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Abstract.
BACKGROUND: The number of workers who have previously undergone a cancer treatment is increasing, and possible
late treatment effects (fatigue, physical and cognitive complaints) may affect work ability.
OBJECTIVE: The aim of the study was to investigate the impact of late treatment effects and of job resources (autonomy,
supportive leadership style, and colleagues’ social support) on the future work ability of employees living 2–10 years beyond
a breast cancer diagnosis.
METHODS: Data at T1 (baseline questionnaire) and at T2 (9 months later) were collected in 2018 and 2019 (N = 287)
among Dutch-speaking workers with a breast cancer diagnosis 2–10 years ago. Longitudinal regression analyses, controlling
for years since diagnosis, living with cancer (recurrence or metastasis), other chronic or severe diseases, and work ability at
baseline were executed.
RESULTS: Higher levels of fatigue and cognitive complaints at baseline predicted lower future work ability. The three job
resources did not predict higher future work ability, but did relate cross-sectionally with higher work ability at baseline.
Autonomy negatively moderated the association between physical complaints and future work ability.
CONCLUSIONS: Fatigue and cognitive complaints among employees 2–10 years past breast cancer diagnosis need aware-
ness and interventions to prevent lower future work ability. Among participants with average or high levels of physical
complaints, there was no difference in future work ability between medium and high autonomy. However, future work ability
was remarkably lower when autonomy was low.

Keywords: Autonomy, cognitive or physical complaints, fatigue, social support by colleagues, supportive leadership style
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1. Introduction

The percentage of workers living with or beyond
cancer within the working population in the Nether-
lands is estimated to be considerable [1]. The most
commonly diagnosed cancer is female breast cancer
[2] and, the incidence is still rising [3]. Furthermore,
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because of improved survival rates the 5- and 10-year
prevalence has almost doubled over the previous 20
years [4]. Moreover, the return-to-work rates have
increased [5] for several reasons, such as a greater
focus on returning to work. As a result, the per-
centage of working people who have had a breast
cancer diagnosis in the past will continue to rise.
Work is important for this population of workers as,
5 years following diagnosis, the quality of life of
the employed is greater than that of the unemployed,
although it is also possible that a decline in health
triggers changes in employment status [6].

Breast cancer is not a single disease. It has many
manifestations, with major differences in treatment
options and prognoses. Since cancer is a life-
threatening disease, possibly even in the short term,
both the diagnosis and the undergoing of treatment
can be regarded as a serious life event. This rep-
resents a difference from many chronic conditions,
such as diabetes, or problems with the musculoskele-
tal system. The period after a cancer diagnosis is often
unpredictable and uncertain. Nevertheless, given the
high survival rates of various types of breast cancer,
it is also important to realize that, for many, there is
a working life after diagnosis.

However, post-cancer-diagnosis workers may
experience problems, and their work ability requires
attention. Several cross-sectional studies among
workers more than 2 years beyond their cancer diag-
noses have reported that work ability was lower for
these workers compared to that of a reference group
or a norm group [7–11], although not all studies indi-
cated this result [12]. An important question remains,
therefore, which factors influence the work ability of
this population of workers.

As workers beyond a breast cancer diagnosis may
experience complaints because of the various late
effects of cancer treatments [13], it is conceivable
that their work ability may be affected by these com-
plaints. A qualitative study reported the late effects
of cancer treatment to be a known potential prob-
lem in the guidance by managers or by professionals
offered to employees who were working more than
2 years beyond their cancer diagnoses [14], but this
issue has not been quantitatively investigated to date
with a longitudinal design. As work ability is reported
to be negatively related to sickness-related absences,
future disability status, and withdrawal behaviors
[15], it is important to preserve and enhance work
ability among all working populations, and specifi-
cally among those experiencing late effects of cancer
treatments.

During the reintegration process, which, in the
Netherlands, normally takes place in the first 2 years
after a cancer diagnosis, any necessary concrete facil-
ities in the workplace (such as, different equipment
or working in a quiet environment) are expected to
have already received attention. However, less visible
resources, for instance, the level of autonomy offered
to an employee, may also be important and offer tar-
gets for interventions. An interview study reported
that managers and professionals differ in their opinion
on whether autonomy is more important for workers
who experience late effects after cancer treatments
than for the healthy population [14]. Across stud-
ies among general populations, however, resources
within the job and the work situation are positively
related to work ability [16], and this is also expected to
hold true for post-cancer-diagnosis workers. There-
fore, these resources are the focus of the present study
in order to identify possible targets for intervention.

In summary, this longitudinal study concerns
salaried female employees diagnosed with breast can-
cer 2–10 years ago and focuses on the impact of
cancer treatment’s late effects on future work ability.
Furthermore, in order to identify possible targets for
intervention resources that may be available within
the job and the work situation are studied. The aim
is to preserve or enhance the work ability of employ-
ees confronted with the late effects of breast cancer
treatments.

1.1. Late effects of cancer treatment and work
ability

The acute side effects of cancer treatments are
well known, but less known is that several effects
can last much longer or even develop after the first
2 years [13]. These late effects include 1) physical
complaints [17], 2) fatigue [18–20], and 3) cogni-
tive complaints [21]. These late effects may affect
occupational functioning, such as work ability. How-
ever, studies concerning the association of the effects
of cancer treatment with work ability beyond these
first 2 years after cancer diagnosis are scarce and
cross-sectional in nature [22].

First, regarding the physical condition of workers
who have returned to work beyond or with cancer,
several studies report associations with a lower work
ability in relation to somatic symptoms [8], functional
limitations [23], or poor self-rated health status [24].
Moreover, those with low work ability have reported a
reduced level of self-rated health [25]. Among work-
ers beyond breast cancer diagnosis, more breast and

CORRECTED P
ROOF



I.G. Boelhouwer et al. / Work ability among employees 2–10 years beyond breast cancer diagnosis 3

arm symptoms have been observed among respon-
dents with a suboptimal work ability than among
those with a good or excellent work ability [17]. The
results among populations working with or beyond
cancer can, to a certain extent, only be compared
with populations who have chronic conditions or
with healthy populations who have specific com-
plaints. A lower or decreased work ability has been
observed among various populations with physical
chronic conditions [26, 27]. However, few studies on
work ability concern specific complaints, and those
types of physical complaints may not match the pos-
sible late effects of cancer treatments. Nevertheless, a
study into, for instance, menopausal complaints and
work ability may be relevant, as these complaints
are also experienced by those who have been treated
with, as in cases of hormone-sensitive breast can-
cer, endocrine therapy. Concerning these symptoms,
a cross-sectional study among an otherwise healthy
population reported lower work ability for higher lev-
els of menopausal complaints [28]. Another example
is a study reporting a positive association with work
ability of self-perceived health among female Nor-
wegian workers [29].

Second, regarding fatigue, a negative cross-
sectional relationship of fatigue with work ability
has been reported among workers more than 2 years
past cancer diagnosis [11, 17, 25]. Additionally, sev-
eral studies have reported on the relationship between
fatigue and work ability among healthy populations
or specific populations with chronic diseases. Exam-
ples are two cross-sectional studies that demonstrate a
negative association between fatigue and work ability
among nursing workers [30] or among a population
with systemic sclerosis [31]. Moreover, a prospective
cohort study of hospital nurses reported that the level
of fatigue at baseline was a predictor of an unfavor-
able course of self-reported general work ability over
2 years [32].

Third, regarding cognitive complaints, a negative
cross-sectional relationship with work ability has
been reported among workers more than 2 years past
a cancer diagnosis [17, 33–35]. These studies indi-
cate that cognitive complaints can be associated with
lower work ability among working cancer survivors.
However, longitudinal studies among this population
on this issue are lacking [22]. Studies regarding self-
reported cognitive complaints and the longitudinal
relationship with work ability among other popula-
tions with specific conditions are unknown to the
authors. However, the need to investigate the effect of
cognitive complaints on work ability within the work-

ing population beyond cancer diagnosis have been
indicated before [36], and the cross-sectional asso-
ciations of cognitive complaints with work ability
among post-cancer-diagnosis populations provide an
extra impetus to include this late effect in the present
longitudinal study.

Overall, a higher level of fatigue or physical or cog-
nitive complaints is expected to have a lowering effect
on work ability beyond the first 2 years after a breast
cancer diagnosis. Therefore, our first hypothesis (H1)
is as follows:

H1: A higher level of physical complaints (H1a),
fatigue (H1b), or cognitive complaints (H1c)
at baseline (T1) is associated with lower
future work ability (at T2).

1.2. Job resources and work ability with or
beyond cancer

The late effects experienced by those working
with or beyond cancer treatments can be viewed
as additional demands on those attempting to ful-
fill job requirements. It is therefore important to
consider factors within the work environment that
possibly preserve or even enhance work ability.
These so-called job resources are part of the well-
established job demands-resources (JD-R) model
[37]. This model comprises the idea that job resources
have a positive influence on health and motivational
processes. Job resources may refer to aspects of
the job that may be functional in achieving work
goals, reducing job demands or stimulating personal
growth, learning, and development. Job resources
may be psychological, social, or organizational in
nature [38].

The present study focuses on job resources in
which adjustments can be made relatively quickly
within the organization at the executive level. This
means that the resources located at the organiza-
tional level (e.g., organizational culture or career
opportunities) are not included, but job resources
at the interpersonal level (e.g., supervisor and co-
worker support or team climate), the organization of
work (e.g., role clarity or participation in decision
making), and at the level of the task (e.g., auton-
omy) were potential candidates for inclusion in the
present study. However, a recent literature review has
reported that the current knowledge regarding the
associations of job resources with work ability among
workers 2–10 years after cancer diagnosis and possi-
bly experiencing the late effects of treatment, is only

CORRECTED P
ROOF



4 I.G. Boelhouwer et al. / Work ability among employees 2–10 years beyond breast cancer diagnosis

based on cross-sectional data. Furthermore, no infor-
mation concerning the potential moderation by job
resources of the possible associations between the
late cancer treatment effects and work ability is avail-
able [22]. Therefore, the review could only report
on the results regarding cross-sectional relationships
between higher work ability and a limited set of job
resources. These results concerned higher autonomy
[39, 40], more social support by the supervisor [10,
11, 39, 41], and more social support by colleagues
[10, 11, 39, 41–43]. As a result, the choice in the
present study is to focus on autonomy, a supportive
leadership style, and social support by colleagues, to
investigate the influence of these job resources on
work ability. Furthermore, the possible moderation
by these job resources of the presumed relationship
between physical complaints, fatigue, and cognitive
complaints on the one side and lower work ability on
the other will be examined.

First, autonomy can be described as the possibil-
ity to influence one’s work by, for instance, making
autonomous decisions. Autonomy is addressed in
several cross-sectional studies among workers living
beyond or with cancer using related concepts, such
as decision latitude [39, 40], or job control [44], both
reported to be positively related with higher work
ability. A lack of autonomy is associated with poor
work ability among both general populations [45] and
employees with chronic diseases [46]. In addition, job
control has been stated to be important in enabling
workers with decreased work ability to remain pro-
ductive at work [47].

Second, as far as the authors are aware, the lead-
ership style of the supervisor or manager has not
been studied in relation to the work ability of those
working more than 2 years after being diagnosed.
However, related concepts, such as social support by
supervisors and their avoidance behavior, were stud-
ied within this population of workers, indicating that
male workers with a cancer diagnosis experienced
lower work ability when supervisors’ avoidance
behavior was higher [10]. In healthy populations, a
supportive leadership style is reported to be associ-
ated with higher work ability. For instance, a support-
ive leadership style among others predicted higher
work ability 1 year later among IT workers [48], and
supervisor support has been reported to be partic-
ularly important to work ability in a cross-national
examination of health care workers [49]. Moreover,
among employees with chronic diseases, a supportive
leadership style has been reported to be cross-
sectionally associated with higher work ability [46].

Third, social support by colleagues has been inves-
tigated in several studies among workers more than 2
years past their cancer diagnoses. Both case-control
[10, 11, 42] and cross-sectional studies [39, 41, 43]
have indicated positive associations with work ability.
Longitudinal studies are unavailable. Furthermore,
female workers with a cancer diagnosis in their past
experienced lower work ability if perceived avoid-
ance behavior by colleagues was higher [10]. Social
support by colleagues has also demonstrated positive
associations with work ability among several healthy
occupational populations of employees, such as hos-
pital nurses [50].

To summarize, although longitudinal research data
among workers more than 2 years past cancer diagno-
sis are scarce, a higher level of autonomy, a supportive
leadership style, or social support by colleagues are
expected to be associated with higher future work
ability among employees 2–10 years past a breast
cancer diagnosis. Hence, our second hypothesis (H2)
is as follows:

H2: A higher level of autonomy (H2a), a supportive
leadership style (H2b), or social support by
colleagues (H2c) at baseline (T1) is associ-
ated with higher future work ability (at T2).

1.3. Moderation by job resources of the
association between late effects and work
ability

Advice regarding the management of the late
effects of cancer treatments is available among pro-
fessionals involved in rehabilitation. Examples of
such advice include using cognitive compensatory
interventions [51] or opportunities to withdraw [14]
in the case of cognitive complaints. However, the
effect of job resources in a situation of higher levels
of late effects of cancer treatment possibly affect-
ing work ability is unknown. No quantitative studies
are known to the authors concerning the possible
moderating effects of job resources on the on the
relationships of complaints (neither physically, nor
mentally or cognitive) with work ability among work-
ers past cancer diagnosis. Nevertheless, job resources
are relevant factors in the guidance of workers con-
fronted with the late effects of cancer treatments
[14]. Certain job resources possibly reduce the nega-
tive impact of the late effects of cancer treatment on
work ability. All in all, we expect positive moderating
effects by the three aforementioned job resources of
the presumed negative relationships of the late effects
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with work ability. In other words, we expect the job
resources to have a more favorable effect on work
ability with higher levels of the late effects so that
the negative influence of the late effects is reduced.
Hence, our third hypothesis is as follows:

H3: The relationship between physical complaints,
fatigue, or cognitive complaints (late effects)
at baseline (T1) and future work ability (at
T2) are moderated by autonomy, a support-
ive leadership style or social support by
colleagues at T1, such that when the job
resource is high, the negative influence of
the late effects on work ability is less than
when the job resource is low.

Four covariates are included in the analyses. Years
since diagnosis, living with cancer (recurrence or
metastasis), and other chronic or severe diseases are
taken into account as covariates, as these factors may
influence the relationships because of differences in
physical and mental burden. However, comparable
studies are not known. The level of work ability level
at baseline (T1) is controlled for, as it is expected
that the individual level of work ability will be within
a range that depends on other factors, such as age.
In a recent literature review, age has been reported to
demonstrate a significant (negative) relationship with
work ability in the vast majority of underlying studies
[52]. Because of the use of baseline work ability as a
control variable, the age factor is not considered as a
separate covariate.

All in all, the present study contributes to research
in the field of work and cancer, being the first longi-
tudinal study into the late effects of cancer treatment
and job resources on work ability among employees
who have returned to work after experiencing a breast
cancer diagnosis 2 to 10 years ago. Longitudinal
designs are necessary to investigate possible targets
for interventions to help retain occupational life [53]
and to therefore preserve or enhance work ability
within this population. The present study addresses
this need.

2. Methods

The recruitment of the participants, the procedure
used, the measuring instruments and the method to
analyse the data of the participants are described
below.

2.1. Procedure

A survey study was carried out between June
2018 and December 2019 and included two ques-
tionnaires. The study was reviewed and approved
by the Research Ethics Committee (cETO) of the
Open Universiteit in the Netherlands who assessed
the ethical acceptability of the study and agreed
with the study design and method (reference cETO:
U2018/03891/MQF).

The invitation for the first questionnaire (base-
line, at T1) was addressed to workers 2 to 10 years
after cancer diagnosis. Various methods and channels
were used to inform (potential) participants about
the study such as social media, a short video clip
and a website (including the information letter with
details regarding storage of the data and confiden-
tiality). It was communicated that the questionnaire
was expected to take 20 minutes to complete. No
reward was promised. On the first page, before the
questionnaire started, it was stated that by clicking
on “Next” the respondent indicated to have read the
information, to know that participation was volun-
tarily, that informed consent was given to collect
the data during this study for scientific research and
that the respondent was older than 18 years. Those
who had completed this first questionnaire were
approached 9 months later with the request to also
complete a second questionnaire. This request was
sent out by e-mail, with a reminder one month later, if
necessary.

Data from workers with a past breast cancer diag-
nosis and with exclusively salaried employment at T1
(baseline) and at T2 (nine months after T1) were used
in the present study (N = 287).

2.2. Measures

The questionnaires included questions concerning
demographics and information about health, treat-
ment, and work. For the present study the data to be
used were 1) physical complaints, fatigue, cognitive
complaints at T1, 2) work ability at T1, and at T2,
3) autonomy, supportive leadership style, and social
support by colleagues at T1, 4) years since diagnosis
at T1, and living with cancer (recurrence or metasta-
sis), and other chronic or severe diseases at T1 and at
T2.

Physical complaints were measured by a question
about complaints caused by ten possible conditions
(no, some or many complaints, respectively 0, 1 or
2 points). These conditions were neuropathy, hor-

CORRECTED P
ROOF



6 I.G. Boelhouwer et al. / Work ability among employees 2–10 years beyond breast cancer diagnosis

monal complaints, hot flushes, osteoporosis, heart
complaints (due to cancer treatment), scar adhesions,
joint pain, lymphedema, lung problems, and bowel
and / or bladder problems. For the level of physical
complaints, the total score (0 to 20) is used. The scale
was constructed by the researchers because there was
no adequate scale available to measure possible late
physical effects of cancer treatments. Information
from the IPSO (Stichting Psychosocial Oncology in
the Netherlands) and the NFK (Dutch Federation of
Cancer Patient Organizations) was used to justify the
choices.

Fatigue was measured by the subjective fatigue
subscale (eight items, seven-point Likert scale, 1 to
7) of the Checklist Individual Strength (CIS) [54,
55]. Examples of items are: “I feel tired”, “Physi-
cally I feel exhausted” and “I get tired quickly/soon”.
The possible total score for fatigue was 8 to 56. The
Cronbach’s � was 0.91.

Cognitive complaints were measured by the Cog-
nitive Failure Questionnaire (CFQ) for subjective
cognitive functioning (25 items, five-point Likert
scale, 0 to 4) about the frequency of everyday cogni-
tive errors [56]. The items are about small, everyday
mistakes that everyone makes from time to time.
The respondent could indicate whether this occurs
or ‘never’, ‘rarely’, ‘occasionally’, ‘often’ or ‘very
often’. Items are, for example: 1) reading something
and shortly afterwards not remembering what you
have read so that you have to read it again, 2) forget-
ting which street to take if you choose a route that
you know well, but that you rarely used, 3) forgot
appointments, 4) forgot people’s names, or 5) forgot
what you came to buy in a store. The possible total
score was 0 to 100. The Cronbach’s � was 0.93. In
this study, the score on this scale will be referred to
as cognitive complaints.

Work ability was measured by an item derived from
the first item from the Work Ability Index (WAI) [57,
58]. The vast majority of the cross-sectional studies
focusing on work ability among workers experienc-
ing late effects of cancer treatments measure work
ability using the first item of the WAI. The reason for
this is that the complete WAI is an extensive question-
naire, while the first item is reported to have a strong
correlation with the complete WAI [59]. The item
used in the present study is as follows: “Work ability
is the extent to which you are physically and mentally
able to perform your current and future work. On a
scale of 0 to 10, how many points would you rate your
work ability right now? (“0” means you are currently
completely unable to work)”.

Autonomy, supportive leadership style, and social
support by colleagues were measured using one of
the scales by Van Poppel and Kamphuis [60]. The
Cronbach’s �’s at T1 for autonomy (four items, five-
point Likert scale) was 0.86, for supportive leadership
style (four items, five-point Likert scale) 0.93, and
for social support by colleagues (five items, five-
point Likert scale) 0.71. Examples of items regarding
autonomy are “I can decide for myself how I approach
my work” and “I can regulate my work pace myself”.
Examples of items regarding a supportive leadership
style are: “For questions and advice I can always
contact my direct supervisor” and “In my work I
receive sufficient support, advice and feedback from
my direct supervisor”. Examples of items regarding
social support by colleagues are: “I can ask my col-
leagues for advice if I can’t figure it out myself” and
“I experience the mutual contact between me and my
colleagues as pleasant”.

The year of diagnosis was collected using the first
questionnaire, on the basis of which the number of
years after cancer diagnosis was determined. In both
questionnaires, the respondents indicated whether
they were living with cancer (recurrence or metas-
tasis) and whether they had other chronic or severe
diseases.

2.3. Participants

The numbers of employees with a breast cancer
diagnosis were 461 at T1 and 287 at T2. Dropouts
between T1 and T2 therefore concerned 174 of the
participants at T1.

2.4. Analysis

The data were analysed using SPSS software, ver-
sion 25 (IBM Corporation, Armonk NY, USA) for
Windows®/Apple Mac®.

Descriptives were analysed for the study sample
at T2 (N = 287) and for the dropouts between T1
and T2 (N = 174). Descriptives were demographics
(age, gender, and educational level) and years since
diagnosis (at T1), living with cancer (recurrence or
metastasis) and other chronic diseases (at T1 and
at T2), physical complaints, fatigue, cognitive com-
plaints (at T1), work ability (at T1 and at T2), type
of tasks at T2, average weekly work hours and work-
days at T2, autonomy, supportive leadership style,
and social support by colleagues (at T1).
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All hypotheses were analyzed by multivariate
regression analyses, controlling for years past can-
cer diagnosis, living with cancer (recurrence or
metastasis), other chronic or severe diseases at
T2, and baseline work ability (at T1). Missings
were not imputed, which could result in lower
numbers of respondents to be used in analyses.
Physical complaints, fatigue, cognitive complaints,
autonomy, supportive leadership style and social sup-
port by colleagues were centered at their means,
as unstandardized coefficient estimates will be
biased particularly in moderation analyses [61]. The
hypotheses were tested in seven steps; each of the
four covariates in one of the first four steps, then the
late effects together in the fifth step, the three job
resources in the sixth step, and the interaction terms to
test for moderation in the seventh step. Positive mod-
eration by the job resources of the presumed negative
relationships between the late effects and future work
ability was expected. This means that the outcome
of the multivariate regression concerns a significant,
positive � for the interaction terms moderating these
associations. In other words, we expected that the
negative slope of the relationship between a late effect
and future work ability across higher levels of each
of the job resources will be decreased, and therefore
a positive moderation effect [62] resulting in better
work ability outcomes.

3. Results

First, the descriptive data are presented below, fol-
lowed by the results of testing the hypotheses.

3.1. Descriptives

At T1 the mean age of the study sample (N = 287)
was 49.7 years (SD 7.72) and the mean number of
years since diagnosis was 4.5 years (SD 2.39). At T2
6% (N = 17) was living with cancer (recurrence or
metastasis) and 44% (N = 125) had other chronic or
severe diseases. The type of tasks performed in the
current job of the study sample (N = 287) at T2 was
64% (N = 183) mainly mentally (psychologically)
demanding, 8% (N = 22) mainly physically demand-
ing and 29% (N = 82) both mentally (psychologically)
and physically demanding (rounded, therefore not
adding up to 100%). The participants worked an aver-
age of 27.9 hours per week spread over an average of
4.4 days.

Dropouts between T1 and T2 (N = 174) were
significant younger (at 0.05 level) and reported a
significant higher level of cognitive complaints (at
0.01 level). The detailed results of the analysis can
be found in Table 1.

Among the covariates the only significant bivari-
ate correlation was observed for a higher educational
level with less other chronic or severe diseases. Work
ability at T1 was correlated with work ability at T2
(r = 0.558, p ≤ 0.01). A paired sample test resulted in
no significant difference between work ability at T1
and work ability at T2. The three late effects showed
low mutual correlations, and the same was observed
for the job resources. The late effects were signifi-
cantly correlated negatively (at the 0.01 level) with
both work ability at T1, and with work ability at T2.
The three job resources were significantly correlated
positively (also at the 0.01 level) with both work abil-
ity at T1, and with work ability at T2. The detailed
results of the analysis can be found in Table 2.

3.2. Hypothesis testing

The stepwise multivariate regression analyses
excluded cases with missing data and resulted in
N = 236. The final model explained 44% of the
observed variance.

Each of the four covariates was tested in one of
the first four steps. Two covariates showed a sig-
nificant association with work ability at T2, namely
baseline work ability at T1 (� = 0.328, p ≤ 0.001) and
other chronic or severe diseases at T2 (� = –0.141,
p ≤ 0.05). Years since diagnosis and living with can-
cer (recurrence or metastasis) were not associated
with work ability at T2. The detailed results of the
analysis can be found in Table 3.

Thereafter hypothesis H1 was tested with physical
complaints, fatigue, and cognitive complaints at T1,
together in the fifth step of the multivariate regression
analyses, as predictors. The degree of the number
of physical complaints did not predict lower work
ability at T2 in this analysis, however, a higher level
of fatigue and a higher level of cognitive complaints
did (respectively � = –0.131, p ≤ 0.05 and � = –0.202,
p ≤ 0.001). Therefore, hypotheses H1b and H1c
were confirmed, but hypothesis H1a was not. See
Table 3.

Hypothesis H2 was tested in the sixth step of
the above-described multivariate regression analyses,
with the three job resources (autonomy, supportive
leadership style, social support by colleagues) at T1
as predictors, and work ability at T2 as dependent
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Table 1
Characteristics of participants at T2 (N = 287) and dropouts between T1 and T2 (N = 174)

Variables at T1 Participants Dropouts
at T2 between T1 and T2

N = 287 N = 174

Age M (SD)� 49.7 (7.72) 48.1 (7.30)
Female gender (N, %) 287 (100%) 174 (100%)
Educational level:
Elementary and secondary education 77 (27%) 42(24%)
Vocational secondary education 52 (18%) 46 (27%)
Higher education 153 (53%) 84 (48%)
Other or missing 5 (2%) 2 (1%)
Years since diagnosis (M, SD) 4.5 (2.39) 4.6 (2.40)
Living with cancer (recurrence or metastasis) (N, %) 15 (5%) 6 (3%)
Other chronic or severe diseases (N, %) 121 (43%) 67 (39%)
Physical complaints, M (SD) 5.2 (3.82) 5.5 (4.29)
(0 – 20)
Fatigue, M (SD) 34.1 (12.01) 35.9 (12.14)
(8 – 56)
Cognitive complaints, M (SD) � 39.7 (15.71) 43.9 (16.10)
(0 – 100)
Autonomy, M (SD) 15.2 (3.47) 14.9 (3.78)
(4 – 20)
Supportive leadership style, M (SD) 13.9 (4.23) 14.4 (4.39)
(4 – 20)
Social support by colleagues, M (SD) 20.6 (2.75) 20.6 (3.26)
(5 – 25)
Work ability, M (SD) 7.4 (1.66) 7.4 (1.74)
(0 – 10)
Variables at T2 Participants

at T2
N = 287

Living with cancer (recurrence or metastasis) (N, %) 17 (6%)
Other chronic or severe diseases (N, %) 125 (44%)
Type of tasks:
Mentally (psychologically) demanding 183 (64%)
Physically demanding 22 (8%)
Both mentally and physically demanding 82 (29%) #

Average work hours per week, M (SD) 27.9 (9.04)
Average work days per week, M (SD) 4.4 (3.70)
Work ability, M (SD) 7.3 (1.77)
(0 – 10)

Notes: M = mean, SD = standard deviation, N = number of participants. � = significant difference
between participants at T2 and the dropouts (between T1 and T2) at. 01 level. � = significant difference
between participants at T2 and the dropouts (between T1 and T2) at. 05 level. # = numbers do not add
up to 100%, due to rounding.

variable. The hypotheses H2a, H2b, and H2c were
not confirmed. The three job resources did not predict
the level of future work ability at T2. See Table 3.
An additional analysis demonstrated that all three job
resources at T1 did significantly predict work ability
at T1 (baseline).

Hypotheses H3 concerned the expected modera-
tion of the job resources (autonomy, a supportive
leadership style or social support by colleagues) at
T1 of the presumed negative relationships between
physical complaints, fatigue, or cognitive complaints
(late effects) at T1 and work ability at T2 resulting in

better work ability outcomes. This was tested in the
seventh step of the multivariate regression analyses.
The negative relationships of fatigue and cognitive
complaints with work ability were not moderated
by job resources, so our expectations were not met.
However, there was one case of moderation, as auton-
omy negatively moderated the association of physical
complaints with work ability at T2 (� = –0.151,
p ≤ 0.05), which means a deterioration of work abil-
ity outcomes for people with physical complaints.
See Table 3. A visual representation shows the dif-
ferent slopes of three lines representing three levels of
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Table 2
Correlations of demographics (age, educational level), control variables (years since cancer diagnosis, living with cancer (recurrence or metastasis), other chronic or severe diseases, work ability
at T1), dependent variable (work ability at T2), independent variables (physical complaints, fatigue, and cognitive complaints at T1), and autonomy, supportive leadership style or social support

by colleagues at T1

Variables (questionnaire T1 or
T2)

N 1 2 3 4 5 6 7 8 9 10 11 12 13

1. Age (T1) 287 1
2. Educational level (T1) 287 –0.113 1
3. Years since cancer diagnosis

(T1)
287 0.212∗∗ 0.066 1

4. Living with cancer
(recurrence or metastasis)
(T2)

287 –0.050 0.001 0.088 1

5. Other chronic or severe
diseases (T2)

284 0.133∗ –0.126∗ –0.029 –0.036 1

6. Work ability (T1) 287 0.021 0.073 –0.009 0.112 –0.210∗∗ 1
7. Work ability (T2) 287 –0.105 0.108 0.004 0.104 –0.303∗∗ 0.558∗∗ 1
8. Physical complaints (T1) 287 0.101 –0.065 –0.003 –0.001 0.239∗∗ –0.277∗∗ –0.280∗∗ 1
9. Fatigue (T1) 287 –0.050 –0.196∗∗ –0.007 0.006 0.215∗∗ –0.530∗∗ –0.445∗∗ 0.350∗∗ 1
10. Cognitive complaints (T1) 278 –0.139∗ –0.093 0.020 –0.064 0.143∗ –0.332∗∗ –0.343∗∗ 0.369∗∗ 0.428∗∗ 1
11. Autonomy (T1) 280 0.029 0.135 –0.029 0.020 –0.042 0.306∗∗ 0.245∗∗ –0.082 –0.210∗∗ –0.143∗ 1
12. Supportive leadership style

(T1)
270 –0.001 0.011 –0.053 0.043 –0.077 0.359∗∗ 0.262∗∗ –0.104 –0.215∗∗ –0.188∗∗ 0.291∗∗ 1

13. Social support by colleagues
(T1)

265 –0.038 0.005 –0.141∗ 0.144∗ –0.024 0.337∗∗ 0.239∗∗ –0.066 –0.224∗∗ –0.147∗ 0.232∗∗ 0.367∗∗ 1

Notes: ∗Correlation is significant at the 0.05 level (two-tailed). ∗∗Correlation is significant at the 0.01 level (two-tailed).
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Table 3
Multivariate regression analyses for moderation by autonomy, supportive leadership style or social support by colleagues (at T1) of the association of physical complaints, fatigue, or cognitive
complaints (at T1) with future work ability (at T2), controlled by years since diagnosis (at T1), living with cancer (recurrence or metastasis) (at T2), other chronic or severe diseases (at T2) and

work ability (at T1)

Step/Variable F R² � R² � � � � � �

Step 1 0.103 0.000 0.000
Years since diagnosis at T1 –0.021 –0.029 –0.013 –0.014 –0.004 0.010

Step 2 1.908 0.016 0.016
Living with cancer (recurrence or metastasis) at T2 0.125 0.016 0.032 0.026 0.011

Step 3 7.795 0.092 0.075
Other chronic or severe diseases at T2 –0.171∗∗ –0.151∗∗ –0.158∗∗ –0.141∗

Step 4 30.440 0.345 0.254
Work ability at T1 0.525∗∗∗ 0.383∗∗∗ 0.349∗∗∗ 0.328∗∗∗

Step 5 / late effects at T1 22.386 0.407 0.062
Physical complaints –0.050 –0.049 –0.041
Fatigue –0.127 –0.121 –0.131∗
Cognitive complaints –0.183∗∗ –0.181∗∗ –0.202∗∗∗

Step 6 / job resources at T1 15.801 0.413 0.005
Autonomy 0.035 0.049
Supportive leadership style 0.012 0.049
Social support by colleagues 0.061 0.063

Step 7 / interaction terms 8.818 0.437 0.024
Physical complaints x Autonomy –0.151∗
Physical complaints x Supportive leadership style 0.005
Physical complaints x Social support by colleagues 0.073
Fatigue x Autonomy 0.076
Fatigue x Supportive leadership style 0.012
Fatigue x Social support by colleagues –0.073
Cognitive complaints x Autonomy –0.031
Cognitive complaints x Supportive leadership style –0.020
Cognitive complaints x Social support by colleagues –0.014

Notes: Physical complaints, fatigue, cognitive complaints, autonomy, supportive leadership style and social support by colleagues were centered at their means. ∗Significant at the ≤ 0.05 level.
∗∗Significant at the ≤ 0.01 level. ∗∗∗ Significant at the ≤ 0.001 level.
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Fig. 1. Moderation by autonomy (at T1) of the association of phys-
ical complaints (at T1) with future work ability (at T2) among
workers 2-10 years beyond breast cancer diagnosis (N = 280).

autonomy for different levels of physical complaints
and the associated future work ability. See Fig. 1.

4. Discussion

We found that higher levels of fatigue or cogni-
tive complaints have a longitudinal lowering effect on
future work ability among workers more than 2 years
beyond breast cancer diagnosis. As far as known,
this has not been previously demonstrated. Cross-
sectional associations between these late effects and
work ability have been reported before [22], in addi-
tion to associations between cognitive complaints
and fatigue [i.e. 56, 57]. However, the results of the
present study cannot be compared with other lon-
gitudinal studies, as none are available. The level
of physical complaints correlated significantly with
lower future work ability, but less strongly than
fatigue or cognitive complaints did. Moreover, the
three late effects are strongly interrelated and, in this
sample, cognitive complaints and fatigue are slightly
more strongly related to work ability than physical
complaints. This explains why physical complaints
showed no significant effect in the regression
analyses.

The level of individuals’ work ability was rea-
sonably stable over time, and baseline work ability
was predictive of the level of future work ability.
Cross-sectionally the three job resources (autonomy,
supportive leadership style, and social support by
colleagues) at T1 were associated with higher cur-
rent (baseline) work ability at T1, however the job
resources were not predictive of future work ability

at T2 (see Table 3). Nor was found that the rela-
tionships between late effects and future work ability
were moderated by job resources resulting in a change
for the better, that is higher future work ability (see
Table 3). A possible cause of the latter could be that
the factors (that is, the late effects, the job resources
and the outcome measure) in the model did not com-
pletely match on a cognitive, emotional, or physical
level [65]. Up to now, relatively little studies are
known about vocational interventions specifically for
workers who have had cancer. Other resources, such
as within-shift breaks that were found to be beneficial
among various employed populations [66] or a modi-
fied workstation or schedule especially suggested for
workers beyond cancer diagnosis [67] may be impor-
tant to study as possible moderating resources as well.
Generic strategies and elements of the interventions
for workers with chronic conditions may be suitable
for the post-cancer-diagnosis group, but it is advised
to offer working cancer survivors tailored interven-
tions [68].

Although longitudinal research on this issue
among workers more than 2 years past a cancer diag-
nosis is lacking, the available cross-sectional studies
among this population have revealed positive corre-
lations of social support of colleagues [39, 41, 43]
and concepts related to autonomy [39, 40, 44] with
work ability. Furthermore, cross-sectional associa-
tions between a supportive leadership style and higher
work ability were also observed among employees
with chronic diseases [46]. However, in the present
study, future work ability (at T2) is not predicted by
the level of the job resources at T1, but by baseline
work ability and by the late effects fatigue and cog-
nitive complaints at T1. Nevertheless, an additional
cross-sectional regression analysis demonstrated that
the job resources at T1 did predict work ability at T1,
suggesting these job resources may need continual
attention.

Furthermore, against expectations, the multivariate
regression analyses (controlling for years past cancer
diagnosis, living with cancer, other chronic or severe
diseases baseline work ability) resulted in a negative
moderation by autonomy in the case of physical com-
plaints. Participants with average and high levels of
physical complaints and low autonomy experienced
a level of future work ability that was much lower
than when autonomy was at a medium level. So, a
lack of autonomy in the case of average and high
physical complaints is not recommended because the
lowest level of work ability was experienced in that
situation. Furthermore, participants with average and
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high levels of physical complaints and high autonomy
experienced a level of future work ability similar to
when autonomy was at medium level. This seems
to be in line with the findings that the type and the
scope of demands also determine the effect of job
control, which even at a high level may not prove to
be sufficient to prevent overburdening [69]. Employ-
ees with higher levels of physical complaints possibly
experience negative effects with too much autonomy
and may require less autonomy and different kinds
of support when experiencing high levels of physi-
cal complaints. It could also be that these workers,
as they experience more physical complaints, pro-
ceed too far beyond their limits when experiencing
more autonomy. This means that, particularly in the
case of physical complaints, it is necessary to care-
fully monitor a balance between physical complaints
and the autonomy offered. Autonomy is important,
but tailormade advice is particularly necessary in
these situations, as the notion that more autonomy
will always result in higher work ability may be a
misconception.

5. Strengths and Limitations

To begin with, it is important to note that this issue
has not been studied before. Longitudinal studies of
workers who have been diagnosed with cancer more
than 2 years ago are rare and have not addressed
the impact of late effects of cancer treatments on
future work ability at all, as far as the authors of the
present study are aware. Furthermore, it is remark-
able that large numbers of working participants who
fell under the criteria were willing to complete an
extensive questionnaire on two occasions. Moreover,
professionals indicate that this subject is considered
extremely important and that knowledge is lacking in
this area [14].

Of course, we must also consider that the study
results may have been influenced by certain limi-
tations in the design of the study. First, this study
was limited to salaried employees who experienced
a breast cancer diagnosis. It is difficult to assess to
what extent this may have influenced the results, but
it should be mentioned that women with a breast
cancer diagnosis in the past have been reported to
have a lower work ability than men with testicu-
lar cancer and a higher work ability than men with
prostate cancer [39]. The late effects of cancer treat-
ment between these populations may be substantially
dissimilar and affect work ability differently. Further-

more, cross-sectional studies among workers more
than 2 years past cancer diagnosis have reported
higher work ability scores among females with a
previous breast cancer diagnosis than in the present
study. In the present study, work ability was 7.3 at
T2, while other studies reported 8.0 (controls 8.6)
[8], 8.4 (referents 8.6) [10], 8.7 (controls 9.0) [11]
and 8.2 [12]. However, it is unclear to what extent
these other studies concerned salaried workers. For
example, the latter study also included freelancers
and entrepreneurs, and this may have influenced the
results. Overall, it is not possible in the present study
to make clear inferences regarding the work ability
of the entire population of employed women in the
Netherlands who were confronted with a breast can-
cer diagnosis 2–10 years ago. Second, this study did
not consider possible differences between the per-
ceived late effects by the worker and the way in which
these are perceived by colleagues or professionals.
It is particularly important to mention that cogni-
tive complaints were self-reported and not estimated
by professionals using neuropsychological testing,
while subjective and objective cognitive impairment
is known to show little correlation [70]. Further-
more, the results on a self-report scale may show
associations with psychosocial factors [51, 71, 72].
Therefore, in future studies on this topic, it would be
wise not only to collect data on self-reported cognitive
complaints, but also to conduct neuropsychological
tests. Third, self-reporting by using a questionnaire
may lead to various sources of common method bias
[73]. However, we took this into account by using
existing, validated scales as much as possible and by
carefully determining the order of the scales and other
questions to prevent interference. Fourth, profiles are
conceivable with specific combinations of certain
levels in physical complaints, fatigue and cognitive
complaints. These profiles may have different effects.
This has not been investigated in this study. Fifth, a
moderation analysis requires a number of conditions
[61]. One assumption is that distributions include the
full range of possible values. This was not always
completely the case for the raw scores, however the
variables were centered around their means.

This study was conducted with the data of those
who wanted to participate and were willing and able
to complete two extensive questionnaires within a
period of 1 year. Another point in this regard is
therefore that the dropouts between questionnaires
had significantly more cognitive complaints, and may
have caused a so-called healthy worker effect that
influenced the results as the selection bias caused a
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more favorable clinical profile [74]. However, this
even further accentuates the results. In addition, noth-
ing is known about the group that did not participate.
For these reasons, it is doubtful whether the survey
sample is representative of all workers who returned
to work and are now 2–10 years past breast cancer
diagnosis.

The Covid-19 pandemic started after the data-
collection phase of this study. Opportunities for
autonomy may have changed during the lockdowns,
given the increased prevalence of working at home
without a manager or supervisor being physically
present. Furthermore, spontaneity in contact with col-
leagues will have probably diminished during this
period, also changing social support. Moreover, job
demands may have changed. It is interesting what the
effects of these changes may have been among these
employees, and future research into these effects is
important.

6. Conclusions

The present study clearly indicates that cognitive
complaints and fatigue may affect future work abil-
ity among employees 2–10 years past breast cancer
diagnosis. This requires awareness among those who
guide employees who were diagnosed with cancer,
and among these employees themselves. Interven-
tions by professionals specialized in oncology or
psycho-oncology may be preferable. Complaints may
be reduced, or compensation mechanisms may be
enhanced. Furthermore autonomy, a supportive lead-
ership style, or social support by colleagues may need
attention continually as these resources are associated
with higher current work ability, but not with future
work ability.

The number of workers who have had cancer will
continue to increase, and awareness that this is the
case and can be associated with the late effects of
treatments is important. This is not widely known
in the workplace. It is therefore extremely important
for professionals and managers or supervisors to be
alert and to ask further questions in the case of prob-
lems. All in all, the present study is an interesting
step toward more awareness about cognitive com-
plaints and fatigue that may affect future work ability.
Further research should be conducted into other job
resources, such as job crafting or specialized guid-
ance by professionals, as evidence-based targets for
interventions available in the workplace are urgently
needed.
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