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Abstract
Purpose To quantify the relationship of cancer diagnosis to workforce participation in Australia, according to cancer type,
clinical features and personal characteristics.
Methods Questionnaire data (2006–2009) from participants aged 45–64 years (n=163,556) from the population-based 45 and Up
Study (n=267,153) in New South Wales, Australia, were linked to cancer registrations to ascertain cancer diagnoses up to
enrolment. Modified Poisson regression estimated age- and sex-adjusted prevalence ratios (PRs) for non-participation in the
paid workforce—in participants with cancer (n=8,333) versus without (n=155,223), for 13 cancer types.
Results Overall, 42% of cancer survivors and 29% of people without cancer were out of the workforce (PR=1.18; 95%CI=1.15–
1.21). Workforce non-participation varied substantively by cancer type, being greatest for multiple myeloma (1.83; 1.53–2.18),
oesophageal (1.70; 1.13–2.58) and lung cancer (1.68; 1.45–1.93) and moderate for colorectal (1.23; 1.15–1.33), breast (1.11;
1.06–1.16) and prostate cancer (1.06; 0.99–1.13). Long-term survivors, 5 or more years post-diagnosis, had 12% (7–16%) greater
non-participation than people without cancer, and non-participation was greater with recent diagnosis, treatment or advanced
stage. Physical disability contributed substantively to reduced workforce participation, regardless of cancer diagnosis.
Conclusions Cancer survivors aged 45–64 continue to participate in the workforce. However, participation is lower than in
people without cancer, varying by cancer type, and is reduced particularly around the time of diagnosis and treatment and with
advanced disease.
Implications for Cancer Survivors While many cancer survivors continue with paid work, participation is reduced. Workforce
retention support should be tailored to survivor preferences, cancer type and cancer journey stage.
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Introduction

The number of cancer survivors is increasing worldwide,
largely due to improvements in detection and treatment, and
an aging population. In 2018, there were an estimated 43.8
million cancer survivors diagnosed within the previous 5
years globally and an estimated 0.8 million people in
Australia are living with cancer [1].

People living with cancer have identified social and eco-
nomic participation, and other ‘person-centred’ outcomes—
such as maintaining mental health, physical ability and quality
of life—as central to their ability to lead rich, fulfilling and
successful lives [2, 3]. Workforce participation is a key con-
tributor to economic and social engagement and is viewed by
cancer survivors as having intrinsic and extrinsic value, pro-
viding an internal sense of self-worth and meaning, as well as
having external worth through economic benefit and contri-
bution to society [4]. Some survivors fear discrimination and
being denied work due to their diagnosis, especially those in
more vulnerable positions with fewer resources; those affected
report significant distress at being excluded from work [4].

While substantial numbers of cancer survivors globally are
of working age (i.e. 15 to 64)—an estimated 21.4 million
[1]—there is limited large-scale evidence about the relation-
ship of cancer to workforce participation. The evidence that is
available indicates that work discontinuation or interruption is
increased in cancer survivors compared to people without
cancer; there is also suggestive evidence that it is related to
the type of cancer, time since cancer diagnosis and stage of the
disease, with participation being lower in those diagnosed
recently and those with advanced disease [5–11]. The relation-
ship between cancer treatment and workforce participation,
and the potential role of physical disability in workforce par-
ticipation among cancer survivors are underexplored in inter-
national studies. The few Australian studies that have studied
work cessation [12, 13] in cancer survivors involved single
cancer types and small samples. Hence, detailed information
about the relationship of workforce engagement to specific
cancer types, cancer stage, changes over time and treatment
is lacking in Australia. Comparisons with the general popula-
tion without cancer—and potentially with other health
conditions—are also generally not available. This means that
work-related expectations for cancer survivors and those car-
ing for them are unclear and critical life decisions are being
hampered by limited evidence. It also means the capacity of
cancer survivors to continue in the workforce, if they wish to
do so, may be underestimated and evidence to challenge the
stigma contributing to this is inadequate.

This study aimed to comprehensively quantify workforce
participation in people with cancer, overall and according to
cancer type, time since diagnosis, stage and recent treatment
for cancer, and to compare it with participation in people
without cancer. We also aimed to examine whether the

relationship between cancer and workforce participation var-
ied by socio-demographic and health factors, and in particular,
by physical functioning limitations—as a measure of co-
existing physical disability. Although both paid and unpaid
work were considered, paid work was emphasised due to its
economic consequences. Hours of paid work per week among
those in paid workforce and retirement due to ill health among
those who retired were compared for people with cancer and
those without cancer.

Materials and methods

The Sax Institute’s 45 and Up Study is a population-based
cohort study of 267,153 men and women aged 45 and over in
the state of New South Wales (NSW), Australia. Residents in
NSW were randomly sampled from the Medicare Australia
database which covers all citizens and permanent residents, in
addition to some temporary residents and refugees who receive
universal health care coverage under Medicare. The cohort in-
cludes approximately 10% of NSW residents in the eligible age
group. Individuals joined the study by completing a self-
administered postal questionnaire (distributed from 1 January
2006 to 31 December 2008) and giving informed consent for
long-term follow-up and linkage of their data to other popula-
tion health databases. The general study methods are described
in detail elsewhere [14]. Ethical approval for the conduct of the
45 and Up Study was provided by the University of New South
Wales HumanResearch Ethics Committee. Ethical approval for
the present analysis was provided by the NSW Population &
Health Services Research Ethics Committee (12/CIPHS/31)
and the Australian National University Human Research
Ethics Committee (2012/504).

Baseline questionnaire data included self-reported informa-
tion on socio-demographic factors, work and retirement, med-
ical and surgical history, and health factors. The study ques-
tionnaire is available at https://www.saxinstitute.org.au/our-
work/45-up-study/questionnaires/.

Questionnaire data from study participants were linked prob-
abilistically to administrative datasets including data from the
NSW Central Cancer Registry (CCR, 1 Jan 1994–31
Dec 2013). This probabilistic matching is conducted by the
NSW Centre for Health Record Linkage (CHeReL) and is
known to be highly accurate (false-positive and false-negative
rates <0.4%) [15]. The linked CCR data comprised records of
all diagnosed cancers (except those C44 codes that indicate a
basal cell carcinoma or a squamous cell carcinoma, as these
cancers are not notifiable diseases and hence not reported to
cancer registries) for NSW residents, including date of diagnosis
and International Classification of Diseases (ICD) coded cancer
types and sites. Following the exclusion of participants with in-
valid data on age or date of recruitment (n=461, 0.17%) or data
linkage errors (n=187, 0.07%), the analysis dataset initially
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consisted of 266,505 participants. Participants who were 65 and
above were also excluded (n=102,949, 38.54%). The final anal-
ysis dataset consisted of 163,556 participants.

Exposure

The main exposure was cancer diagnosis up to completion of
the baseline questionnaire. Participants were classified as hav-
ing a cancer diagnosis if they had a record in the CCR data-
base in the 12 years prior to baseline; these individuals were
considered ‘cancer survivors’. This maximised the available
data from 1994 onwards and allowed the same look-back
period to give equal probability of cancer identification for
all participants. For those participants identified with a cancer
diagnosis, the type, date of diagnosis and stage of cancer were
also ascertained from the CCR database. To ensure sufficient
sample sizes for reliable evidence covering as many cancer
survivors as possible, we conducted specific analyses on the
12 cancer types with highest age-standardised incidence in
Australia [16] a priori, except cancer of the pancreas which
was excluded due to a small number of cases in the 45 and Up
Study; oesophageal cancer and multiple myeloma were also
included due to their known adverse effects on wellbeing [17].
Cancer types were classified as breast (ICD-10AM diagnosis
code C50, women only); prostate (C61, men only); lung
(C33–C34); melanoma (C43); colorectal (C18–C20); non-
Hodgkin’s lymphoma (NHL, C82–C86); kidney (C64); oe-
sophagus (C15); uterus (C54–C55, women only); bladder
(C67); thyroid (C73); leukaemia (C91–C95); multiple myelo-
ma (C90.0); and other cancers (Supplementary file, Table S1).

Time since diagnosis was classified as <1 year, 1–<5 years,
5–<10 years and 10 or more years. For participants with more
than one record of cancer diagnosis, the diagnosis closest to
study enrolment date was used. Stage of cancer was classified
as localised to tissue or origin, regional spread to adjacent
organs and/or regional lymph nodes, distant metastases, and
unknown stage (only solid cancers (ICD-10AM diagnosis
codes C00.0-C43.9 or C45.0-C80) were staged). Recent treat-
ment was classified as yes/no based on responses to the base-
line survey question ‘In the last month have you been treated
for cancer?’ Patients were not asked whether treatment was
curative or palliative, so this variable provides an indication of
general treatment for cancer. The reference group of the study
comprised respondents with no record of a cancer diagnosis in
the CCR database prior to enrolment in the study.

Outcomes

In our study, we examined three main outcomes: participation
or non-participation in the paid workforce, number of paid
hours of work per week among those in paid workforce, and
retirement due to ill health or for other reasons among those
retired. All outcomes were based on questions from the

baseline questionnaire, ‘What is your current work status?’;
‘If you are partially or completely retired, why did you re-
tire?’; and ‘About how many hours each week do you usually
spend doing the following? paid work, voluntary/unpaid
work’.

Participants classified as being in the paid workforce in-
cluded those who reported valid non-zero paid hours (above
0 and below 100 hours per week) and/or current work status in
at least one of the following four response options, ‘in full
time paid work’, ‘in part time paid work’, ‘partially retired’
and ‘self-employed’. Participants who identified their current
work status as ‘completely retired/pensioner’ or ‘disabled/
sick’ or ‘doing unpaid work’ or ‘studying’ or ‘looking after
home/family’ or ‘unemployed’ or ‘other’ were classified as
not being in the paid workforce. Among those who retired,
reasons for retirement were categorised into retirement due to
ill health and retirement due to other reasons. The latter in-
cluded the following response options, ‘reached usual retire-
ment age’, ‘lifestyle reasons’, ‘to care for family member/
friend’, ‘made redundant’, ‘could not find a job’ and ‘other’.

Other variables

Socio-demographic characteristics of interest derived from the
baseline questionnaire included age (categorised as 45–49
years; 50–54 years; 55–59 years; 60–64 years), sex, education
(no school certificate, certificate/diploma/trade, university de-
gree) and country of birth (Australian born, not Australian
born). Region of residence, derived from the postcode’s mean
Accessibility Remoteness Index of Australia Plus score [18],
was categorised as major city, inner regional, outer regional
and remote/very remote. Health characteristics of interest in-
cluded body mass index (BMI, in kg/m2: underweight (15–
<18.5), normal (18.5–<25), overweight (25–<30), obese
(≥30–50)), physical activity (tertiles of sessions per week
weighted for intensity), smoking status (never/past/current
smoker), number of alcoholic drinks per week (0, 1–14, ≥15
drinks per week), physical functioning limitations measured
using the Medical Outcomes Study Physical Functioning
(MOS-PF) score [19] (no limitations (MOS-PF score=100),
minor limitations (90–99), moderate limitations (60–89), se-
vere limitations (<60)), psychological distress measured using
the Kessler-10 (K10) scale [20] (low distress (10–<16), mod-
erate distress (16–<22), high distress (22–50) , self-rated
health (excellent/very good/good/fair/poor), and self-rated
quality of life (excellent/very good/good/fair/poor).
Comorbidities (yes/no) were based on responses to questions
on ‘Has a doctor ever told you that you have…’

Statistical methods

Descriptive statistics were used to summarise demographic
and clinical data. Modified Poisson regression modelling
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[21], which combines a log Poisson regression model with
robust variance estimation, was used to estimate the preva-
lence ratios (PRs) and their related 95% confidence intervals
(CIs) to quantify the association between a cancer diagnosis
and binary outcomes: non-participation in paid workforce and
retirement due to ill health, overall and according to cancer
types. Generalised linear models assuming a Normal distribu-
tion was used to estimate mean of paid work hours per week.
Models were adjusted for age and sex (where applicable);
those with no cancer were used as the reference group in both
models. Further statistical adjustments were not done as the
objective was to quantify and compare workforce participa-
tion among those with and without cancer in this population-
based sample, rather than to establish causality between can-
cer and workforce participation. Prevalence ratios for non-
participation in the paid workforce were also estimated strat-
ified by clinical characteristics (time since diagnosis, stage and
recent treatment), sex and age. Analyses were also conducted
to examine the relationship of a prior diagnosis of cancer to
workforce participation, considering physical functioning.
Prevalence of workforce participation in various socio-
demographic population subgroups was also measured and
compared using interaction tests. Those with missing data on
paid workforce (n=402; 0.25%) and invalid paid hours (n=47;
0.03%) were excluded from the corresponding analyses.

Sensitivity analyses included adjusting age on a continuous
scale for the quantification of non-participation in the paid
workforce, repeating analyses on paid hours of work per week
including those participants who reported zero hours of paid
work per week, and additional adjustment for education and
region of residence separately (as a proxy for socioeconomic
status) when examining the joint relationship of cancer, phys-
ical functional limitations and workforce participation.

Results

Study participants comprised 8,333 cancer survivors and
155,223 people without cancer of working age (45–64 years).
Compared to participants without cancer, cancer survivors were
generally older and had poorer physical functioning limitations,
less favourable overall health and lower quality of life. Cancer
survivors and people without cancer were similar with respect to
other characteristics examined, including sex, levels of educa-
tion, region of residence, country of birth, bodymass index, level
of physical activity, smoking status, alcohol intake, psychologi-
cal distress and comorbidities (Supplementary file, Table S2).

Across cancer types, 63% of survivors included in the anal-
ysis had their cancers diagnosed in the 5 years prior to base-
line. Patients with oesophageal and lung cancer were more
likely to have been diagnosed within the previous year com-
pared to patients with other cancers. Across cancer types, 4%
of survivors had metastatic disease. Patients with colorectal

cancer were more likely to have the disease with regional
spread, whereas for other cancer types, most survivors had a
cancer which was localised to the tissue. Across cancer types,
78% of survivors had not received cancer treatment in the past
month, except for those with mult iple myeloma
(Supplementary file, Table S3). The proportion currently re-
ceiving treatment was 16%, 33% and 53% in people with
localised disease, regional spread and distant metastases, re-
spectively (Supplementary file, Table S4).

Workforce participation and cancer diagnosis

Overall, 58% of people with cancer were participating in the
paid workforce, with 42% in full-time employment or self-
employed, compared to 71% participation among people
without cancer, with 55% in full-time work or self-employed
(Table 1). The age- and sex-adjusted proportion of people
with cancer participating the paid workforce was 62%, com-
pared with 68% of people without cancer (Supplementary file,
Table S5). The percentage of people in full-time work de-
clined with age and was lower in women than in men; within
each 5-year age-group, the percentage in full-time work was
lower for those with cancer, compared to people without can-
cer (Supplementary file, Figure S1).

The percentage of people in the paid workforce—including
full-time and part-time work—declined with age and was low-
er for cancer survivors than people without cancer in all age
groups (Fig. 1). Cancer survivors were 18% more likely to be
out of the paid workforce than cancer-free individuals (age-
and sex-adjusted PR (95%CI)=1.18 (1.15–1.21)). Survivors
with any cancer type, except for cancers of the uterus, prostate,
and melanoma, had an elevated risk of being out of the work-
force, with lung cancer, oesophageal cancer and multiple my-
eloma survivors having the lowest participation (Fig. 2). In
general, similar patterns were noted when stratifying by sex
and age (Supplementary file, Figure S2; Figure S3).

While cancer survivors were more likely to be out of the
workforce than people without cancer, this relationship was
stronger in survivors diagnosed within the last 5 years than in
those diagnosed 5 or more years ago, across cancer types (Fig.
3). Workforce participation also varied by solid cancer stage,
with those with localised disease having an overall 11% higher
risk of being out of the workforce compared to 26% higher risk
for those with non-localised disease (Fig. 4). People who report-
ed receiving treatment within the past month had a greater ele-
vation in the risk of being out of the workforce, compared to
cancer survivors not receiving recent treatment (Fig. 5).

Paid hours of work per week and cancer diagnosis

Among those in the paid workforce, average working hours
per week were 33.85 (15.29) in cancer survivors and 35.92
(14.89) in those without cancer (Table 1), amounting to an
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average of 0.92 hours less per week (95%CI 0.51–1.33) in
those with versus without cancer. Across cancer type, survi-
vors did not, in general, have significant differences in their
working hours per week, except for survivors of bladder, mul-
tiple myeloma, thyroid and breast who had lower working
hours per week than people without cancer (Fig. 6).

Among people with and without cancer who were in paid
work, men worked longer hours (greater than 35 hours on aver-
age) than women; cancer survivors worked fewer hours com-
pared to people without cancer (Supplementary file, Figure S4).

Retirement due to ill health and cancer diagnosis

Overall, 32% of people with cancer had retired, compared to
20% of people without cancer (Table 1); the percentage of
people who were not working because of illness or disability
was also greater in those with cancer compared to those with-
out cancer (Supplementary file, Figure S5).

Retirees with cancer were more likely to attribute their
retirement to ill health than retirees without cancer (Table 1);
this was seen for both men and women and across all age

Table 1 Work status and
retirement patterns in the study
population

Cancer survivors
(n=8333)

Participants without
cancer (n=155223)

Total (n=163556)

In paid workforce 58% (4834) 71% (109271) 114105

In full time paid work 28% (2365) 38% (58844) 61209

Self employed 14% (1179) 17% (26333) 27512

In part time paid work 18% (1527) 19% (29855) 31382

Partially retired 6% (530) 5% (8383) 8913

Not in paid workforce 42% (3481) 29% (45568) 49049

Doing unpaid work 6% (459) 5% (8302) 8761

Completely retired/pensioner 21% (1786) 13% (20002) 21788

Studying 2% (125) 2% (3238) 3363

Looking after home/family 11% (879) 11% (17162) 18041

Disabled/sick 12% (957) 5% (8271) 9228

Unemployed 3% (249) 3% (4967) 5216

Other 2% (139) 2% (2643) 2782

Paid hours per week (for those
in paid workforce)
(0,10] 484 7907 8391

(10,20] 636 12401 13037

(20,30] 744 15500 16244

(30,40] 1773 41332 43105

(40,50] 798 21334 22132

(50,60] 289 7869 8158

(60,70] 64 1691 1755

(70,80] 31 858 889

(80,90] 9 259 268

(90,100) 4 75 79

n 4832 109226 114058

Mean (sd) 33.85 (15.29) 35.92 (14.89)

Median (IQR) 37.5 (24, 40) 38.0 (25, 45)

Retired 32% (2639) 20% (30941) 33580

Causes of retirement

Ill health 45% (1191) 29% (8951) 10142

Reached usual retirement age 10% (260) 11% (3401) 3661

Lifestyle reasons 26% (685) 32% (9989) 10674

To care for family member/friend 11% (285) 14% (4369) 4654

Made redundant 12% (314) 12% (3696) 4010

Could not find a job 5% (124) 6% (1837) 1961

Other 10% (263) 14% (4321) 4584

Percentages were calculated excluding the 402 participants missing data on paid workforce
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groups (Supplementary file, Figure S6). There was a 60%
higher prevalence of retirement due to ill health
(PR(95%CI)=1.60(1.53–1.68)) in people with versus without
cancer overall. Across all cancer types except for cancers of
the uterus and melanoma, there was a statistically significant
higher prevalence of retirement due to ill health in people with
versus without cancer (Fig. 7).

Socio-demographic factors associated with workforce
participation

Regardless of age, sex, region of residence, country of birth or
education level, people with cancer weremore likely to be out of
the paid workforce in comparison to people without cancer
(Supplementary file, Figure S7). The relative risk of cancer to
non-participation in the paid workforce was significantly higher

in younger compared to older survivors (pinteraction=0.0004),
men compared to women (pinteraction=0.0002), and those with a
university degree compared to those without school certificate
(pinteraction<0.0001). No significant difference was observed ac-
cording to whether participants were born in Australia or else-
where or whether they lived in the city or country. The observed
higher relative risks were in terms of prevalence ratios; the base-
line percentage in paid work and the absolute differences be-
tween those with and without cancer should be considered. For
example, 54% of those with no qualifications were not in paid
work if they did not have cancer, with 64% out of work if they
had cancer. Corresponding figures for people with university
degrees were 18% and 28%. Fifty-five percent of older partici-
pants (60–64) were not in paid work if they did not have cancer,
with 61% out of work if they had cancer. Corresponding figures
for younger participants (45–49) were 15% and 22%. Thirty-

Fig. 1 Distribution of participation in the paid workforce
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four percent of females were not in paid work if they did not
have cancer, with 45% out of work if they had cancer.
Corresponding figures for males were 24% and 38%.

Workforce participation and physical limitations

People with physical disability were more likely to be out of
the paid workforce, regardless of whether or not they had
cancer (Fig. 8). Among participants without limitations to

physical functioning, participants with cancer were more like-
ly to be out of the paid workforce than participants without
cancer ((PR(95%CI)=1.15(1.08–1.22)). While the excess rel-
ative risk of being out of the paid workforce for people with
versus without cancer was around 20% overall—and 15% in
able-bodied individuals—people with severe limitations to
physical functioning were around 140 to 160% more likely
to be out of the paid workforce compared to people without
physical limitations. This indicates that the relationship of

Numbers of cancer types may not add up to the total number for “any cancer” due to sex specific restric�ons applied to some cancer types

Fig. 2 Prevalence of and adjusted
(age and sex) prevalence ratios for
being out of the paid workforce
by cancer type

Fig. 3 Prevalence of and adjusted (age and sex) prevalence ratios for being out of the paid workforce by cancer type and time since diagnosis. a Less than
5 years since diagnosis. b 5 or more years since diagnosis
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physical functioning to lack of workforce participation was 7–
9 times stronger than that of cancer to the same outcome.

Sensitivity analyses

Among participants in and out of the workforce, people with
cancer worked on average 2.68 hours less per week (95%CI
2.27–3.09), in comparison to those without cancer. All cancer

types except for cancers of the uterus, prostate and melanoma
had lower working hours per week compared to people with-
out cancer (Supplementary file, Figure S8).

The overall pattern in quantification of non-participation in
the paid workforce in cancer survivors compared to cancer-
free individuals was similar when age was adjusted on a con-
tinuous scale (Supplementary file, Figure S9). Additional ad-
justment for education or region of residence did not

Stage for any cancer includes solid cancers only (prostate, breast, melanoma, colorectal, lung, kidney, uterus, bladder, thyroid and oesophagus)

Fig. 4 Prevalence of and adjusted (age and sex) prevalence ratios for being out of the paid workforce by cancer type and stage. a Localised to tissue. b
Not localised to tissue

Fig. 5 Prevalence of and adjusted (age and sex) prevalence ratios for being out of the paid workforce by cancer type and recent treatment. a Recent
treatment for cancer. b No recent treatment for cancer
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materially change the findings on physical functional limita-
tions, cancer and workforce participation (Supplementary file,
Figure S10; Figure S11).

Discussion

In this large population-based study, cancer survivors demon-
strated considerable participation in the paid workforce; once
age and sex were taken into account, 62% of cancer survivors
and 68% of people without cancer aged 45–64 in this study
reported being in paid work, and worked on average just 1
hour less than people without cancer. Nonetheless, compared
to people without cancer, cancer survivors were on average
around 20% less likely to participate in the paid workforce and
were 60% more likely to retire due to ill health.

There was substantial variation in workforce participation
according to cancer type, with the lowest participation for
survivors of multiple myeloma, lung cancer and the composite
group of less common “other cancers”. Participation was low-
est in those with recent diagnosis and treatment, and advanced
cancer stage, with longer-term survivors having an average
12% reduction in workforce participation (versus 20% for all

survivors) compared to people without cancer. Cancer type
appeared to have less influence on participation among
longer-term survivors.

Overall, when compared to those people without cancer,
cancer survivors had lower workforce participation in all of
the population subgroups examined. In absolute terms, a
higher percentage of less-educated cancer survivors were out
of the paid workforce, as were older and female survivors.
Stratification based on cancer status and physical functioning
limitations showed that non-participation in the paid work-
force was more strongly related to physical functioning limi-
tations than cancer diagnosis itself, although both appeared to
play a role.

The poorest outcomes (lower levels of workforce partici-
pation and higher levels of retirement due to ill health) for
some cancers are likely to be linked to the severity of the
cancer and their associated treatment and physical side effects.
For instance, survivors of multiple myeloma and a number of
rare cancers such as sarcomas included in the “other” cancer
group tend to undergo more intense and toxic treatment.
Survivors of haematological cancers (including multiple my-
eloma) have relatively longer survival but their participation in
the workforce seems to be disproportionately impacted,

Fig. 6 Paid hours (0<paid hours<100) of work per week (adjusted for age and sex) for cancer survivors by cancer type, in comparison to people without
cancer, among those in the paid workforce
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potentially due to factors such as fatigue [22]. Lung cancer is
typically diagnosed at an advanced stage when people expe-
rience symptoms that are debilitating, either as a result of the
disease itself, co-morbidity such as chronic obstructive pul-
monary disease or side-effects of cancer treatments [23, 24].
People with lung cancer also experience a particularly high
symptom burden—fatigue, pain, breathlessness—which may
make paid employment more difficult [25]. There is substan-
tial heterogeneity of employment experience according to
cancer type but lack of evidence as to the relative contribu-
tions of disease burden/stage, type of treatment or comorbid-
ities; our data indicate that all are likely to play a role.
Furthermore, little is known about the quality of employment
faced by cancer survivors and this is likely to be a fruitful area
of future research.

In general, paid working hours per week among people
with most cancer types were similar to the number of hours
for people without cancer, except for multiple myeloma and
cancers of the bladder and thyroid where survivors worked
fewer hours per week. This may be explained by cancer-
specific physical side effects such as passing urine frequently,
difficulty concentrating or fatigue in survivors of cancers of
the bladder [26] and thyroid [27].

Our study provides the most comprehensive analysis of
cancer and workforce to date and is also the only one, to our

knowledge, to examine the potential role of physical disability
in workforce participation among cancer survivors, finding
that cancer survivors with few limitations to physical func-
tioning have participation similar to people without cancer.
Future studies are planned to examine the role of other symp-
toms, such as pain, in cancer survivorship. Furthermore, very
few international studies have focused on retirement due to ill
health and working hours per week. To our knowledge, the
only study that explored aspects of retirement due to ill health
was in Denmark [6]. That study showed an increased likeli-
hood of disability pension after a cancer diagnosis. A study in
the USA [10] showed that female cancer survivors worked 3.5
hours less per week (est= −3.536, p<0.05) whereas male can-
cer survivors worked 5.7 less hours per week (est= −5.657,
p<0.05) than people without cancer.

Given the highly variable nature of work from country to
country, as well as differing cancer survival and management,
it is important to have large-scale evidence to inform local and
global considerations. To our knowledge, this is the first
Australian study to examine and compare the levels of work-
force participation and retirement due to ill health among
those with and without cancer at scale. The ascertainment of
cancer diagnoses from linked cancer registry data was com-
prehensive and identified a sufficient number of cancer type
and some of the rarer cancers for inclusion in the study. The

Fig. 7 Prevalence of and adjusted (age and sex) prevalence ratios for retiring due to ill health versus retiring for other reasons by cancer type, among
retired participants
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large size of the population of the study has also allowed for
stratification by clinical characteristics and population
subgroups.

Our findings add to those of previous international studies
which demonstrated that having cancer is associated with low-
er levels of workforce participation, with general reduced par-
ticipation with recent cancer diagnosis and advanced cancer
stage. A study of cancer survivors from South Korea [8] found
that, adjusting for age, sex and education, survivors were more
than 2 times more likely to not be working (aOR=2.29,
95%CI 2.26–2.32) and less likely to be in paid work
(aOR=0.74 95%CI 0.72–0.75) compared to people without
cancer. A Finnish study [11] found that cancer survivors were
less likely to be employed than cancer-free individuals
(RR=0.91, 95%CI=0.90–0.92) and the greatest risk was for
lung (RR=0.63, 95%CI=0.56–0.71), multiple myeloma
(RR=0.67, 95%CI=0.54–0.83), nervous system (RR=0.72,
95%CI=0.69–0.75) and head and neck cancer (RR=0.80,
95%CI=0.74–0.86) (adjustment not specified). Our study fo-
cuses on 13 cancer types and provides a quantitative evalua-
tion of non-participation in the workforce for each cancer
type, overall, and according to time since diagnosis, stage
and recent treatment for cancer.

Our definition of workforce participation, including full-
time or part-time work, was based on participants’ perception

of their full-time or part-time work status. While this approach
helps to minimise recall problems [28], we cannot rule out
recall problems in the study, particularly in self-reported paid
work hours per week. For instance, participants may not recall
their exact number of paid work hours per week. Participants
in cohort studies are generally healthier and more health con-
scious than the source population, as in the case of the 45 and
Up Study [29]. This means that caution should be applied in
generalising from the absolute estimates of prevalence in this
study. However, relative estimates based on internal compar-
isons with the cohort—such as the prevalence ratios presented
here—are likely to remain valid and generalisable [29, 30]. It
is not possible to establish that the outcomes measured in the
study were solely due to a cancer diagnosis; they could have
been present before the cancer diagnosis itself. However, the
comparison group was defined only as not having cancer and
would include people with comorbidity other than cancer. It
was not possible to establish the extent to which workforce
participation represented an active and positive choice of the
survivor or an unwelcome outcome—including being forced
out of work due to concerns about capacity, or being forced to
continue with work due to economic necessity. Our study did
not investigate the type of work performed by participants as
this information was not available in the study questionnaire.
Our study was restricted to middle-aged people, the vast

Fig. 8 Prevalence of and adjusted (age and sex) prevalence ratios for being out of the paidworkforce according to joint categories of physical functioning
limitations and cancer
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majority of workforce participants affected by cancer; we are
not able to draw conclusions about younger cancer survivors.
In our study, recent treatment was based on responses to the
question on treatment received in the last month; data on treat-
ments received prior to the last month were not available. The
comprehensive nature of the analyses presented here means
that multiple statistical tests were performed; this should be
considered when interpreting the findings.

This study provides large-scale, detailed empirical evi-
dence on non-participation in the paid workforce among
those with and without cancer and bridges some gaps of
knowledge. This study highlights that cancer does not
have uniform employment impacts, with the majority of
long-term survivors, particularly those without disability,
having participation only slightly lower than people with-
out cancer. It highlights specific subgroups where partic-
ipation is markedly lower—focusing attention on these
groups (multiple myeloma, lung, those currently undergo-
ing treatment) may be of value. It also identifies sub-
groups of cancer survivors who might be more at risk of
leaving the workforce for the development of interven-
tions or for policy and practice change. This large-scale
evidence may assist cancer survivors to have a better un-
derstanding of likely participation in the paid workforce
during the cancer journey and thus inform their expecta-
tions and lifestyle accordingly. It may also assist to iden-
tify better ways of supporting those living with cancer
throughout their journey to recovery and beyond. This
study provides insights to cancer survivors and their re-
spective employers about average working hours per
week and retirement due to ill health. This may lead to
better planning throughout the cancer journey.

Conclusion

Participation in the paid workforce among cancer survivors
was substantial, with the majority in this study in part-time
or full-time paid work, and participation in long-term survi-
vors without physical disability being only slightly lower than
that in people without cancer. However, overall participation
was lower than that in people without cancer, and cancer sur-
vivors were also more likely to retire due to ill health and have
reduced working hours. Workforce participation varied by
cancer type and stage in the cancer journey; it was lowest
for survivors of multiple myeloma, lung cancer and for those
with recent cancer diagnosis, recent cancer treatment and ad-
vanced cancer stage. Workforce participation was reduced in
all population subgroups examined. Physical disability was a
major contributor to non-participation in the paid workforce,
suggesting the importance of rehabilitation and the need to
integrate considerations of the role of chronic diseases, includ-
ing cancer, on social policies. Workforce retention support

should be tailored to survivor preferences and individual cir-
cumstances, taking into consideration factors such as cancer
type and cancer journey stage.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s11764-021-01041-7.
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