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Abstract

Purpose of this systematic literature review was to identify current knowledge about employment in cancer survivors. Sixty-four studies
met inclusion criteria that were original papers published between 01/2000 and 11/2009. Overall, 63.5% of cancer survivors (range 24–94%)
returned to work. The mean duration of absence from work was 151 days. Factors significantly associated with a greater likelihood of being
employed or return to work were perceived employer accommodation, flexible working arrangements, counseling, training and rehabilitation
services, younger age and cancer sites of younger individuals, higher levels of education, male gender, less physical symptoms, lower length
of sick leave and continuity of care. Cancer survivors had a significantly increased risk for unemployment, early retirement and were less
likely to be re-employed. Between 26% and 53% of cancer survivors lost their job or quit working over a 72-month period post diagnosis.
Between 23% and 75% of patients who lost their job were re-employed. A high proportion of patients experienced at least temporary changes
in work schedules, work hours, wages and a decline in work ability compared to non-cancer groups.
© 2010 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

Although cancer is still one of the leading causes of mor-
bidity and mortality worldwide, early detection and progress

1040-8428/$ – see front matter © 2010 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.critrevonc.2010.01.004
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in multimodal treatment regimes have markedly improved the
prognosis for many cancer patients during recent years. An
estimated 3,191,600 cancer cases were diagnosed in Europe
in 2006 [1]. The most common form of cancers was breast
cancer (13.5% of all cancer cases), followed by colorectal
cancers (12.9%) and lung cancer (12.1%) [1].

Although cancer is a disease more likely to occur in older
populations, a significant number of patients will experi-
ence the cancer diagnosis during an age, when career and
work-related issues play an important role in individual
and family lives. As the increase in cancer incidence and
the improvement in survival rates through use of enhanced
treatment regimes have led to a growing number of cancer sur-
vivors, the importance of work ability, (re-)employment and
social reintegration have gradually emerged as critical topics
within psycho-oncological and cancer survivorship research.
Moreover, the (re-)integration of individuals with disabilities,
chronic health conditions, diseases and handicaps into work-
ing life is one important aspect of participation according
to the International Classification of Functioning, Disability
and Health (ICF) [2].

Yet, while a large body of psychosocial cancer research
has noted the importance of distressing factors, individ-
ual coping attempts, psychosocial burden and resources in
understanding both health-related quality of life (QoL) and
psychological adjustment to cancer, considerably less atten-
tion has been focused on understanding the impact of cancer
on daily activities, work ability and employment, particularly
in the context of extended and long-term cancer survivor-
ship. Aim of this literature review was to identify the current
state of knowledge about cancer survivorship issues related
to employment and work. In particular, the review focuses
on prevalence of employment and return to work, factors
related to employment and return to work, barriers related
to not returning to work and job loss, sick leave and length
of absence from work, reduction in work hours, wages and
work changes, work ability and perceived job strain, career
changes, job satisfaction, and employer accommodation, as
well as physical and psychological disablement and QoL. A
further objective was to identify emerging issues with regard
to the impact of cancer and its treatment on work predomi-
nantly relevant to further research.

2. Method

2.1. Search strategy

A systematic literature review on return to work and
employment in cancer survivors was undertaken. Crite-
ria for considering studies for this review were original
papers published in English in peer-reviewed journals
between 01/2000 and 11/2009. The databases PubMed,
Medline, Embase and PsycInfo/Psyndex were searched
extensively using a search string of “cancer OR neo-
plasm OR carcinoma OR oncology” combined with each

of the following terms: “work”, “employment/employed”,
“occupation/occupational”, “labor”, “labor market”, “absen-
teeism”, “sick leave”, “sickness absence”, “retirement”,
“pension”, “disability pension”, “rehabilitation”, “work
ability”, “work disability”, “wages”, “job loss”, “job per-
formance”, “career” and “employer accommodation”. The
reference lists of the identified articles and literature reviews
[3–9] were searched manually until no additional articles
were found.

Inclusion criteria: Considered studies for this review had
to (1) primarily focus on employment and work-related issues
in cancer patients; (2) be an original article using quantitative
methodology; and (3) including adults.1

Exclusion criteria: Articles were excluded if they (1) only
reported incidence or measurement of employment status,
work ability or economic costs; (2) only reported employ-
ment status or work-related aspects as a correlate to another
outcome variable of interest (often as part of the sociodemo-
graphic characteristics); (3) focused on work-related cancer
risk factors (e.g. industrial or environmental risk factors); (4)
were articles using qualitative methodology (primarily non-
numerical data collection such as qualitative interviews); (5)
focused primarily on the assessment of caregivers, employ-
ers or co-workers instead of cancer patients; and (6) focused
on childhood cancer survivors. Studies on childhood cancer
survivors were excluded due to the fact that this population –
although under researched in the psycho-oncological litera-
ture – has a variety of specific topics and problems that would
be addressed adequately in an independent review.

Quality assessment: The search process was executed in
duplicate with two additional reviewers. The abstracts of
the identified articles were then searched manually by the
author and the two reviewers for relevance and inclusion in
the review.

3. Results

The database search and the review of reference lists of
the identified articles and literature reviews resulted in 417
potentially relevant articles. All abstracts were screened for
eligibility. Out of 417 articles, 353 were excluded according
to the defined exclusion criteria. Sixty-four articles met the
inclusion criteria for this review. Detailed findings are shown
in Table 1.

The majority of studies2 did solely or predominantly focus
on women and breast cancer patients or mixed cancer pop-
ulations; 17 studies largely included patients with malignant
prostate cancer, hematological cancers, stomach and colorec-
tal cancer, head and neck cancers and one study included
pituitary adenoma patients. Three studies did not specify the

1 One study included a mixed sample of cancer patients between 14 and
65 years old.

2 Several papers apparently refer to the same study, although the reported
numbers might slightly differ in different papers.
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Table 2
Factors significantly associated with a greater likelihood of being employed or return to work.

Work-related factors perceived employer accommodation for cancer and treatments (e.g. return to work meeting with employer), flexible working
arrangements counseling, training services, job replacement services, job search assistance and maintenance services, rehabilitation cancer disclosure to
colleagues

Demographic factors younger age and cancer sites of younger persons (e.g. genitourinary cancers, melanoma and Hodgkin’s disease), higher levels of
education male gender

Cancer and treatment-related factors absence of surgery less physical symptoms lower length of sick leave continuity of care advice from doctor about
work

cancer diagnoses of the patients recruited. Forty-seven stud-
ies were cross-sectional, 17 studies had a longitudinal design,
and 23 studies were able to include a comparison group.
The mean sample size (cancer survivors) was 496 (range
45–2259), though 9 studies included larger samples, mainly
through use of national health insurance or cancer registry
data. The mean age of patients was 50 years (range 14–88
years) (Tables 2 and 3) .

3.1. Prevalence of employment and return to work

Twenty-eight out of 64 studies reported data about rates of
employment or return to work in cancer survivorship. Over-
all, on an average 63.5% of the participants (range 24–94%)
managed to return to work depending on the period of time
after cancer treatment. At six months following diagnosis, on
an average 40% of patients had returned to work or had con-
tinued working during treatment (range 24–72%) [10–13]; at
12 months a mean of 62% had returned to work or had con-
tinued working during treatment (range 50–81%) [10–16];
at 18 months a mean of 73% had returned to work (range
64–82%) [10,12,17,18]; and at 24 months on an average 89%
of patients had returned to work (range 84–94%) [19,20]. One
study reported that 82% of women who had worked before
their breast cancer diagnosis returned to work at a median
follow-up of 36 months [21]. Another study showed that 67%
of cancer patients were able to work five years after cancer
diagnosis [22]. Several studies did not specify the time since
cancer diagnosis or treatment completion until return to work
[2,23–30].

Overall, studies indicated a steady increase of return to
work from on an average 40% at six months post diagnosis
to 62% at 12 months, 73% at 18 months, and to 89% at 24
months after cancer diagnosis. Compared to non-cancer com-
parison groups, research showed slightly different findings,
particularly when time since treatment had been considered.
Sanchez et al. [27] showed that 81% of those patients who

returned to work sustained employment five years after diag-
nosis. Prostate cancer patients were less likely to be working
six months compared to controls, but at 12 months post
diagnosis, the likelihood of employment for cancer patients
and cancer-free control subjects was not significantly differ-
ent [31]. In contrast, although Taskila et al. [32] found that
the employment rate among cancer patients before diagnosis
(78%) was the same as in the cancer-free population, how-
ever, about 2.5 years after diagnosis, the employment rate
of cancer survivors was significantly lower (64%) than in
matched referents (73%) [32]. Breast cancer patients were
found to be significantly less likely to be employed six months
following diagnosis compared to healthy controls [11,33].
Ahn et al. [23] showed that employment decreased from 48%
to 33% after breast cancer treatment and significantly less
patients worked after treatment relative to the general popu-
lation. Also among stomach cancer survivors, non-working
was significantly higher (47%) than in the general population
(37%) [34]. Similar findings were observed by Maunsell et
al. [35] and Drolet et al. [36]: At three years after diagno-
sis, slightly more cancer survivors were unemployed or not
working compared to cancer free comparison groups.

3.2. Factors related to employment and return to work

A previous review by Spelten et al. [3] documented that
62% of cancer patients (range 24–93%) manage to return
to work depending on the period of time following treat-
ment. Perceived employer accommodation for cancer and
treatments was a strong and significant predictor for return
to work. Recent studies seem to strengthen the findings by
Spelten et al. [3]. Pryce et al. [13] found a return to work meet-
ing with the employer as well as advice from doctor about
work as factors significantly positive associated with return
to work in cancer survivors. Moreover, counseling, miscella-
neous training services, job replacement services, job search
assistance and maintenance services [24] as well as perceived

Table 3
Barriers related to returning to work and to job loss.

Work-related barriers non-supportive work environment manual work, company employment perceived employer discrimination because of cancer and
treatment low income

Demographic barriers higher age lower levels of education female gender
Cancer, treatment-related and psychological barriers cancer type (liver, lung cancer, advanced blood and lymph malignancies, brain and CNS cancer

sites, gastrointestinal cancers, pancreatic cancer, head and neck cancers) advanced tumor stage extensive surgery use of endocrine therapy overall poor
health and disablement physically exhaustion and deterioration presence of fatigue and physical symptoms presence of comorbid mental diseases (e.g.
depression)
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employer accommodation [18] were significantly associated
with a greater likelihood of being employed.

Further factors related to return to work were younger age
and cancer sites of younger individuals [25,32,37,38], higher
levels of education [25], continuity of care [15], absence of
surgery [17], less physical symptoms [13], the length of sick
leave [17] as well as male gender and ethnicity [38]. Higher
employment levels in cancer survivors correlated with being
single or separated, divorced or widowed [23]. Cancer types
with a greater proportion of survivors working were gen-
itourinary, melanoma and Hodgkin’s disease [38]. Several
studies reported the impact of physical and psychological
symptoms on return to work. Pryce et al. [13] found higher
levels of fatigue and overall stress significantly associated
with return to work whereas Villaverde et al. [30] showed
that the sequelae of the disease, cancer treatment and disease
stage were independently associated with the ability to work
after the end of treatment. Factors associated with working
during treatment were the possibility of flexible working, can-
cer disclosure to colleagues and difficulties managing fatigue
[13]. The findings by Chan et al. [24] indicated that 52%
cancer survivors were successful employed after receiving
vocational rehabilitation services.

3.3. Barriers related to not returning to work and to job
loss

Non-supportive work environment, manual work, can-
cer types associated with an unfavorable prognosis, the
presence of fatigue and physical symptoms, and perceived
employer discrimination because of cancer and treatment
have been previously reported as barriers for returning to
work [3,35,39]. In the current review, a range of similar
employment barriers and risk factors for unemployment and
job loss in cancer patients was detected.

Overall, cancer survivors were found to have a signifi-
cantly increased risk for unemployment [40–42] and were
less likely to be re-employed [43,44]. A projected 13% of all
survivors had quit working for cancer-related reasons within
four years post diagnosis [45]. Amir et al. [17] found about
10% of cancer patients in a UK region stopped working after
diagnosis. Peuckmann et al. [46] showed that 11% of patients
stopped working or changed their job due to breast cancer;
and findings by Stewart et al. [29] revealed that 41% of breast
cancer patients were no longer working at on an average 9
years post diagnosis.

Several findings showed that between 47% and 53%
of cancer survivors lost their job or quit working over a
12-month, 72-month period, respectively; and 26–50% of
survivors lost their job or quit working within the first year
post diagnosis [45,47,48]. However, between 23% and 75%
of patients who lost their job were re-employed. Park et al.
[48] showed that the mean time to job loss was 41 months,
significantly lower in cancer patients than in non-cancer con-
trols (50 months). The mean time to re-employment was 46
months [44]. Likewise, the mean time to re-employment was

significantly longer in cancer patients than in the non-cancer
comparison group (47 months vs. 32 months) [44].

Use of endocrine therapy was associated with a twofold
increase risk of not having returned to work after two years
post diagnosis [20]. Risk for unemployment was associ-
ated with extensive surgery [23], advanced tumor stage
[2,11,18,20,23,45,47], chemo- and radiotherapy [21], higher
age [21,34,40,48,49], female gender [24,34,48] and lower
levels of education [2,21,24,28,32,47]. A range of cancer
sites had been associated with a higher risk for unemploy-
ment and job loss. These cancer sites include liver cancer
[2,44,47,48], lung cancer [32,38,44,48], advanced blood and
lymph malignancies [32,44,45,48], brain and CNS cancer
sites [32,44,45,48], gastrointestinal cancers [38,44,48], pan-
creatic cancer [44,48], head and neck cancers [38,45] as well
as gynecological cancers [38].

Results furthermore revealed the significant impact of
socioeconomic and work-related factors on unemployment
such as low income [23,40,48,49], manual and non-
sedentary work [40,47,49], company employment [48], union
membership [36] and perceived employer discrimination,
psychological or self-perceived constraints [18,21]. Working
environment, physically exhaustion and deterioration were
found as the most frequent reasons for not returning to work
[20]. Findings by Bradley and Bednarek [22] revealed that
poor health and disablement as frequent cause to stop work-
ing. Overall, the presence of comorbid diseases, a poor health
status and depression have been found as risk factor for unem-
ployment [18,23,40].

A higher percentage of cancer patients retired from their
jobs post diagnosis compared to non-cancer controls [31,50].
A Danish study showed that patients had a significantly
increased risk of early retirement pension compared to
cancer-free controls [51]. Risk factors for early retirement
included older age; dissimilated disease, manual job, and
sickness leave the year before taking early retirement pen-
sion, physical and psychological comorbidity, low education
and low income as well as cancer sites containing leukemia,
prostate cancer and ovary cancer.

3.4. Sick leave and length of absence from work

Merely few studies have investigated the length of sickness
absence in cancer, indicating a wide range from on an average
27 days in prostate cancer patients [52] to on an average 11
months in early-stage breast cancer survivors [19,21]. On the
basis of the reported sick leave periods, the mean duration of
absence from work was 151 days [17,19,27,49,52]. However,
a recent study by Roelen et al. [53] reported that the mean
duration of sickness absence due to breast cancer was 349
days and another study by Ohguri et al. [54] showed a mean
duration of sick leave of 86 days (range 11–929 days). Balak
et al. [19] reported that 35% of breast cancer patients were
absent longer than one year.

Short et al. [45] reported that 41% of male and 39% female
patients with mixed cancer sites who were working at the
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time of diagnosis stopped working during cancer treatment.
Patients older than 60 years reported a higher prevalence of
sick leave [46]. At the end of cancer treatment, Molina et al.
[37] found an age over 44 years, elementary school educa-
tion, comorbidity, disease stage IV, presence of sequelae and
having lung cancer significantly associated with sick leave. In
contrast, compared with survivors belonging to a union, those
patients who did not belong to a union and those who were
self-employed were more likely to report no work absence
[49].

No significant differences in current sick leave between
cancer survivors and non-cancer controls were found by
Gudbergson et al. [55] and by Drolet et al. [49]. The lat-
ter study showed that disease-free women had no longer
length of sickness absence than women in the comparison
group three years post diagnosis. Duration of absence from
work was significantly longer in patients who underwent
chemotherapy or multimodal treatment [10,19,21,27,37,49],
who belonged to the most economically deprived group [17],
who reported higher levels of fatigue, physical complaints,
and higher workload [10], who were older and who reported
work changes due to cancer [56].

3.5. Reduction in work hours, wages and work changes

The majority of studies that concentrated on working time
reported a reduction in work hours – at least partially or over
a time limited period – in cancer survivors [34]. Slightly more
than 50% of survivors reduced their work schedule at least
one time, although 86% of survivors returned to former work
schedules [22]. Working women with breast cancer reduced
their weekly hours worked by nearly 18% at six months
following diagnosis [11]. Compared with the general pop-
ulation, cancer survivors reported reduced working hours
significantly more difficulties with reduced working hours
[23].

For both genders, significant effects of survivorship on
the probability of full-time employment and hours were
found [57]. However, it is noteworthy that again for both
genders, these effects were primarily attributable to new can-
cers. There were no significant effects on the employment of
cancer-free survivors [57]. Likewise, Peuckmann et al. [46]
found a similar extent of employment (paid by the hour, tem-
porary work, and average weekly hours) between patients and
the general women population. However, cancer survivors
of both genders worked an average of 3–5 h less per week
than non-cancer controls [57]. The findings by Steiner et
al. [28] showed that 57% of cancer survivors who remained
employed after treatment, reduced work by more than 4 h
per week with a mean reduction of 16 h per week. In a fur-
ther study, the mean hours per week were 49 h for full-time
workers, and 20 h for part time workers [22]. In contrast,
Bradley et al. [33] showed that employed breast cancer sur-
vivors were even estimated to work 3.4 h more a week than
other employed women. A reduction in work hours was sig-
nificantly associated with advanced stages [11] more physical

(e.g. lack of energy) and psychological symptoms (feeling
useless, anxiety, depression) [28].

A significant proportion of patients had changed work due
to cancer. Amir et al. [17] found 8% of breast cancer patients
had changed to a different work place and Gudbergson et al.
[56] showed that 17% of the sample reported work changes
due to cancer. Similar results with regard to the percentage
(15%) of women who reported work changes were found
by Fantoni et al. [21]. Patients who reported work changes
were significantly more frequently female and worked part
time. Moreover, patients who had changed work had sig-
nificantly poorer current work ability, reduced physical and
mental work ability as well as significantly higher anxiety
and depression [56].

Overall contrary findings have been found related to earn-
ings and wages in cancer patients. No differences in annual
household income levels as well as in the number of paid
hours per week and in working time each week (full-time,
part-time) between cancer survivors and non-cancer control
subjects could be observed by Gudbergson et al. [58].

In contrast, recent studies found cancer to be associated
with a 12% decline in overall earnings [41]. Breast can-
cer patients reported a 16% decrease in wages [23]. On
average, working women lost 27% of their projected usual
annual wages (median = 19%) after compensations received
had been taken into account [59]. A higher percentage of
lost wages was significantly associated with a lower level
of education [41,59], lower social support, chemotherapy,
self-employment, shorter tenure in the job, and part-time
work. Furthermore, Syse et al. [41] found that leukemia,
lymphomas, lung, brain, bone, colorectal, and head-and neck
cancer resulted in the largest reductions in employment and
earnings. One study showed significantly higher earnings in
breast cancer survivors than among the non-cancer compar-
ison group [33].

3.6. Work ability and perceived job strain

The concept of work ability emphasizes that individual
work ability is a process of human resources in relation to
work [60]. Thus, work ability can be defined as an individual’s
physical, psychological, and social resources for participa-
tion in any kind of paid work or self-employment. Work
ability is dependent on mental and somatic health status as
well as on social skills, level of education, motivation, work
demands, the work environment, and the organization of the
work [57,60].

Several studies investigated work ability following diag-
nosis and treatment, and found a reduction in physical
or mental work ability up to 26% [23,31,34,57,58,61–63].
Even four years post diagnosis, Hansen et al. [64] showed
that breast cancer survivors reported higher levels of age-
adjusted work limitations compared to a non-cancer group
of employed workers. In contrast, the current work ability
improved significantly over time in a study by De Boer et
al. [12]. In this study, work ability of women improved more
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over time compared to male employees. Also, Taskila et al.
[62] did not observe difference in the mean of work ability
between cancer survivors and their referents for both genders.
Work ability at six months after sick leave strongly predicted
return to work at 18 months [12].

Risk for reduced work ability was associated with hema-
tological neoplasias [12], chemotherapy and multimodal
therapy [12,62,63] older age among women, diseases or
injuries [62], as well as with work changes due to cancer
[57]. In contrast, better work ability was found to be related to
genitourological and gastrointestinal cancers [12], to a higher
level of education [62], to better social climate at work and
greater commitment to the work organization among both
genders [62]. In comparison to non-cancer controls, cancer
survivors did not differ significantly in their job or work
strain [55]. However, female patients were found to expe-
rience more job strain than male patients [55]. Furthermore,
cancer survivors who had changed their work due to can-
cer reported significantly higher demands caused by tasks of
work and overall work load [56].

3.7. Career changes, job satisfaction, and employer
accommodation

Following a diagnosis of cancer, 56% of patients who
returned to work reported changes in occupational role [28].
In a study of 378 women with breast cancer, who were
assessed nine years post diagnosis, about one forth of patients
reported a career change, 12.5% retired early as a result of
cancer, 41% felt the cancer had altered their priorities and
ambitions at work, and 12% reported that they were unable
to fulfill their work or career potential [29]. However, another
26% of the women felt that cancer had made them more goal
focused and 6.5% reported a positive career change [29]. A
study by Gudbergson et al. [61] revealed no differences in
work engagement between cancer patients and the compari-
son group.

The majority of patients told employers and co-workers
about the cancer disease [30], whereas Stewart et al. [29]
reported that only 41% of the sample had told their cancer
diagnosis to their boss or supervisor at work. Bouknight et al.
[18] showed that 87% of breast cancer patients perceived their
employer as accommodating to their cancer and treatment.
Similar results found that cancer survivors reported only few
workplace barriers on returning to work [28]. About 29%
of patients noticed changes in their relation with co-workers
and managers, however, usually in a supportive way [30].
Changes in patient’s relationship with co-workers and man-
agers were also found among 21% of survivors by Molina et
al. [37]. Cancer patients had received most support from their
co-workers [65], however, 39% of women and 29% of men
hoped for more support particularly from the occupational
health care personnel.

Few studies, however, reported difficulties in returning to
work. Findings indicated that 2% of breast cancer survivors
reported reduced opportunity for promotion [23]; and one

fifth of those survivors who returned to work and stayed in
the same employment reported deterioration in job satisfac-
tion and career prospects [17]. Schultz et al. [38] reported
that 7% of cancer survivors had experienced job discrimina-
tion such as getting fired or forced to quit, denied promotion,
denied employment or the inability to obtain health insur-
ance. Patients who changed their job due to cancer not only
had higher demands caused by tasks of work and work
load, but also lower support from colleagues [56]. More-
over, cancer survivors were more likely to file job loss
claims and differential treatment related to workplace policies
[66].

3.8. Physical and psychological disablement and quality
of life

The impact of cancer and cancer treatments may be par-
ticularly evident at the workplace. Cancer survivors were
significantly more likely as non-cancer controls to report fair
or poor health, psychological disabilities, limitations of activ-
ities of daily living, functional limitations, and, among those
under the age of 65, being unable to work because of a health
condition [67,68].

Bradley and Bednarek [22] as well as Short et al. [45,69]
found cancer-related disabilities in 10%, 20% of the sam-
ples, respectively and half of the patients with disabilities
were working [45]. In a recent study, 27% of male and 32%
of female survivors reported work disabilities [69]. For both
genders, the rate of work disability was significantly higher
in the cancer sample compared to non-cancer controls [69].
The increase in disability for survivors with any new can-
cers was significantly greater than the increase in disability
for cancer-free survivors [69]. Cancer survivors were found
to be more likely to have comorbid diseases than controls,
particularly evident among male patients, who had a sig-
nificantly worse subjective health status and higher somatic
symptom levels than non-cancer controls [58]. Gudbergson
et al. [61] in addition found statistically lower rates of vigor
domains among cancer patients, and a significantly poorer
health status, greater numbers of disease symptoms, more
anxiety, and reduced physical QoL. Limitations were most
frequently reported by long term breast cancer survivors in
the following activities: managing ‘heavier work at home,
taking a short walk with a ‘rather healthy speed, climb-
ing stairs, doing the grocery, and taking the bus [46]. In
addition, going outside the house, walking around at home,
taking a bath, getting dressed, and managing light work
at home were reported by 65% of patients as troublesome
[46].

Cancer-related fatigue is a profound fatigue related to can-
cer or its treatment and has been recognized as a common
and debilitating complaint among cancer survivors [70]. Sev-
eral studies have found fatigue and exhaustion to impact
both housework and gainful work. In nearly half of the
patients, fatigue and exhaustion were the most frequent prob-
lems reported and cancer survivors had more difficulties with
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fatigue and exhaustion compared to the general population
[23]. Cancer survivors reported significantly more fatigue
in performing both housework and gainful work compared
to population-based control group [34]. Hansen et al. [64]
showed that fatigue explained 71% of the contribution of
overall symptom burden. However, a recent study revealed
that fatigue was reported in 13% of patients and neither post-
poned partial return to work nor full return to work [19],
although another study found that among women who had
returned to work, 77% suffered from fatigue [21]. Few stud-
ies have focused upon psychosocial aspects in return to work.
The lowest level of psychosocial distress and the highest lev-

els of physical and mental functioning, and QoL were found
in women who continued to work through treatment, followed
by women who discontinued to work through treatment but
returned to work [26]. Likewise, highest level of psychosocial
distress and lowest levels of physical and mental functioning,
and QoL were found in women who stopped working after
the cancer diagnosis [26]. Among fully employed patients
with hematological malignancies, 73% reported good QoL
compared to 22% of those on disability insurance and 28%
of those on part-time work. Age and employment status were
significantly associated with QoL [14]. In contrast, being
employed was found to be negatively associated with body

Fig. 1. Independent, mediating factors and outcome criteria related to research about work in cancer survivorship.
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changes, negative self-evaluation, negative outlook and life
interference [71]. Furthermore, cancer survivors who had
changed their work due to cancer had significantly higher lev-
els of anxiety and depression as well as significantly poorer
physical and mental QoL [58].

4. Research model for the investigation of
work-related aspects in cancer survivorship

Fig. 1 shows a research model including a range of
independent factors, mediating factors and outcome crite-
ria that have guided research about work and employment
in cancer survivorship through recent years. Following the
diagnosis of cancer, disease specific factors such as early vs.
advanced cancer stage, and cancer site as well as treatment-
related factors such as surgery and multimodal treatments
have been frequently included as independent variables.
This review identified a large number of mediating vari-
ables related to six categories. These categories include (1)
demographic factors such as age, gender, education, and
income; (2) impairments and health-related factors such as
pain, fatigue, physical symptoms; (3) psychosocial factors
such as distress, depression, anxiety and the availability
of social support; (4) motivational factors such as individ-
ual meaning of work; (5) work-related factors related to
the type or nature of work, work demands and responsi-
bilities; and (6) and variables associated with work-related
interventions and care such as vocational training and reha-
bilitation services. Work-related outcome criteria consist
of a wide range of variables such as continuity of work,
employment and return to work, work ability, absence from
work and career changes. Further outcome variables refer to
dimensions of quality of life, social reintegration and psy-
chological well-being as well as – though less frequently
– to economic variables such as costs of decline in work
productivity.

5. Discussion

This literature review aimed to provide an overview over
the current state of knowledge about cancer survivorship
issues related to employment and work-related aspects. Sixty-
four studies published between 01/2000 and 11/2009 were
included into this review and analyzed in detail with regard to
frequency of employment and return to work, factors related
to employment and return to work, barriers related to not
returning to work and job loss, absence from work, reduction
in work hours, wages and work changes, work ability and
perceived job strain, career changes, and employer accom-
modation, as well as physical and psychological disablement
and QoL.

An increasing number of cancer patients are likely to
continue working or return to work after cancer treatment
completion. There is an increasing recognition of the employ-

ment and work consequences following cancer treatment
[8]. Unfavorable consequences may include unemployment
or adverse work changes, career changes and a variety of
physical and functional disabilities as well as increasing
psychological distress or mental disorders, which also may
adversely affect a patient’s work ability, working conditions,
and work satisfaction. However, since work has the potential
to help patients to regain a sense of normalcy, of being valued,
of meaning, and of reintegration into society, work may com-
prise a range of positive consequences for the recovery and
the psychological well-being of cancer survivors [72]. Find-
ings from qualitative research show that patterns of return
to work and work changes are rather diverse and complex
[73].

Although important and significant findings have emerged
in previous studies on work and employment in cancer sur-
vivorship, only limited knowledge exists about the middle
and long-term impact and interaction effects of treatment-
related physical, demographic and psychosocial factors as
well as of work-related aspects on employment and return
to work in cancer survivors. In particular, the impact of psy-
chosocial factors such as socioeconomic status on return to
work is under investigated. Furthermore, economic aspects of
work-related problems such as absence from work, decline
in work productivity, and early retirement have been only
marginally considered so far. Feuerstein and Harrington [74]
suggested within the recommendations for the U.S. National
Occupational Research Agenda (NORA) the implementation
of epidemiological studies on work and employment in can-
cer survivors, the identification of modifiable risk factors for
unemployment, the detection and long-term surveillance of
problems in affected workers as well as evidence based cost
effective approaches.

From a psychosocial perspective the following research
implications derived from the literature review:

The investigation of the impact of different and mul-
timodal cancer treatments on physical, cognitive and
psychosocial functioning and on work-related outcomes such
as work ability, work productivity, employment and work
changes using longitudinal approaches including various
working conditions as well as early and more advanced stage
cancer patients.

The investigation of self-reported cognitive impairments
and fatigue following different cancer treatments relevant to
work and employment and the exploration of possible neu-
ropsychological correlates.

Development of valid measures of cancer- and treatment-
induced work-related experiences and impairments for both
cancer survivors, and employers considering physical, psy-
chological, sociological aspects, as well as indicators that can
be used for economic analyses.

The exploration of experiences of work ability and
employment in cancer survivors from the perspective of
employers. It is essential for the development of vocational
interventions to gain information about the frequency of
work-related impairments and problems of cancer survivors
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in different companies and work sectors, and to gain knowl-
edge about how employers deal with work-related problems
among cancer survivors.

The exploration of economic effects and costs of work dis-
ability, work-related problems, decline in work-productivity
and absence from work among cancers survivors through
health economic analyzes of cancer-related productivity loss.

Development and evaluation of counseling interventions
as well as rehabilitative occupational interventions to help
patients return to work and to better adapt to work changes
and new occupational responsibilities.

6. Conclusion

Developing a better understanding of cancer and
treatment-induced work-related problems will facilitate
cancer survivorship research. Developing new measures of
work-related aspects in cancer survivors is critical to improv-
ing the understanding and assessment of central dimensions
of work and occupational aspects in cancer survivorship.
Although significant findings have emerged using existing
measures of cancer and treatment-induced work-related
aspects in cancer patients, the importance of work ability
and employment, and the relationship between work ability,
employment and physical, psychosocial, and cognitive func-
tioning will be clarified by the development and validation
of measures that are appropriate to cancer survivors. Despite
the importance of work and employment-related issues in
cancer survivorship, at present there are little attempts to
investigate this area from a multidisciplinary perspective and
understanding including psycho-oncological/psychosocial,
neuropsychological, sociological and economic expertise.
The identification of indicators of work-related problems and
the use of enhanced assessment strategies and economic anal-
yses are recommended and an essential step emerging from
current research findings. Profound understanding of cancer
and treatment-induced impairments and their impact on daily
activities and work is an essential basis for the development of
educational, rehabilitative and occupational interventions in
cancer care. A better understanding of cancer and treatment-
induced physical, cognitive and psychosocial treatment
consequences related to work-related problems will help to
develop interventions and educational programs for patients,
health care professionals and employers to better address
the needs of individuals with cancer in their professional
life.
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