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LAY ABSTRACT
Patients with glioma have adult brain cancer. These  
patients are relatively young and are of working age 
when they develop this disease. Treatment options for 
glioma have improved over recent years, and patients will  
survive approximately 5–15 years. Almost all patients 
are of working age. Because of the increased survival 
time, patients find it important to continue to participate 
in society, especially in work. This study examined work‑
ing patterns in patients with glioma several years after 
the start of their disease. Fifty‑two percent of patients 
were working 8 years after the diagnosis of glioma. 
Many patients with brain tumours felt tired (fatigued), 
both mentally and physically. Patients who were able to 
work in the long term were less fatigued, younger, more  
often male, and used less anti‑epileptic drugs than the 
patients who did not return to work.

Objective: To investigate employment status and  
return to work in relation to fatigue in patients with 
World Health Organization (WHO) grade II glioma. 
Design: Exploratory cross-sectional study.
Subjects: Patients with grade II glioma, who under-
went surgery between 2005 and 2016.
Methods: A postal survey was sent in 2019, which 
included the Short Form-Health and Labour  
Questionnaire and the Multi-dimensional Fatigue 
Index. Outcomes of fatigue in subgroups of (not-)
return to work were compared using independent  
t-tests and χ2 tests. The association between fatigue 
and return to work was analysed using multivariable 
logistic regression. 
Results: In total, 73 patients were included in the 
study (age at diagnosis 41.0 years (standard devia-
tion (SD) 9.2 years), time post-diagnosis 8.0 years 
(interquartile range (IQR) 6–11 years). At diagnosis, 
61 patients were employed and 32 returned to work 
during follow-up. The return to work group was sig-
nificantly younger than the not-return to work group 
(p = 0.007). The proportion of patients who indicated 
that the consequences of glioma had affected return 
to work, in terms of demotion or reduced working 
hours, was 68.7%. The not-return to work group 
reported significantly more fatigue in all domains 
than the return to work group (p < 0.05). Mental 
fatigue (p = 0.023) and physical fatigue (p = 0.065) 
were independently associated with return to work, 
adjusted for age, sex and the use of anti-epileptic 
drugs.
Conclusion: Long-term fatigue is associated with  
return to work in patients with grade II glioma.  
Patients who were able to work in the long term 
were less fatigued, younger, more often male, and 
used less anti-epileptic drugs than the patients who 
did not return to work.
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Engagement in work is very important from a socie-
tal perspective and from an individual perspective, 

in preventing financial stress, social isolation and loss 
of self-esteem (1–3). 

In the general cancer population, improvements in 
diagnosis and treatment have increased the prognosis 
of patients, and an increasing number of patients  
return to work (RTW) following treatment or continue 
to work during therapy (4). A focus on RTW is part 
of the societal reintegration of cancer survivors (5).

Rates of RTW in the overall cancer population 
range widely, from 30% to 93% (5–7). A meta-
analysis reported that cancer survivors overall were 
1.37 times more likely to be unemployed than healthy 
control participants, but patients with a central ner-
vous system cancer were 1.78 times more likely to 
be unemployed (7). 

Patients diagnosed with grade II glioma are usually 
early in their working age and have a favourable mid-
term prognosis, with a survival time between 5 and 
15 years (8, 9). RTW has long been an understudied 
aspect. Recently, Yoshida et al. (10) and Senft et al. 
(11) studied rates of RTW for patients with grade II 
and III glioma. They reported a RTW rate of 54.0% 
one year after surgery and after a median follow-up of 
43.8 months (range 11–82 months) 70.7% of patients 
were able to resume a working life.

Fatigue is a highly prevalent and debilitating symp-
tom in cancer survivors, including patients with glioma 
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JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

E. M. P. van Coevorden‑van Loon et al.p. 2 of 6

(12). Cancer-related fatigue is defined as a “persistent, 
subjective sense of tiredness related to cancer and  
cancer treatment that interferes with usual function-
ing”. It is described as a multidimensional phenome-
non. In all types of cancer, fatigue is common during 
treatment and follow-up (13, 14).

Fatigue is a negative predictor of RTW in patients 
who survive cancer (1, 15, 16). Fatigue and treatment-
related symptoms are important reasons for not return-
ing to work in diffuse glioma of all grades (11, 17). 
Since many patients with low-grade glioma have a 
relatively favourable prognosis, RTW is an important 
element of survival. The present study therefore in-
vestigated employment status and RTW in patients 
who underwent surgery for a grade II glioma after 
diagnosis, and the association between fatigue and 
employment status.

METHODS

Study design 

The Assessment of Work in Glioma study is an exploratory 
cross-sectional study. The study included patients aged 18 years 
and over who underwent surgery or biopsy between 1 Jan 2003 
and 3 Jan 2016, and were still being followed at the Erasmus 
MC Cancer Institute in Rotterdam for a histologically confirmed 
grade II glioma in January 2019 (18, 19). The Erasmus MC 
has a supra-regional function for brain tumour patients in the 
Netherlands. This cohort was previously involved in a molecular 
tumour classification study (19). Exclusion criteria were: (i) 
neurological comorbidity or a psychiatric disorder according 
to the Diagnostic and Statistical Manual of Mental Disorders, 
fourth edition (DSM IV); and (ii) older than 65 years at the start 
of the study. Patients who required treatment (chemotherapy, 
radiotherapy or surgery) at time of enrolment were excluded. In 
January 2019, patients were sent a postal invitation to complete 
questionnaires, to be returned in a pre-paid envelope. The study 
(MEC-2019-0052) was approved by the Medical Ethics Com-
mittee of Erasmus MC, University Medical Center Rotterdam, 
the Netherlands. All patients provided written informed consent.

Measurements

Employment status was measured with the Short Form-Health 
and Labour Questionnaire (SF-HLQ), a generic instrument 
to collect data on work and productivity loss due to health  
problems (20). The SF-HLQ aims to measure absence from 
work and reduced efficiency of paid and unpaid work. In addi-
tion, a number of general questions were added to collect data 
on respondents’ demographic characteristics and co-morbidity. 
Fatigue was measured with the Multi-dimensional Fatigue Index 
(MFI), which is a self-report questionnaire (21). The MFI is a 
20-item scale designed to evaluate 5 dimensions of fatigue: 
general fatigue, physical fatigue, reduced motivation, reduced 
activity, and mental fatigue (21). Each subscale contains 4 items, 
with scores on a 1–5-point Likert scale. The subdomain score 
ranges from 4 to 20, with higher scores indicating more fatigue. 

Statistical analysis 
Data were analysed using SPSS version 23. Descriptive statis-
tics and frequency distributions were generated for the socio-
demographic and disease-related characteristics of the sample. 
Subgroups of employed and unemployed participants were 
compared with respect to fatigue, and to sociodemographic, 
histopathological, disease-related, and treatment-related char-
acteristics and comorbidity using independent t-tests and χ2 

tests. A p-value of 0.05 was considered statistically significant. 
Given the exploratory nature of this study we did not correct 
for multiple testing. 

To study associations of the level of fatigue and employment 
status (unemployed vs employed) univariable and multivari-
able logistic regression analyses were performed. Because of 
multiplicity, only the domains of physical and mental fatigue 
were considered in relation to employment status. Potential 
confounding variables, such as age and sex, were also taken into 
account. The variables that were associated with employment 
status in univariable analyses at a significance level of p < 0.10 
were entered in the multivariable model and retained in the 
model if p < 0.10.

RESULTS

Total group (n=73)
Of the 129 questionnaires sent, 74 (57%) were return-
ed, of which one was not completed. Thus, the study 
sample included a total of 73 patients of working age 
with a mean age of 41.0 years (SD 9.2 years) at diag-
nosis. Of the 73 patients, 61 (83.6%) were employed 
at the time of the glioma diagnosis. Almost half of the 
patients were in contact with a rehabilitation specialist 
at least one time. Patients who were unemployed at 
time of diagnosis (n = 12) included significantly more 
women (p = 0.01) than those who were employed 
(n = 61; Table I). No other sociodemographic or clinical 
differences between the 2 groups were present.

Patients employed at diagnosis (n = 61)
The mean age at diagnosis for the working group 
was 40.9 years (SD 9.19 years) with a median time 
post-diagnosis of 8.0 years (interquartile range (IQR) 
6–11 years).

Oligodendroglioma (52.5%) was the most frequent 
type of brain tumour, followed by astrocytoma II isoc-
itrate dehydrogenase (IDH) mutant (36.1%). Gliomas  
were located mainly in the frontal cerebral lobe 
(52.5%). Almost all patients (91.8%) had undergone a 
surgical resection, and 27.9% had a re-resection with 
a mean time of 5 years after the initial resection. The 
proportion of patients treated with radiotherapy was 
73.8%. The mean time between surgery and radio-
therapy was almost 3 years. The proportion of patients 

www.medicaljournals.se/jrm
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who underwent chemotherapy, after a mean interval of 
slightly more than 3 years after surgery, was 57.4%. 
Half of all patients (52.5%) received all treatments 
(surgery, radiotherapy and chemotherapy). The ma-
jority (62.3%) of patients experienced epilepsy, and 
55.7% of patients used anti-epileptic drugs. Patient and 
clinical characteristics are shown in Table I.

Return to work 
RTW was studied in the subgroup of patients who were 
employed at the time of initial histological diagnosis 
(n = 61) (Table II). At the time of investigation, 32 of 
these patients had returned to work and 29 had not. The 
RTW group was more frequently male than the not-
RTW group and was significantly younger at the time 
of diagnosis (p < 0.007). The level of education was not 
significantly different, but there was a trend (p = 0.125) 
towards a higher level of education in the RTW group. 

With regard to the disease and treatment characteris-
tics, there were no significant differences between the 
RTW and not-RTW patients. In the not-RTW group, 
the use of multiple (2 or more) anti-epileptic drugs was 
significantly more (p = 0.027). The characteristics of 
both groups are shown in Table II.

Twenty-two patients (68.7%) indicated that their 
work changed after the diagnosis due to their brain 
tumour; 7 (31.8%) indicated a change in employ-
ment positions, 6 (27.3%) changed from employer, 
4 (18.2%) reduced working hours, 4 (18.2%) were 
partially unable to work as a result of the brain tumour, 
and 1 (4.5%) patient reported a new diagnosis. In ad-
dition, 10 out of 32 (31.3%) patients reported that they 
experienced difficulties during their job due to their 
illness. Most frequent were self-reported cognitive 
difficulties, such as concentration problems (25%) and 
slower task performance (22%). 

Table I. Baseline and clinical characteristics (n = 73)

Total group
(n = 73)

Employed at diagnosis 
(n = 61)

Unemployed at diagnosis 
(n = 12)

Socio‑demographic
  Sex, male, n (%) 37 (50.7) 35 (57.4) 2 (16.7)
  Age at diagnosis, years, mean (SD) [IQR] 41.0 (9.2) [21–58] 40.9 (9.2) [21–58] 41.6 (9.7) [29–54]
  Mean age, years, mean (SD) [IQR] 49.2 (9.4) [31–65] 48.7 (9.1) [31–65] 51.8 (10.7) [34–64]
Education, years, mean (SD) 14.20 (3.8) 14.4 (3.2) 13.3 (6.1)
  Education level 
   Elementary school 
    High school
    College/university 

4 (5.5)
41 (56.2)
28 (38.4)

2 (3.3)
34 (55.7)
25 (41)

2 (16.7)
7 (58.3)
3 (25)

Living with partner, yes, n (%) 55 (75.4) 49 (80.3) 6 (50)
Histopathology, n (%)
  Diffuse astrocytoma II IDH wild‑type 2 (2.7) 2 (3.3) –
  Diffuse astrocytoma II IDH mutant 27 (37.0) 22 (36.1) 5 (41.7)
  Diffuse astrocytoma II NOS 7 (9.6) 5 (8.2) 2 (16.7)
  Oligodendroglioma II IDH mutant/1p19q co‑deletion 37 (50.7) 32 (52.5) 5 (41.7)
Disease characteristics
  Time post‑diagnosis, years, mean (SD) [IQR] 8.2 (3.3) [3–19] 7.84 (3.0) [3 –14] 10.16 (3.9) [5–19]
  Laterality, left, n (%) 38 (52.1) 31 (50.8) 7 (58.3)
  Location, n (%)
    Frontal, n (%)
    Parietal, n (%)
    Temporal, n (%)
    Occipital, n (%) 
    Diffuse, n (%) 

36 (49.3)
5 (6.8)
10 (13.7)
1 (1.4)
21 (28.8)

32 (52.5)
5 (8.2)
6 (9.8)
1 (1.6)
17 (27.9)

4 (33.3)
–
4 (33.3)
–
4 (33.3)

Treatment characteristics
  Biopsy only, n (%)
  Resection, n (%)

8 (11.0)
65 (89.0)

5 (8.2)
56 (91.8)

3 (25.0)
9 (75.0)

  Re‑resection, n (%) 19 (26.0) 17 (27.9) 2 (16.7)
  Chemotherapy, n (%) 42 (57.5) 35 (57.4) 7 (58.3)
  Time between surgery and chemotherapy, mean (SD), months 40.7 (35.3) 39.6 (33.3) 46.0 (46.5)
  Radiotherapy, n (%) 54 (74.0) 45 (73.8) 9 (75.0)
  Time between surgery and radiotherapy, mean (SD), months 33.3 (33.6) 34.8 (32.0) 25.7 (42.0)
  Time between surgery and re‑resection, mean (SD), months 62.1 (23.7) 60 (24.3) 79.5 (2.1)
  Combination treatment (SR, RT, CT), n (%) 37 (50.7) 32 (52.5) 5 (41.7)
  Contact rehabilitation specialist, n (%) 36 (49.3) 28 (45.9) 8 (66.7)
Co‑morbidity
  Epilepsy, n (%) 47 (64.4) 38 (62.3) 9 (75.0)
  AED treatment 42 (57.5) 34 (55.7) 8 (66.7)
  Multi AED (≥2) 14 (19.2) 13 (21.3) 1 (8.3)

IDH: isocitrate dehydrogenase; NOS: not otherwise specified; SR: surgery treatment; RT: radiotherapy treatment; CT: chemotherapy treatment; AED: anti-
epileptic drugs; SD: standard deviation; IQR: interquartile range.

J Rehabil Med 53, 2021
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Fatigue and work status 
From the 61 patients who were employed at diagno-
sis, the MFI was completed by 58 patients, 31 RTW 
and 27 not-RTW. The not-RTW patients reported 
significantly more fatigue on all fatigue domains 
than the employed patients. The results are shown 
in Table III.

Association between fatigue and RTW
A multivariable logistic regression analysis was per-
formed to study the association between mental and 
physical fatigue and RTW adjusted for all factors that 
showed an association in the univariable analyses. Age 
(p = 0.027), sex (p = 0.008), physical fatigue (p = 0.065), 
mental fatigue (p = 0.023) and the use of multiple anti-
epileptic drugs (AED) (p = 0.009) were independently 
associated with the ability to RTW (Table IV). 

Table II. Analyses of patient characteristics between return to work (RTW) and not‑RTW group at time of questionnaire 

RTW
(n = 32)

Not‑RTW
(n = 29) p‑value

Socio‑demographics 
  Sex, male, n (%) 22 (68.8) 13 (44.8) 0.074
  Age at diagnosis, years, mean (SD) [IQR] 37.9 (8.2) [21–51] 44.2 (9.2) [22–58] 0.007
  Mean age, years, mean (SD) [IQR] 45.7 (7.8) [32–58] 52.0 (9.4) [31–65] 0.006
  Education, years, mean (SD) 15.0 (3.3) 13.7 (2.9) 0.134
  Education level 
    Elementary school, n (%) 
    High school, n (%) 
    College/university, n (%) 

1 (3.1)
14 (43.8)
17 (53.1)

1 (3.4)
20 (69.0)
8 (27.6)

0.125

Living with partner, yes, n (%) 28 (87.5) 21 (72.4) 0.200
Histopathology, n (%)

  Diffuse astrocytoma II IDH wild‑typea 1 (3.1) 1 (3.4) –

  Diffuse astrocytoma II IDH mutantb 17 (53.1) 5 (17.2) –

  Diffuse astrocytoma II NOSc 1 (3.1) 4 (13.8) –

  Oligodendroglioma II IDH mutant/1p19Q co‑deletion 13 (40.6) 19 (65.6) –

  Oligodendroglioma II vs astrocytoma IIa,b,c 0.730

Disease characteristics
  Time post‑diagnosis, years, mean (SD) [IQR] 7.81 (3.08) [3–14] 7.86 (3.02) [3–14] 0.950
  Laterality, left, n (%) 18 (56.3) 13 (44.8) 0.446
  Location of tumour, n (%)
    Frontal
    Parietal
    Temporal
    Occipital 
    Diffuse 

17 (53.1)
2 (6.3)
4 (12.5)
0
9 (28.1)

15 (51.7)
3 (10.3)
2 (6.9)
1 (3.4)
8 (27.6)

0.753

Treatment characteristics
  Biopsy only, n (%)
  Surgery resection, n (%)

1 (3.1)
31 (96.9)

4 (13.8)
25 (86.2) 0.182

  Re‑resection, n (%) 10 (31.3) 7 (24.1) 0.580
  Chemotherapy (SR + CT), n (%) 19 (59.4) 16 (55.2) 0.799
  Time between surgery and chemotherapy, mean (SD), months 43.4 (36.8) 34.7 (28.6) 0.460
  Radiotherapy (SR + RT), n (%) 22 (68.8) 23 (79.3) 0.395
  Time between surgery and radiotherapy, mean (SD), months 39.0 (34.9) 30.7 (29.1) 0.390
  Time between surgery and re‑resection, mean (SD), months 56.1 (29.2) 65.6 (15.2) 0.450
  Combination treatment (SR + RT + CT), n (%) 17 (53.1) 15 (51.7) 1.000
  Contact rehabilitation specialist, n (%) 11 (34.4) 17(58.6) 0.153
Co‑morbidity, n (%)
  Epilepsy 18 (56.3) 20 (69.0) 0.428
  AED treatment 14 (43.8) 20 (69.0) 0.071
  Multi AED (≥ 2) 3 (9.4) 10 (34.5) 0.027

a,b,cThis variable means the tumor types a,b,c versus oligodendroglioma. IDH: isocitrate dehydrogenase; NOS: not otherwise specified; SR: surgery treatment; 
RT: radiotherapy treatment; CT: chemotherapy treatment; AED: anti‑epileptic drugs; SD: standard deviation; IQR: interquartile range.

Table III. Fatigue and employment

Total 
n = 58
Mean (SD)

RTW 
n = 31
Mean (SD)

Not‑RTW
n = 27
Mean (SD) p‑value

Fatigue (MFI)
  General Fatigue 12.07 (4.21) 10.94 (4.70) 13.37 (3.19) 0.023
  Physical Fatigue 10.52 (4.59) 8.45 (4.55) 12.89 (3.36) 0.000
  Reduced Activity 10.52 (4.28) 8.58 (4.12) 12.74 (3.31) 0.000
  Reduced Motivation 9.16 (3.75) 8.03 (3.51) 10.44 (3.66) 0.013
  Mental Fatigue 11.55 (4.49) 9.71 (4.41) 13.67 (4.41) 0.000

RTW: return to work; MFI: Multi‑dimensional Fatigue Index; SD: standard 
deviation. 

Table IV. Results of the logistic regression analyses for the 
prediction of return to work

Multivariate odds ratio p‑value

Risk factors for unemployment
  Age at diagnosis, years 1.134 0.027
  Sex, male 0.062 0.008
  Physical fatigue 1.215 0.065
  Mental fatigue 1.325 0.023
  Multiple AED (≥ 2), no 0.024 0.009

AED: anti‑epileptic drugs.

www.medicaljournals.se/jrm



JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

ti
on

 M
ed

ic
in

e

Long-term employment status and fatigue in patients with glioma p. 5 of 6

DISCUSSION

This exploratory cross-sectional study showed that 
52% of patients with grade II glioma who were em-
ployed at the time of diagnosis returned to work within 
8 years post-diagnosis. Of the RTW group, 69% re-
ported that the brain tumour had affected their work 
in terms of demotion or reduced working hours, and 
31.8% reported cognitive problems during their work 
due to their illness. The multivariate logistic regression 
model shows that 5 factors, including younger age, 
male sex, little physical fatigue, little mental fatigue, 
and no use of multiple AED, were significantly asso-
ciated with the ability to RTW.

In the current study 88% of the included patients 
were diagnosed with IDH-mutated glioma. Recent 
studies indicated that IDH-mutated gliomas were 
associated with relatively good performance status 
in the long term (22, 23). Surprisingly, no statistical 
difference was found in the RTW and not-RTW in 
relation to the IDH mutation status or treatment status. 

With the increased survival rate of the, usually 
young, adults diagnosed with low-grade glioma, em-
ployment status is a highly relevant topic. Earlier  
studies reported RTW rates between 54% and 70.7% in 
a variety of patients with glioma with a mean follow-up 
time of 1–4 years after diagnosis (10, 24, 25). A pos-
sible explanation as to why the RTW rate in the current 
study is at the low end of this range is the longer time 
post-diagnosis, with patients often developing pro-
gressive cognitive deficits over time, and the fact that 
patients were at risk of tumour progression for longer 
and needed re-treatment (re-resection, chemotherapy 
of radiotherapy) or neuro-deterioration (26). 

Cancer and its treatment have been associated with 
cognitive problems and RTW (27, 28) due to a reduced 
efficiency and slower speed at work (29). A substantial 
proportion of patients with glioma have objective or 
subjective cognitive impairments (30). Patients with 
glioma may have neurocognitive problems before sur-
gery and these may subsequently increase (31). The cur-
rent study assessed only subjective cognitive symptoms. 
As expected, the patients in the current study reported 
subjective cognitive symptoms, such as concentration 
problems (25%), and slower task performance (22%). 
It would be interesting to gain deeper insight into the 
difference between objective and subjective cognitive 
symptoms and deficits in relation to RTW. 

AED may also contribute to cognitive impairment 
(32). In the current study the multivariable logistic 
regression analysis shows that patients who do use 
multiple AED have a higher risk of not returning to 
work, which could be due to persistent seizures, but 
also to side-effects of AEDs.

Fatigue is a problem of high prevalence and impact 
in patients with brain tumours. Quality of life studies in 
patients with brain tumours show that having symptoms 
in the fatigue cluster was associated with poorer func-
tioning, and that fatigue was an independent factor for 
RTW (33, 34). More awareness of the high prevalence 
of fatigue, the underlying mechanisms and the correla-
tion with RTW issues may help to develop treatments 
with the intention to prevent fatigue, and subsequently 
unemployment. Unfortunately, no interventions that 
target fatigue are known to be effective to date (35, 36). 

This study has several limitations. The data are retro-
spective, the response rate is slightly more than 50% and 
may be influenced by unrecognized bias. Employment 
status was assessed on the date of diagnosis and ap-
proximately 8 years later in a cross-sectional study. A 
consequence is that we do not know the employment 
status of the patients within this period or how it chang ed 
during this period. This assessment of RTW does not 
allow quantification of the stability of employment, 
which may be a relevant factor if patients with glioma 
are unable to maintain previous levels of functioning. 
Patient selection may have played a role, because there is 
an over-representation of IDH mutated (IDHmt)  tumour 
patients in the study population. Because of the long time 
post-diagnosis, the tumour patients with an unfavourable 
prognosis will have passed away, and most of them will 
be patients with a IDH wild type (IDHwt) tumour. 

This study, nonetheless, has several potential impli-
cations. Patients with low-grade glioma are relatively 
young and a substantial number of them remain em-
ployed despite being hindered by fatigue and cognitive 
complaints. These patients might benefit from targeted 
vocational rehabilitation programmes. This requires 
involvement of the rehabilitation team early after  
diagnosis and long-term support programmes in order 
to enable patients to return to and maintain paid, as 
well as unpaid, employment.
The authors have no conflicts of interest to declare.
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