
 

 

 University of Groningen

Trajectories of cognitive symptoms and associated factors in cancer survivors after return to
work
Ehrenstein, Johanna K.; van Zon, Sander K. R.; Duijts, Saskia F. A.; Stewart, Roy E.;
Almansa, Josué; Amick, Benjamin C.; Schagen, Sanne B.; Bultmann, Ute
Published in:
Journal of cancer survivorship-Research and practice

DOI:
10.1007/s11764-022-01190-3

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2023

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Ehrenstein, J. K., van Zon, S. K. R., Duijts, S. F. A., Stewart, R. E., Almansa, J., Amick, B. C., Schagen, S.
B., & Bultmann, U. (2023). Trajectories of cognitive symptoms and associated factors in cancer survivors
after return to work: an 18-month longitudinal cohort study. Journal of cancer survivorship-Research and
practice, 17, 290-299. https://doi.org/10.1007/s11764-022-01190-3

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

https://doi.org/10.1007/s11764-022-01190-3
https://research.rug.nl/en/publications/2f77e8eb-4257-422c-bfd9-5833c0c870b2
https://doi.org/10.1007/s11764-022-01190-3


Vol.:(0123456789)1 3

Journal of Cancer Survivorship 
https://doi.org/10.1007/s11764-022-01190-3

Trajectories of cognitive symptoms and associated factors in cancer 
survivors after return to work: an 18‑month longitudinal cohort study

Johanna K. Ehrenstein1,2 · Sander K. R. van Zon1 · Saskia F. A. Duijts3,4 · Roy E. Stewart1 · Josué Almansa1 ·  
Benjamin C. Amick III5 · Sanne B. Schagen2,6 · Ute Bültmann1

Received: 19 January 2022 / Accepted: 13 February 2022 
© The Author(s) 2022

Abstract
Purpose Cognitive symptoms affect cancer survivors’ functioning at work. To date, cognitive symptoms trajectories in 
working cancer survivors and the factors associated with these trajectories have not been examined.
Methods Data from a heterogeneous group of working cancer survivors (n = 379) of the longitudinal “Work-Life-after-
Cancer” study, linked with Netherlands Cancer Registry data, were used. The Cognitive Symptom Checklist-Work was 
administered at baseline (within the first 3 months after return to work), 6-, 12-, and 18-month follow-up to measure self-
perceived memory and executive function symptoms. Data were analyzed using group-based trajectory modeling.
Results Four trajectories of memory and executive function symptoms were identified. All memory symptoms trajectories 
were stable and labeled as “stable-high” (15.3% of the sample), “stable-moderately high” (39.6%), “stable-moderately 
low” (32.0%), and “stable-low” (13.0%). Executive function symptoms trajectories changed over time and were labeled 
as “increasing-high” (10.1%), “stable-moderately high” (32.0%), “decreasing-moderately low” (35.5%), and “stable-low” 
(22.4%). Higher symptoms trajectories were associated with older age, longer time from diagnosis to return to work, more 
quantitative work demands, and higher levels of depressive symptoms at baseline.
Conclusions In cancer survivors who returned to work, four cognitive symptoms trajectory subgroups were identified, rep-
resenting different but relatively stable severity levels of cognitive symptoms.
Implications for Cancer Survivors To identify cancer survivors with higher symptoms trajectories, health care providers 
should assess cognitive symptoms at baseline after return to work. In case of cognitive symptoms, it is important to also 
screen for psychological factors to provide appropriate guidance.
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Introduction

Cancer-related cognitive impairment (CRCI) is common 
among cancer patients and may persist over time [1, 2]. 
In a recent review, it was found that approximately 40% 
of cancer patients have CRCI before any treatment, up 
to 75% may have CRCI during treatment, and up to 60% 
exhibit CRCI after completion of therapies [1]. CRCI can 
be measured via neuropsychological testing and/or self-
report assessments [3]. Earlier research has shown that 
self-reported cognitive symptoms affect cancer survivors’ 
functioning at work, work ability, and work performance 
[4–6]. The cognitive domains most likely to be negatively 
affected are memory and executive functioning, but other 
aspects of memory and processing speed may be affected 
as well [7]. After return to work (RTW), memory prob-
lems may influence a working cancer survivor’s capac-
ity to acquire the skills and knowledge necessary to carry 
out work-related functions [8], and executive function 
problems may diminish the planning and implementing 
of strategies.

Previous studies showed that in working cancer survi-
vors, self-reported complaints of memory and executive 
function remain stable and persist over time [9, 10]. These 
observations are often based on aggregated information 
[11]. Memory and executive function symptoms may, how-
ever, be heterogeneous over time within working cancer 
survivors, which means that cancer survivors may experi-
ence different trajectories of memory and executive func-
tion symptoms. Identifying higher symptoms subgroups 
may help to address common underlying characteristics 
that can be targeted for intervention and guidance.

Cognitive symptoms can result from chemotherapy [12, 
13], but have also been associated with surgery [7], other 
adjuvant therapies [7, 14, 15], and psychological seque-
lae of cancer (treatment), including depression and fatigue 
[9]. No previous study has considered how these factors 
relate to cognitive symptoms trajectories in working can-
cer survivors. A better understanding of cognitive symp-
toms trajectories and associated factors may help clini-
cians to identify patients at risk for more severe cognitive 
symptoms trajectories and may guide the development of 
at-work and RTW programs tailored to their individual 
experiences.

The study objectives were to identify among working can-
cer survivors: (1) memory and executive function cognitive 
symptoms trajectories during the first 18 months after RTW 
and (2) factors associated with these trajectories, including 
sociodemographic, clinical, psychological, and work-related 
factors. We postulated that for memory and executive func-
tion symptoms, there would be considerable heterogeneity 
in the trajectories among working cancer survivors.

Methods

Study design and sample

The current study is part of the Work-Life after Cancer 
(WOLICA) study, a longitudinal cohort examining health-
related work functioning among 379 working cancer survi-
vors [4]. In WOLICA, cancer survivors completed question-
naires at baseline (within 3 months after returning to work) 
and after 6-, 12-, and 18-month follow-up.

Occupational physicians (OPs) consecutively recruited 
cancer survivors aged 18–65 years who had returned to work 
after cancer diagnosis. Eligible for participation were cancer 
survivors who were treated with curative intent and returned 
to paid work for at least 12 h a week. Cancer survivors were 
required to have a good command of written and spoken 
Dutch language. Excluded were cancer survivors with recur-
rent cancer, treated with palliative intent/hospice care, who 
had no paid employment for at least 1 year prior to the can-
cer diagnosis.

Recruitment

Potentially eligible cancer survivors were identified and 
informed about the study during an OP visit. The involved 
OPs were working at three national occupational health ser-
vices in the Netherlands, responsible for about three mil-
lion (33%) of the approximately nine million workers in the 
Netherlands. Between March 2013 and July 2015, 516 inter-
ested cancer survivors were contacted for participation in the 
WOLICA study. After inclusion and exclusion criteria were 
applied (i.e., 39 cancer survivors were not eligible, 13 could 
not be reached, and one had died), the baseline questionnaire 
was sent to 463 cancer survivors. A total of 387 survivors 
(84%) returned the completed questionnaire. The main rea-
son for refusal to participate was “no time to complete the 
questionnaire.” Three cancer survivors were excluded after 
completing the baseline questionnaire because their RTW 
was more than 3 months ago. A detailed description of the 
study design and recruitment procedures has been provided 
elsewhere [4].

Data sources and linkage

Data from WOLICA were linked with the Netherlands Can-
cer Registry (NCR) to retrieve objective data on clinical fac-
tors, i.e., tumor and treatment characteristics. The NCR is an 
extensive prospective registry of all incident cancer cases in 
the Netherlands. Three survivors from the WOLICA study 
could not be linked to the NCR, because they were diag-
nosed and treated outside the Netherlands and therefore not 
included in the NCR. For two cancer survivors, the reason 
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is unknown. Those cases were not included in the study. A 
total of 379 (98.7%) cancer survivors could be linked with 
the NCR.

Measures

Cognitive symptoms

Cognitive symptoms were measured at four time-points over 
18 months, i.e., at baseline and at 6-, 12-, and 18-month 
follow-up with the Cognitive Symptom Checklist-Work 
Dutch version (CSC-W DV) [16]. The CSC-W is a self-
report measure of a workers’ capacity to use the skills and 
knowledge necessary to carry out work-related functions. 
The 19-item CSC-W DV is a reliable and valid measure of 
cognitive symptoms in cancer survivors [16] and reflects 
two distinct cognitive domains. (1) The memory symptoms 
subscale measures the severity of symptoms experienced by 
working cancer survivors with remembering. (2) The execu-
tive function symptoms subscale measures the frequency of 
symptoms experienced by working cancer survivors when 
using new information. All items were rated on a Likert 
scale that ranges from 0 (never) to 4 (always). Both domains 
demonstrated high internal consistency: memory symptoms 
(8 items; α = 0.93) and executive function symptoms (11 
items; α = 0.94). Total scores range from 0 to 100, with 
higher scores indicating more cognitive symptoms. The total 
score and scores on the subscales were obtained by summing 
the scores on each item, divided by the number of items. The 
average score is multiplied by 25. When 20% or more of the 
items were missing, the scale score was set to missing [16].

Sociodemographic factors

Sociodemographic factors at baseline comprised sex (male; 
female), age (in years), and educational level. Educational 
level was categorized into low (i.e., primary, junior second-
ary vocational, and junior general secondary education), 
medium (i.e., senior secondary vocational education and 
senior general secondary education), and high (i.e., higher 
professional education, college, and university).

Clinical factors

Clinical and treatment-related data were obtained through 
record linkage with the NCR. Clinical factors included 
prior cancer diagnosis (yes; no), previous chemotherapy 
treatment (yes; no), and extent of disease (EoD). EoD was 
assessed with the EoD-system, based on the US National 
Cancer Institute Surveillance, Epidemiology, and End 
Results (SEER) program [17]. Cancer was classified into 

four categories at the time of diagnosis: (1) localized, i.e., 
the cancer is limited to the organ of origin, with no sign 
that the cancer has spread; (2) regional, i.e., the cancer has 
spread beyond the limits of the organ of origin to nearby 
lymph nodes, tissues, or organs; (3) distant, i.e., the can-
cer has spread to distant parts of the of the body; and (4) 
unknown.

Based on NCR data, the following treatment categories 
were distinguished: (1) local treatment (i.e., surgery and/or 
radiotherapy) and (2) systemic therapy (i.e., chemotherapy 
and/or other systemic therapy using hormonal therapy or 
targeted therapy, exclusively or in combination with surgery 
and/or radiotherapy). Finally, undergoing treatment (yes; no) 
and time between cancer diagnosis and RTW for at least 
12 h per week (in months) were assessed in WOLICA. 

Psychological factors

Psychological factors included fatigue and depressive 
symptoms. Fatigue was assessed using the 8-item “fatigue 
severity” subscale of the Checklist Individual Strength 
[18] (e.g., “I feel tired”). Response options were rated on 
a seven-point scale (1 = “Yes, that is true” to 7 = “No, that 
is not true”). Total scores were derived by summing the 
scores on each item. Total scores range from 8 to 56, with 
higher scores indicating a higher fatigue level. The internal 
consistency (α = 0.88) is considered good [16]. Depressive 
symptoms were assessed by the Patient Health Question-
naire-9 (PHQ-9) [19]. The PHQ-9 is a 9-item self-report 
inventory screening the presence and severity of depression 
for non-psychiatric settings, corresponding to the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-
IV) criteria of major depression. Response options were 
rated on a three-point scale (0 = “Not at all” to 3 = “Nearly 
every day”). Total scores range from 0 to 27, with higher 
scores indicating higher levels of depressive symptoms. 
The internal consistency (α = 0.88) is considered good [16]. 

Work‑related factors

Work-related factors comprised job type (i.e., manual; non-
manual; both manual and non-manual) and psychosocial work 
environment factors. Psychosocial work environment factors 
included quantitative job demands (2 items, α = 0.80), work 
tempo (2 items, α = 0.58), and job control (2 items, α = 0.80) 
measured with the Copenhagen Psychosocial Questionnaire 
(COPSOQ) [20]. Response options were rated on a five-point 
scale (0 = “Never/hardly ever” to 4 = “Always”). Total scores 
were obtained by summing the items. Total scores ranged 
from 0 to 8, with higher scores indicating more quantitative 
job demands, higher work tempo, and high job control.
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Statistical analyses

First, descriptive data analysis on baseline sample char-
acteristics was conducted. Second, group-based trajectory 
modeling (GBTM) [21] was used to identify separate tra-
jectories of memory and executive function symptoms over 
time. GBTM [21] simultaneously estimates multiple trajec-
tories rather than a single population mean, as is the case for 
traditional regression or growth-curve models. This model 
also provides the capacity for analyzing the effect of covari-
ates on the probability of group membership. We used the 
Stata plugin Traj [21] for estimating group-based trajectory 
models, which fits finite (discrete) mixture models to longi-
tudinal data using the maximum-likelihood method.

One to five trajectories solutions were analyzed to deter-
mine the optimal number of groups. In each model, the 
dependent variable was either memory symptoms or execu-
tive function symptoms, and the independent variable was 
time (time 1–4). Memory symptoms and executive function 
symptoms were modeled as a censored normal distribution. 
Fit indices, in combination with theoretical interpretabil-
ity, guided the final model selection. We used the Bayesian 
information criterion (BIC) and Akaike information criterion 
(AIC) to test one to five trajectories. Higher BIC and AIC 
values indicate better model fit [22]. In the second stage of 
the model search process, we redefined the model by alter-
ing the orders of the trajectories. We determined whether 
each trajectory was best fit by linear terms or intercept only 
(i.e., constant) to select the most parsimonious model. After 
model selection, associations of baseline sociodemographic, 
clinical, psychological, and work-related factors with cogni-
tive symptoms trajectories were investigated by entering all 
factors together into the GBTM. We converted each param-
eter to an odds ratio.

Results

Sample characteristics

Of the 379 cancer survivors, 63.1% were women, and the 
mean age at baseline was 50.7 years (SD = 8.5; Table 1). 
The mean time between diagnosis and RTW was 7.4 months 
(SD = 6.5). Nearly half of the cancer survivors (46.4%) had 
breast cancer, followed by colon cancer (12.7%), hema-
tological cancer (10.0%), and male reproductive can-
cers (9.2%) (Table 1). More than half of cancer survivors 
(57.1%) received systemic therapy. Two-thirds (63.9%) of 
the cancer survivors had completed their treatment at base-
line. Cancer survivors reported a mean fatigue score of 
30.1 (SD = 11.3, min–max = 8–56). Cancer survivors had a 
mean depression score of 4.7 (SD = 3.7, min–max = 0–24). 
Two-thirds (63.1%) of the cancer survivors reported work 

accommodations, often working fewer hours/week and 
working with an adjusted work schedule.

Cognitive symptoms trajectories

For memory symptoms, the five-class model had the highest 
BIC and AIC (Supplementary Table 1). When comparing 
the four- and five-class models, the extra class of the five-
class model showed the same stable pattern compared to the 
other classes. Based on the conceptual meaningfulness, the 
four-class model was preferred over the five-class model. For 
executive function symptoms, the five-class model had the 
highest AIC, but contained a small group (1.3%, n = 5) (Sup-
plementary Table 2). Based on this, the four-class model was 
preferred over the five-class model. The four latent trajec-
tory classes that emerged are presented in Fig. 1. All mem-
ory symptoms trajectories remained stable over 18-month 
follow-up at different severity levels: “stable-high” (15.3% 
of the sample), “stable-moderately high” (39.6%), “stable-
moderately low” (32.0%), and “stable-low” (13.0%).

Likewise, four executive function symptoms trajec-
tories at different severity levels were identified. A small 
group (10.1%) of working cancer survivors represents with 
“increasing-high” executive function symptoms over time. 
The majority of cancer survivors display “stable-moderately 
high” (32.0%) and “decreasing-moderately low” (35.5%) 
executive function symptoms over time. The “stable-low” 
(22.4%) trajectory displays low and stable executive function 
symptoms over time.

Factors associated with cognitive symptoms 
trajectories

For memory symptoms, cancer survivors with a longer time 
from diagnosis to RTW were more likely to be part of the 
“stable-high” (OR = 1.11; 95% CI = 1.02–1.21), “stable-
moderately high” (OR = 1.09; 95% CI = 1.01–1.17), and 
“stable-moderately low” (OR = 1.09; 95% CI = 1.01–1.17) 
memory symptoms trajectories compared to the “stable-
low” trajectory (= reference category) (Table  2). Simi-
larly, cancer survivors reporting higher levels of depressive 
symptoms were more likely to be part of the “stable-high” 
(OR = 1.74; 95% CI = 1.40–2.15), “stable-moderately high” 
(OR = 1.49; 95% CI = 1.24–1.80), and “stable-moderately 
low” (OR = 1.24; 95% CI = 1.01–1.52) trajectories. Cancer 
survivors reporting more quantitative work demands were 
more likely to be part of the “stable-high” (OR = 1.32; 95% 
CI = 1.00–1.74) trajectory compared to the “stable-low” 
memory symptoms trajectory.

For executive function symptoms, older cancer survivors 
were more likely to be part of the “increasing-high” trajec-
tory (OR = 1.09; 95% CI = 1.01–1.18) compared to the “sta-
ble-low” trajectory (= reference category) (Table 3). Cancer 
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Table 1  Participant 
characteristics (N = 379)

n Mean (SD) or %

Age in years (n = 375) 50.7 (8.5)
Sex (n = 379)

  Male 140 36.9
  Female 239 63.1

Education (n = 378)
  Low 103 27.2
  Medium 128 33.8
  High 147 38.8

Marital status (n = 378)
  Married/cohabitating 301 79.4
  Single/divorced/separated 77 20.3

Type of job (n = 377)
  Manual 46 12.1
  Non-manual 219 57.8
  Both manual and non-manual 112 29.6

Tumor type/diagnosis (n = 379)
  Breast cancer 176 46.4
  Colon cancer 48 12.7
  Hematologic cancer 38 10.0
  Male reproductive cancer 35 9.2
  Skin cancer 15 4.0
  Lung cancer 14 3.7
  Gynecological cancer 13 3.4
  Head and neck cancer 11 2.9
  Gastrointestinal cancer 10 2.6
  Urological cancer 10 2.6
  Endocrine cancer 4 1.1
  Bone, cartilage, and soft tissue cancer 2 0.5
  Central nervous system cancer 1 0.3
  Eye cancer 1 0.3
  Other localizations 1 0.3

Extent of disease at diagnosis (n = 261)
  Local 123 32.5
  Regional 101 26.7
  Distant 11 2.9
  Unknown 26 6.9

Treatment (n = 370)
  Local treatment 102 26.9
  Systemic therapy 268 70.7

Treatment completed (n = 378)
  Yes 242 63.9
  No 136 35.9

Prior cancer diagnosis (n = 379)
  No 352 92.9
  Yes 27 7.1

Prior chemotherapy (n = 379)
  No 365 96.3
  Yes 14 3.7

Time diagnosis to RTW in months (n = 357) 7.4 (6.5)
Depressive symptoms at  baseline1 (n = 377) 4.7 (3.7)
Fatigue at  baseline1 (n = 377) 30.1 (11.3)
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survivors with a longer time from diagnosis to RTW were 
more likely to be part of the “increasing-high” (OR = 1.14; 
95% CI = 1.04–1.24) and “stable-moderately high” (OR = 1.09; 
95% CI = 1.00–1.18) executive function symptoms trajecto-
ries. Cancer survivors reporting higher levels of depressive 
symptoms were more likely to be part of the “increasing-high” 
(OR = 1.80; 95% CI = 1.41–2.28), “stable-moderately high” 
(OR = 1.58; 95% CI = 1.27–1.96), and “decreasing-moderately 
low” (OR = 1.33; 95% CI = 1.07–1.66) trajectories. Cancer sur-
vivors reporting more quantitative work demands were more 
likely to be part of the “stable-moderately high” (OR = 1.22; 
95% CI = 1.00–1.48) executive function symptoms trajectory.

Discussion

We identified four cognitive symptoms subgroups for mem-
ory and executive function among working cancer survi-
vors. Trajectories had distinct and graded levels of cognitive 

symptoms at baseline and remained relatively stable over 
the 18-month follow-up. Higher cognitive symptoms tra-
jectories were associated with higher levels of depressive 
symptoms, a longer time between diagnosis and RTW in 
months, more quantitative work demands, and older age. 
To the best of our knowledge, this is the first study to report 
distinct cognitive symptoms trajectories in working cancer 
survivors. This research has important clinical implications, 
as discussed below.

Earlier studies showed that average cognitive symptoms 
scores remain stable and persistent over time [9, 11]. The 
findings of a recent study in cancer survivors who are non-
durable work-disabled suggest that cognitive symptoms per-
sist over time despite some decrease between 2 and 4 years 
after the first day of sick leave [23]. Similarly, in this study, 
we identified that the general pattern of cognitive symptoms 
trajectories in working cancer survivors was relatively stable 
over the first 18 months after RTW. However, we found a 
large heterogeneity of cognitive symptoms severity within 

Table 1  (continued) n Mean (SD) or %

Psychosocial work environment factors at  baseline1

  Quantitative job demands 379 1.3 (14.6)
  Tempo 379 3.8 (10.5)
  Job control 379 3.3 (12.4)

Cognitive symptoms
  Memory symptoms at  baseline1 374 32.2 (19.2)
  Memory symptoms 6 months after RTW 328 31.7 (19.6)
  Memory symptoms 12 months after RTW 302 32.5 (19.7)
  Memory symptoms 18 months after RTW 277 32.0 (19.8)
  Executive function symptoms at  baseline1 352 19.6 (15.7)
  Executive function symptoms 6 months after RTW 314 19.2 (15.7)
  Executive function symptoms 12 months after RTW 290 19.3 (16.2)
  Executive function symptoms 18 months after RTW 270 19.7 (16.9)

Note: 1Within the first 3 months after return to work; RTW , return to work

Fig. 1  Four-class model for 
memory symptoms and execu-
tive function symptoms
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working cancer survivors. That is, in our sample, 58.9% of 
the survivors reported high memory symptoms at baseline 
(= return to work). These symptoms did not diminish in the 
18-month follow-up period. Likewise, 42.1% reported high 
executive functioning symptoms at baseline that remained 
high over time. Finding this heterogeneity can be explained 
by the use of GBMT, by which we have been able to identify 
distinctive clusters of individual trajectories within working 
cancer survivors.

To the best of our knowledge, earlier studies did not 
examine factors associated with cognitive symptoms trajec-
tories in working cancer survivors. Paquet et al. [3] showed 
that depressive symptoms could be linked to self-report 
measures of cognitive functioning in cancer survivors. 
Similarly, we found higher levels of depressive symptoms 
in cancer survivors in “stable-high” and “increasing-high” 
cognitive symptoms trajectories compared to “stable-low” 
trajectories. A longer time from diagnosis to RTW was asso-
ciated with higher cognitive symptoms trajectories. This is 
consistent with Dorland et al. [4], finding that cancer sur-
vivors with persistently high work functioning trajectories 

reported less time between diagnosis and RTW compared 
to cancer patients in moderate to high and persistently low 
trajectories. Hence, later RTW might be indicative of poorer 
functioning. Further, older age and more quantitative work 
demands were associated with higher cognitive symptoms 
trajectories. Knowledge of the factors associated with cog-
nitive symptoms trajectories may be useful in identifying 
cancer patients who returned to work at risk for enduring 
cognitive symptoms. This information may support priority 
setting and cancer patient performance targets to be used 
by health care professionals or employers in sustainable 
employment.

Strengths and limitations

A strength is the longitudinal design with repeated meas-
urements of cognitive symptoms at baseline, 6, 12, and 
18 months after RTW. Data from all four measurement 
points were available for the majority (80.5%) of cancer sur-
vivors. Cohort data were linked to detailed objective clini-
cal data from the NCR. A validated measure of cognitive 

Table 2  Parameter estimates for risk factors associated with each memory symptoms trajectory group. The stable-low trajectory was chosen as 
the reference category

Note: Odds ratios and 95% confidence intervals were presented. RTW , return to work; aIn months

Stable-moderately low Stable-moderately high Stable-high

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Sociodemographic factors
  Age 1.04 (0.99–1.09) 0.0887 1.03 (0.99–1.08) 0.1778 1.01 (0.95–1.08) 0.7426
  Gender
    Male Ref Ref Ref
    Female 1.31 (0.60–2.85) 0.4923 2.14 (0.96–4.76) 0.0617 3.04 (0.91–10.15) 0.0702
  Education
    High Ref Ref Ref
    Medium 1.12 (0.46–2.68) 0.8067 0.54 (0.21–1.35) 0.1878 2.51 (0.76–8.34) 0.1330
    Low 0.67 (0.26–1.75) 0.4143 0.52 (0.21–1.27) 0.1495 0.57 (0.13–2.46) 0.4554

Clinical factors
  Type of cancer treatment
    Local treatment Ref Ref Ref
    Systemic therapy 1.07 (0.43–2.67) 0.8885 0.96 (0.38–2.42) 0.9253 2.21 (0.61–7.98) 0.2279
  Time between diagnosis and RTW a 1.09 (1.01–1.17) 0.0348 1.09 (1.01–1.17) 0.0282 1.11 (1.02–1.21) 0.0158
  Treatment completed
    Yes Ref Ref Ref
    No 0.93 (0.39–2.20) 0.8669 0.96 (0.41–2.24) 0.9205 0.72 (0.22–2.35) 0.5864

Psychological factors
  Depressive symptoms 1.24 (1.01–1.52) 0.0382 1.49 (1.24–1.80)  < 0.0001 1.74 (1.40–2.15)  < 0.0001
  Fatigue 0.99 (0.95–1.03) 0.5289 0.99 (0.95–1.03) 0.7352 1.02 (0.95–1.09) 0.5799

Psychosocial work environment factors
  Quantitative job demands 1.15 (0.94–1.41) 0.1690 1.02 (0.99–1.06) 0.2258 1.32 (1.00–1.74) 0.0470
  Tempo 1.05 (0.85–1.29) 0.6550 0.93 (0.83–1.04) 0.1915 0.96 (0.84–1.09) 0.4927
  Job control 0.90 (0.73–1.11) 0.6575 0.89 (0.73–1.10) 0.2864 0.95 (0.71–1.27) 0.7244
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symptoms in working cancer survivors was employed [16]. 
The results are generalizable to working cancer survivors. 
The sample is highly educated and consists of mostly breast 
cancer patients. The sample might be biased toward patients 
who returned to work after cancer diagnosis and treatment 
with better cognitive functioning. In contrast, patients with 
poorer outcomes might be underrepresented. Caution should 
be taken in generalizing to the broader population of cancer 
survivors. Our results need to be corroborated in more het-
erogeneous studies.

Implications for practice and research

Our findings suggest that the presence of enduring cogni-
tive symptoms should play a more prominent role in the 
clinical and occupational health care systems during the 
RTW process. Clinicians and OPs should assess cogni-
tive symptoms at baseline after RTW to identify cancer 
survivors with higher symptomatic and lower function-
ing trajectories, either with self-report measures, such as 

the CSC-W [16], or with neuropsychological tests [24]. 
Employers should ensure that accommodations are availa-
ble for employees with cognitive symptoms. Cancer survi-
vors need accurate information on the potential occurrence 
of cognitive symptoms and assistance with symptoms 
management. Potential interventions include individual 
guidance, psycho-education, cognitive strategy training, 
and fatigue management. More and more initiatives are 
implementing these general cognitive rehabilitation pro-
grams (e.g., the Internet-based cognitive rehabilitation 
for WORking Cancer survivors [i-WORC]) for oncol-
ogy patients [25]. The factors associated with cognitive 
symptoms trajectories in working cancer survivors may 
help clinicians identify survivors at risk for more severe 
cognitive symptoms to develop personalized treatment. 
General population norm data for the CSC-W are needed 
to support interpretation of the clinical significance of 
cognitive symptoms. Finally, future studies on cognitive 
symptoms in working cancer survivors should incorporate 
pre-treatment cognitive assessment.

Table 3  Parameter estimates for risk factors associated with each executive function symptoms trajectory group. The stable-low trajectory was 
chosen as the reference category

Note: Odds ratios and 95% confidence intervals were presented. RTW , return to work; aIn months

Decreasing-moderately low Stable-moderately high Increasing-high

OR 95% CI p value OR 95% CI p value OR 95% CI p value

Sociodemographic factors
  Age 1.03 (0.99–1.08) 0.1466 1.04 (1.00–1.10) 0.072 1.09 (1.01–1.18) 0.0283
  Gender
    Male Ref Ref Ref
    Female 1.73 (0.76–3.92) 0.1906 0.95 (0.41–2.18) 0.9044 2.28 (0.58–9.00) 0.2397
  Education
    High Ref Ref Ref
    Medium 0.75 (0.30–1.88) 0.5438 1.38 (0.55–3.45) 0.4904 1.07 (0.29–3.96) 0.9165
    Low 0.69 (0.27–1.79) 0.4464 0.87 (0.31–2.41) 0.7889 1.09 (0.28–4.18) 0.9000

Clinical factors
  Type of cancer treatment
    Local treatment Ref Ref Ref
    Systemic therapy 0.86 (0.34–2.18) 0.7528 1.01 (0.38–2.65) 0.9882 1.03 (0.26–4.15) 0.9652
  Time between diagnosis and RTW a 1.07 (0.99–1.16) 0.0748 1.09 (1.00–1.18) 0.0388 1.14 (1.04–1.24) 0.0038
  Treatment completed
    Yes Ref Ref Ref
    No 0.78 (0.33–1.85) 0.5713 0.97 (0.40–2.37) 0.9473 1.81 (0.54–6.00) 0.3345

Psychological factors
  Depressive symptoms 1.33 (1.07–1.66) 0.0114 1.58 (1.27–1.96)  < 0.0001 1.80 (1.41–2.28)  < 0.0001
  Fatigue 0.99 (0.94–1.03) 0.5062 0.97 (0.93–1.01) 0.1794 0.99 (0.93–1.05) 0.6520

Psychosocial work environment factors
  Quantitative job demands 1.05 (0.99–1.11) 0.1363 1.22 (1.00–1.48) 0.0456 1.00 (0.96–1.05) 0.8361
  Tempo 0.90 (0.78–1.03) 0.1169 0.86 (0.74–1.01) 0.0677 0.98 (0.86–1.13) 0.8133
  Job control 0.96 (0.76–1.20) 0.7092 0.87 (0.70–1.09) 0.2256 0.88 (0.69–1.11) 0.2878
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Conclusion

In this study, we have provided suggestive evidence for 
different stable memory and executive function symptoms 
trajectories in the 18 months after RTW. The identification 
of trajectories of memory and executive function symp-
toms may allow clinicians to monitor or predict cognitive 
symptoms severity levels. More baseline depressive symp-
toms were found in cancer survivors in “stable-high” and 
“increasing-high” cognitive symptoms trajectories com-
pared to “stable-low” trajectories. This knowledge may 
help to lay out priorities and target efforts of healthcare 
professionals and the workplace to aid cancer survivors 
after RTW.
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