.99 0.040

Middle REF REF REF REF REF REF

Higher 0.92 0.35-2.83 0.857 1.34 0.98-1.83 0.064

Academic 1.20 0.51-2.86 0.6733 1.37 1.03-1.82 0.031
Country

Sweden REF REF REF REF REF REF

Australia 1.35 0.41-4.55 0.625 0.75 0.54-1.03 0.076

Germany 0.71 0.23-2.17 0.557 0.77 0.55-1.09 0.139

The Netherlands 0.43 0.14-1.27 0.125 0.77 0.55-1.06 0.110

Poland 0.93 0.29-3.03 0.905 0.94 0.69-1.26 0.667

Spain 0.08 0.02-0.39 0.002 0.58 0.33-1.01 0.054
Chemotherapy 0.90 0.46-1.79 0.766 1.07 0.87-1.32 0.528
Endocrine therapy 1.67 0.88-3.23 0.120 1.05 0.86-1.29 0.611
Targeted/immune therapy 0.88 0.41-1.88 0.757 0.75 0.60-0.94 0.013
Lymph node surgery 1.03 0.52-2.04 0.937 0.83 0.68-1.01 0.059
Line of treatment

1st or 2nd REF REF REF REF REF REF

3rd or later 0.44 0.19-1.03 0.059 1.14 0.90-1.45 0.278

20Rs and IRRs for cognitive function, pain, and fatigue are reported per 10-point increase.
YThe degree of psychological distress is represented by the PHQ-4 total score. REF indicates the reference category used in the analysis.

with work. A reason might be that, today, chemotherapy is used
somewhat more cautiously, and several side effects are now better
managed than in the past. However, we found that targeted or im-
munotherapy was negatively associated with work, independent of
treatment line. We are not aware of any other study reporting on
this topic. The field of new targeted or immunotherapies is evolv-
ing rapidly, and some of their side effects (e.g., cardiotoxicity in the
case of trastuzumab [37]) and negative associations with quality
of life [38-39] have already been documented. Future studies are
needed to determine whether these findings can be replicated and

explore specific underlying causes for reducing work in patients
receiving these therapies.

In line with previous studies, single (or divorced/widowed) pa-
tients were more likely to be working compared to married pa-
tients [3, 9]. A potential reason may be a financial need, which
may also apply to patients with low education working more
hours per week. Sesto et al. [40] previously identified financial
reasons as an important factor for patients with MBC to keep
working. The fact that our Swedish participants were more
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TABLE4 | Workreductionsand patient-reported reasons and wishes
of working-age participants employed at baseline, sorted by frequency.

Employed
participants
N=157 (100%)

Having reduced working hours or work 48 (30.6%)
load in the past 3 months
Self-reported reasons why work was 48 (100%)
reduced (up to 3 answers were possible)
Severe exhaustion/Fatigue 20 (41.7%)
Problems with concentration/memory 16 (33.3%)
I could no longer complete all my tasks 16 (33.3%)
Other things in life are more important 14 (29.2%)
to me now
Pain 13 (27.0%)
Limited physical functioning 10 (20.8%)
I had the feeling that I could no longer 9 (18.8%)
cope with the pressure
I am no longer able to coordinate my 8 (16.7%)
private and work-related commitments?®
Other medical issues® 6 (12.5%)
My employer/colleagues did not show 3(6.3%)
any understanding for my situation
It is financially not necessary for me to 2 (4.2%)
work any longer
Other 2 (4.2%)
Self-reported wishes for job arrangement 48 (100%)
Less pressure to be as productive as 18 (37.5%)
before the disease
More flexible working hours 14 (29.2%)
More time to complete tasks 6 (12.5%)
More support from colleagues 4(8.3%)
More support with employment law 4(8.3%)
issues
Being able to talk openly about 4(8.3%)
problems with managers or colleagues
Being regarded as a fully valued 3(6.3%)
member at workplace
Change of tasks/job® 2(4.2%)
Less responsibility® 1(2.1%)
Other 4(8.3%)

2Two open answers were counted in this category.
bThis category was built from open answers.

likely to work than participants in Spain is surprising since a
previous Swedish study reported few working days in employed
patients with MBC [41]. One potential reason for country differ-
ences might be differences in national health and labor policies.

Future research will need to further examine these country dif-
ferences before any conclusions can be drawn.

Our trial did not indicate that the exercise intervention promoted
working or a higher volume of work in patients with MBC. At first
glance, this is surprising since the trial showed a significant effect
of the exercise intervention on pain and fatigue [42] that, in turn,
were associated with lower QWL and a reduction of work. On the
other hand, there are many other factors that might influence how
much people work, e.g., financial factors or local policies. These
factors are probably less amenable to being influenced by exercise.
Nevertheless, it is worth noting that participating in the exercise
intervention did not have a negative impact on participants’ work.
Since the exercise sessions took place twice weekly, during the
day, this could have interfered with participants’ working hours.
However, this was not observed. There was an increasing rate of
working participants in both groups during the first three months
of the trial. This may have been due, in part, to recruitment during
active therapy and therefore temporary sick leave. Yet, it may also
indicate that study participants wanted to take control of their
lives and try to return to normal life, in addition to increasing their
physical activity.

5 | Strengths and Limitations

In general, this analysis was limited by its exploratory nature,
as work-related questions were only secondary endpoints of the
PREFERABLE-EFFECT trial. Likewise, other potentially im-
portant factors like income or work ability were not assessed
within the study. Participants were thus recruited regardless of
whether they actually wanted to continue working or increase
their working hours. At the same time, the sample consists
only of patients who were willing to participate in an exercise
trial. This might limit generalizability since participants might
have been fitter, better educated, or had more financial secu-
rity than the average patient. Furthermore, most of our anal-
yses did not allow for causal inferences since they were based
on cross-sectional data. Additionally, the sample for the QWL
analysis was small. The heterogeneity of our sample (e.g., par-
ticipants came from six countries) might have reduced the sta-
tistical power to find significant associations. At the same time,
the multinational nature of the sample is a strength, as this
improves the generalizability of our results. We are aware of
only one previous study examining QWL in patients with MBC.
Therefore, our study provides new knowledge for improving the
work situation of patients with MBC to support them to continue
working as long and at the highest QWL as possible.

6 | Conclusions

Our study results suggest that job expectations and demands
may need to be adapted to the needs and abilities of patients di-
agnosed with MBC. Employers should consider supporting their
employees by offering more flexible working hours and making
tasks more achievable. Patients who continue working may need
support in managing cognitive issues. Additionally, healthcare
providers should be aware that symptom management, espe-
cially for pain and fatigue, may be important for maintaining
patients’ ability to work.
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FIGURE1 | Standardized mean scores of the QWL subscales (0=worst QWL to 100=best QWL) and summary score as well as corresponding

standard deviations at baseline.
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FIGURE 2 | Percentage of participants actively working at the different assessment time points, by treatment group. Percentages are calculated

based on the number of participants randomized to each group at baseline.
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