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Abstract
Objective: Many factors influence return to work (RTW) following cancer treatment. However
specific factors affecting RTW across different cancer types are unclear. This study examined
the role of clinical, sociodemographic, work and psychological factors in RTW following
treatment for breast, gynaecological, head and neck, and urological cancer.

Methods: A 12-month prospective questionnaire study was conducted with 290 patients. Cox
regression analyses were conducted to calculate hazard ratios (HR) for time to RTW.

Results: Between 89–94% of cancer survivors returned to work. Breast cancer survivors took
the longest to return (median 30 weeks), and urology cancer survivors returned the soonest (me-
dian 5 weeks). Earlier return among breast cancer survivors was predicted by a greater sense of
control over their cancer at work (HR 1.2; 95% CI: 1.09–1.37) and by full-time work (HR 2.1;
CI: 1.24–3.4). Predictive of a longer return among gynaecological cancer survivors was a belief
that cancer treatment may impair ability to work (HR 0.75; CI: 0.62–0.91). Among urological
cancer survivors constipation was predictive of longer RTW (HR 0.99; CI: 0.97–1.00), whereas
undertaking flexible working was predictive of returning sooner (HR 1.70; CI: 1.07–2.7). Head
and neck cancer survivors who perceived greater negative consequences of their cancer took
longer to return (HR 0.27; CI: 0.11–0.68). Those reporting better physical functioning returned
sooner (HR1.04; CI: 1.01–1.08).

Conclusion: A different profile of predictive factors emerged for the four cancer types. In
addition to optimal symptom management and workplace adaptations, the findings suggest that
eliciting and challenging specific cancer and treatment-related perceptions may facilitate RTW.
Copyright © 2012 John Wiley & Sons, Ltd.
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Introduction

Advances in the early detection and treatment of cancers
have resulted in an improved prognosis and, thus, an
increasing number of people of working age are able
to return to usual aspects of life, including work [1].
Along with the obvious financial implications, participa-
tion in work is recognised as important for overall psy-
chological and physical well-being [2], and for many
cancer survivors, returning to work represents a sign of
returning to normality and social reintegration [3].
A recent review reported 41–84% of cancer survivors

returned to work following cancer treatment [4]. The
high recurrence rate of cancers of the nervous system
and reduced life expectancy of lung cancer account for
the lower employment rate observed among these cancer
types, but generally, there are no conclusive findings
regarding the impact of the disease stage and cancer site
on the return to work (RTW) of cancer survivors [4].
This is largely because the majority of studies include

either a single cancer type or a range of cancer types
(analysed as a mixed group), so possible differences
between cancer types are not reported. However, it is
reported that some factors associated with cancer (i.e.
treatment type), as well as sociodemographic and
work-related factors, influence employment and work
ability [5]. For example being older, having a lower
level of education and working in a blue collar job are
associated with not working. In contrast, receiving sup-
port from occupational health, flexibility within the
workplace and a supportive work environment have
been shown to be enabling factors [4].
A recent in-depth review suggested four groups of

associated factors that could exert an influence on the
RTW process, namely the impact of the cancer site,
the impact of treatment, occupational status and the role
of others [6]. However, it is evident from literature
across a range of conditions that a patient’s beliefs
about their illness are of importance in predicting a
range of health-related behaviours. The prominent
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theoretical model underscoring the importance of ill-
ness perceptions is Leventhal’s Self-Regulation Model
[7,8]. The model proposes that people construct illness
representations (or beliefs about their illness) that allow
them to make sense of their condition and that these
beliefs direct subsequent illness and health-related
behaviours. A recent review states the case for the
importance of self-regulatory processes (including
patients’ illness perceptions) in relation to health
outcomes, including work behaviour [9]. Using multi-
variate analysis, one study among patients with a range
of chronic diseases suggested that more negative
beliefs about the consequences of one’s illness were as-
sociated with unemployment [10]; a second suggested
that holding a belief that one’s illness would continue
for a longer period was associated with taking longer
to RTW [11]. However, illness representations are also
important because they have been shown to be modifi-
able through short cognitive-based programmes that
attempt to address misconceptions and improve patient
understanding of their condition [12,13]. Therefore,
psychological factors that influence RTW could simi-
larly be amenable to interventions to optimise a posi-
tive outcome. The aims of this study were to examine
the particular psychological, work-related, sociodemo-
graphic and clinical factors influencing RTW among
four groups of cancer survivors (urological cancer,
breast, gynaecological or head and neck) and determine
if different profiles of predictive factors emerged across
cancer types. Urological (specifically prostate), breast
and gynaecological cancers are among the most
commonly diagnosed cancer types worldwide but are
associated with a range of treatment modalities and
treatment burdens for the individual. Breast cancer
and prostate cancer survivor samples have indepen-
dently been included in existing RTW studies [4–6].
One recent study investigated employment and RTW
in head and neck cancer survivors as a single group,
[14] but this group and gynaecological cancer survivors
have been investigated less frequently.

Materials and methods

Patients and procedure

Local research ethical approval was obtained. Partici-
pants were recruited from out-patient departments of
hospitals in three UK Healthcare Trusts (see Figure 1).
Patients were eligible for inclusion if aged over 18,
employed at the time of diagnosis, had completed treat-
ment and were able to complete a questionnaire in
English. Patients with metastatic cancer were excluded.
Recruitment was continuous and conducted by two
researchers using a similar verbal explanation and invi-
tation. Patient information sheets were provided and
written consent was obtained prior to questionnaire
completion. The majority of patients completed the
questionnaire at home and returned it in a prepaid enve-
lope. Patients were followed up after 6 and 12 months
to elicit work status.

Measures

Sociodemographic factors

Participants reported age at study entry, educational
level, whether they were the main provider of financial
support for their family and gender (head and neck can-
cer patients) (see Table 1).

Clinical factors

Cancer site, treatment received and comorbidities were
obtained from the patient’s medical records.

Work-related factors

Self-reported job descriptions were categorised into
occupational groups according to descriptive labels
provided in the International Standard Classification
of Occupations (ISCO 88-COM) [15]. Regrouping cre-
ated three categories: white collar (managerial and pro-
fessional occupations), pink collar (clerical, sales and
service occupations) and blue collar (manufacturing
and materials handling). Participants indicated the size
of their employing company (small <60 employees,
medium 60–100 employees or large >100 employees)
and the number of hours worked per week (part-time
(<35 h/week) or full-time (≥35 h/week)). Number of
years with company, flexible working allowed (total
hours worked, start/finish time) (yes/no), number of
months full sick pay allowance and health insurance
(yes/no) were also recorded.

Psychosocial factors

Illness Perceptions Questionnaire [16]: Adapted for
cancer patients, responses are rated on a five-point Likert
scale. Subscales assess timeline (five items, score range
1–5; Cronbach’s alpha 0.70), consequences (six items,
score range 1–6; Cronbach’s alpha 0.61); personal
control (five items, score range 1–5; Cronbach’s alpha
0.69); treatment control (seven items, score range 1–7,
Cronbach’s alpha 0.66); coherence (five items, score
range 1–5; Cronbach’s alpha 0.67) and emotional
impact (six items, score range 1–6; Cronbach’s
alpha 0.83). A higher score for the timeline indicates
a belief that cancer will be long-lasting; a higher
score for the remaining subscales indicates a greater
impact (e.g. more consequences, higher level of
personal control).

EORTC Quality of Life Questionnaire (QLQ-C30)
[17]: This scale comprises 30 items covering physical
(Cronbach’s alpha 0.71), role (Cronbach’s alpha 0.85),
emotional (Cronbach’s alpha 0.88), cognitive (Cron-
bach’s alpha 0.67) and social function (Cronbach’s alpha
0.81), as well as global health status (Cronbach’s alpha
0.88). In addition, there are symptom scales for fatigue
(Cronbach’s alpha 0.84), nausea and vomiting (Cron-
bach’s alpha 0.67), pain (Cronbach’s alpha 0.78) and
several single-item scales (financial difficulties, dyspnoea,
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insomnia, appetite loss, constipation, diarrhoea). A
higher score represents a higher (‘better’) level of func-
tioning or higher (‘worse’) level of symptoms. All scales
range from 0–100.

Hospital Anxiety and Depression Scale [18]: This
scale comprises 14 items producing separate anxiety
(Cronbach’s alpha 0.84) and depression scores
(Cronbach’s alpha 0.79). Score range is 0–21. A higher
score indicates greater anxiety/depression.

Fear of Recurrence Scale [19]: This is a five-item
measure of fear of cancer recurrence. Responses are
rated on a five-point Likert scale (‘not at all’ to ‘very
much’). Cronbach’s alpha is 0.77. Score range is 5–25.
A higher score represents a greater fear of recurrence.

Illness perceptions in relation to work [20]: This is a
modified version of the Brief Illness Perceptions
Questionnaire [21]. The Brief Illness Perceptions
Questionnaire assesses the cognitive and emotional
representations of illness. This adapted, eight-item
scale assessed beliefs about the effect of cancer on
work (e.g. ‘How much do you expect your cancer to af-
fect your life at work?’ and ‘How well do you feel your
cancer is understood at work?’ (see Table 2)). Each
item is treated as an individual score with answers pro-
vided on eight-point scales (range 0–7). A higher score
represents a greater impact on the subscale.

Work values [22]: This comprises three subscales:
extrinsic work aspects (Cronbach’s alpha 0.79),
intrinsic work aspects (Cronbach’s alpha 0.84) and

social relations at work scale (Cronbach’s alpha
0.80). Responses are rated on a five-point Likert scale
(‘very unimportant’ to ‘very important’). Score range
is 1–5. A higher score represents stronger work values.

Return to work

Date of cessation of work was obtained at the time of con-
sent to the study. Patients were asked to recall the precise
date of RTW at the sixth-month or 12th-month follow-up
interview; the date of return was validated via the partici-
pants own diary record (majority of cases) or via employ-
ers’ records if necessary. Patients were askedwhether they
had ‘returned to work’which was defined as return to paid
employment, whether a different job, reduced hours, full-
time or a reduced salary. A proxy total number of days
off work (for those who had not returned to work at the
study end) was calculated as the number of days between
the date they left work and study recruitment and adding
365 (the maximum length of study follow-up).

Statistical analysis

Statistical analysis was undertaken using SPSS version
15.0 (SPSS Inc. Chicago, Il, USA). Variables were en-
tered singly (univariately) into the first Cox regression
to identify independent psychological, sociodemo-
graphic, work-related and medical variables related to
delay in RTW. These variables (excluding treatment
type) were then included as covariates in a multivariate
Cox regression model using forward stepwise procedure.
Significant variables were entered into a final Cox regres-
sion model (Block 2, forward stepwise procedure) with

Ineligible = 3490 (87%) 
Retired  1580 
Recurrence/relapse or palliative  1033 
Not working prior to diagnosis  580 
Treatment not at collaborating hospital 106 
Other Primary  99 
Level of English  48 
Deceased  36 
Refused treatment  7 
Advised not to contact 1

Declined = 190
Breast 47          
Gynaecology  34       
Head & Neck  49 
Urology  60 

Screened = 4012 
Breast cancer  717 
Gynaecology  1189 
Head & Neck  905 

Urology  1201 

Eligible = 522 (13%) 
Breast cancer  150 
Gynaecology  100 
Head & Neck  106 

Urology  166 

Consented = 332 (64%) 
Breast  103 (69%) 

Gynaecology   66 (66%)  
Head & Neck  57 (54%) 

Urology  106 (64%)

Completed Baseline Questionnaire = 
290 (87%) 

Breast   89 (88%) 
Gynaecology   57 (86%) 
Head & Neck  47 (91%) 

Urology  90 (85%) 

Reasons
Felt too unwell  10  
Rather not talk about it  2
Did not want to: specific 
reason not offered  176 
Too busy  2

Figure 1. Screening/recruitment flowchart

Predicting return to work across cancer types

Copyright © 2012 John Wiley & Sons, Ltd. Psycho-Oncology (2012)
DOI: 10.1002/pon



adjustment for treatment type, where this was identified
univariately. Treatment type comprised of radiotherapy,
chemotherapy, surgery, brachytherapy (urology patients),
hormonal therapy (breast cancer patients), and the

responses were dichotomised (yes/no). Hazard ra-
tios (HR) are reported along with 95% confidence
intervals. A hazard ratio of above 1 indicates a faster
RTW.

Table 1. Demographic and clinical characteristics of the participants

Number (%)/mean (SD)

Breast Gynaecological Urological Head and neck
n=89 n=56 n= 88 n=47

Time to return to work (in weeks)
Median 30.0 17.9 5.0 18.3
25th–75th percentile 6.4–51.8 11.0–31.3 2.9–13.4 7.7–38.4

Sociodemographic factors
Gender

Female 89 (100) 56 (100) — 12 (25.5)
Male — — 88 (100) 35 (74.5)

Mean age at study entry (years) 49 (7) 48 (10) 54 (11) 52 (9)
Ethnicity

White 74 (83.1) 51 (91.1) 70 (79.5) 42 (89.4)
Black Caribbean 5 (5.6) 0 (0) 9 (10.2) 2 (4.3)
Black African 4 (4.5) 1 (1.8) 2 (2.3) 1 (2.1)
Asian 0 (0) 3 (5.4) 3 (3.4) 0 (0)
Other 6 (6.7) 1 (1.8) 4 (4.6) 2 (4.3)

Marital status
Married 53 (59.6) 37 (64.3) 73 (83) 35 (74.5)
Not married/divorced/widowed 36 (40.4) 20 (35.7) 15 (17) 12 (25.5)

Financially responsibility for family 38 (45.8) 16 (29.6) 45 (54.9) 19 (44.2)
Academic attainment

No qualifications 8 (9.0) 8 (14.3) 19 (21.6) 9 (19.1)
GSCE/equivalent 21 (23.6) 8 (14.3) 20 (22.7) 14 (29.8)
A level/equivalent 19 (21.3) 8 (14.3) 15 (17.0) 9 (19.1)
Degree or higher 41 (46.1) 32 (57.1) 34 (38.6) 15 (31.9)

Clinical factors
Treatment type (total)

Radiotherapy (r/therapy) 78 (87.6) 19 (33.9) 5 (5.7) 39 (83)
Chemotherapy (c/therapy) 66 (74.2) 12 (21.4) 14 (15.9) 13 (27.7)
Surgery 88 (98.9) 53 (94.6) 66 (75) 33 (70.2)

Treatment combinations
Radiotherapy only 1 (1.1) 2(3.6) 4 (4.5) 8(17.0)
Chemotherapy only 0 0 0 0
Surgery only 3 (3.4) 31 (55.4) 51 (58.0) 8(17.0)
Surgery and c/therapy 8 (9.0) 8 (14.3) 14 (15.9) 0
Surgery and r/therapy 19 (21.3) 10 (17.9) 1 (1.1) 18(38.3)
Surgery and c/therapy and r/therapy 58 (65.2) 4 (7.1) 0 7(14.9)
Chemotherapy and radiotherapy — 1 (1.8) 0 6 (12.8)
Hormonal therapy 69 (77.5) — — —
Brachytherapy — — 18 (20.5) —

One or more comorbidities 35 (39.3) 24 (42.9) 44 (50.0) 21 (44.7)

Work-related factors
Size of company

Small (<60 employees) 21 (23.6) 9 (16.1) 14 (16.5) 5 (10.6)
Medium (60–100 employees) 14 (15.7) 5 (8.9) 5 (5.9) 5 (10.6)
Large (>100 employees) 39 (43.8) 35 (62.5) 46 (54.1) 28 (59.6)
Self-employed 15 (16.9) 7 (12.5) 20 (23.5) 9 (19.1)

Number of years with company 10.1 (8.3) 10.3 (10.3) 15.1 (11.7) 13.4 (13.7)
Hours worked

Full-time (>35 h/wk) 57 (64.8) 37 (68.5) 71 (87.7) 35 (76.1)
Part-time (<35 h/wk) 31 (35.2) 17 (31.5) 10 (12.3) 11 (23.9)

Collar grouping
White 56 (62.9) 39 (69.6) 43 (49.4) 25 (53.2)
Pink 21 (23.6) 12 (21.4) 9 (10.3) 6 (12.8)
Blue 12 (13.5) 5 (8.9) 35 (40.2) 16 (34.0)

Flexible working allowed 41(46.1) 19 (33.9) 41 (48.8) 20 (42.6)
Number of months full sick pay 3.6 (3.7) 3.4 (2.9) 2.2 (2.8) 3.4 (3.0)
Health insurance available 18 (20.5) 11 (19.6) 27(31) 10 (21.3)
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Results

Participants

Of the 332 patients who consented to participate in the
study, 290 (87%) returned the questionnaire. Participants
had a mean age of 55 years (SD 10.5 years) and a range
of 28–65 years. Baseline sociodemographic, clinical
characteristics and work-related factors are presented in
Table 1, along with return to work data. The median
duration from start of treatment to completion of the
questionnaire was 119 days, and the median number of
days off work to the time the questionnaire was com-
pleted was 144 days. Six participants had worked

through their treatment, and four patients were lost to
follow-up. Results pertaining to univariate and adjusted
multivariate prognostic indicators are presented for the
remaining 280 participants in Table 3.
Breast cancer survivors took longest to RTW, me-

dian 30.0 weeks (interquartile range (IQR) 45.4 weeks),
followed by head and neck and gynaecology
cancer survivors, median 18.3 weeks (IQR 30.7) and
17.9 weeks (IQR 20.3), respectively. Urology cancer
survivors returned the soonest (median 5.0 weeks
(IQR 10.6)). After controlling for age and treatment
type, with urology as the reference group, the other
three cancer types took approximately twice as long
to return to work: breast cancer (HR 0.57; 95% CI

Table 2. Mean scores on measures

Mean (SD)

Breast Gynaecological Urological Head and neck
n=89 n=56 n=88 n= 47

Illness perceptions questionnaire
Consequences 4.1 (0.6) 4.0 (0.7) 3.9 (0.6) 4.1 (0.4)
Emotional impact 3.3 (0.7) 3.4 (1.1) 3.1 (0.9) 2.9 (0.7)
Timeline 3.0 (0.8) 2.8 (0.7) 3.0 (0.7) 3.0 (0.7)
Treatment control 3.8 (0.4) 3.9 (0.5) 3.8 (0.6) 3.9 (0.5)
Coherence 3.8 (0.7) 3.8 (0.7) 3.8 (0.7) 3.6 (0.8)
Personal Control 3.7 (0.7) 3.4 (0.8) 3.6 (0.7) 3.8 (0.5)

Fear of Recurrence 13.6 (3.3) 13.5 (4.6) 12.0 (3.8) 12.3 (3.8)

Hospital Anxiety and Depression Scale
Anxiety (total score) 6.3 (3.9) 6.6 (4.1) 4.4 (3.4) 4.8 (3.9)
Depression (total score) 3.0 (2.5) 4.9 (3.4) 3.2 (2.9) 3.4 (3.8)

Quality of life (EORTC)
Global health status 70.8 (18.3) 64.2 (21.0) 67.7 (21.3) 67.7 (23.6)
Physical functioning 80.2 (16.8) 76.2 (19.9) 82.0 (16.8) 85.3 (16.6)
Role function 77.6 (21.4) 65.4 (32.2) 70.8 (29.5) 77.6 (27.4)
Emotional functioning 73.2 (22.2) 65.1 (27.6) 78.3 (19.7) 74.2 (24.1)
Cognitive functioning 72.1 (25.1) 72.0 (24.9) 83.7 (19.1) 84.5 (25.8)
Social functioning 68.9 (29.5) 62.4 (30.7) 62.1 (29.3) 72.0 (28.5)
Fatigue 39.0 (24.8) 42.2 (21.6) 34.0 (24.1) 38.2 (29.8)
Nausea 4.5 (10.8) 6.2 (13.5) 7.5 (14.8) 13.2 (22.3)
Pain 24.9 (24.5) 25.6 (24.3) 23.3 (25.3) 22.4 (27.9)
Dyspnoea 15.2 (22.4) 8.0 (17.0) 15.6 (26.4) 12.4 (20.6)
Insomnia 41.0 (33.2) 42.8 (33.5) 30.0 (31.4) 30.2 (36.9)
Appetite 7.7 (18.4) 13.0 (22.8) 10.6 (22.1) 33.3 (35.3)
Constipation 10.3 (21.5) 22.2 (31.7) 13.0 (22.0) 20.2 (30.9)
Diarrhoea 6.1 (14.9) 13.6 (22.9) 11.8 (24.2) 4.7 (11.6)
Financial difficulties 36.6 (37.3) 28.4 (36.9) 23.6 (33.0) 29.5 (37.2)

Illness perceptions in relation to work
Life at work affected by cancer 2.7 (1.8) 2.3 (2.0) 1.9 (1.7) 2.1 (1.9)
How long work will be effected 2.5 (1.8) 1.9 (1.7) 1.8 (1.6) 2.4 (2.0)
Control over effects of cancer at work 3.8 (2.2) 3.9 (2.2) 4.6 (1.9) 4.6 (2.1)
Treatment impairs ability to work 2.3 (1.9) 1.9 (1.6) 1.5 (1.5) 2.0 (2.0)
Experience symptoms at work 2.0 (1.8) 1.5 (1.4) 1.5 (1.6) 1.5 (1.5)
Concern over cancer returning 2.6 (2.0) 2.7 (2.2) 2.1 (1.9) 2.4 (2.1)
Cancer is understood at work 5.0 (1.8) 4.5 (2.0) 4.5 (1.9) 4.8 (2.1)
Affected emotionally at work 2.6 (2.0) 2.8 (1.9) 1.8 (1.7) 2.0 (2.1)

Work values
Intrinsic 4.1 (0.5) 4.0 (0.8) 4.0 (0.6) 3.9 (0.5)
Extrinsic 3.9 (0.6) 3.7 (0.7) 3.7 (0.6) 3.6 (0.6)
Social 4.5 (0.6) 4.3 (0.7) 4.1 (0.6) 4.1 (0.5)

EORTC, European Organisation for Research and Treatment of Cancer.
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0.36–0.91; p= 0.19), gynaecological cancer (HR 0.53;
95% CI 0.36–0.78; p< 0.001) and head and neck
(HR 0.52; 95% CI 0.334–0.81; p <0.01). At the 12th-
month follow-up, 23 participants were not working.
In general, the subscales do not differ greatly be-

tween the cancer types; the head and neck cancer

survivors experienced greater problems regarding
appetite (EORTC QLQ-C30) (a difference in EORTC
score of 10–20 may represent a moderate subjective dif-
ference) [14]. Mean Hospital Anxiety and Depression
Scale scores were not clinically significant in any of
the groups (see Table 2).

Table 3. Univariate, multivariate and adjusted multivariate prognostic indicators for return to work in cancer survivors (only
significant variables shown)

Independent unadjusted variables Multivariate mutually adjusted
Multivariate adjusted for

treatment type

HR 95% CI HR 95% CI HR 95% CI

Breast cancer
Academic attainment

None versus degree/higher 0.40* 0.17–0.94
GCSE equivalent versus degree/higher 0.32** 0.13–0.79

Hours worked
Full-time versus part-time 1.59* 0.99–2.53 2.1** 1.24–-3.4 N/A N/A
Total hours worked 1.02* 1.00–1.05

Illness perceptions
Consequences 0.64* 0.40–0.98
Fear of recurrence 0.91* 0.84–0.98

EORTC quality of life
Fatigue 0.99* 0.98–1.00

Illness perceptions in relation to work
Control over effects of cancer at work 1.16** 1.04–1.30 1.2*** 1.09–1.37 N/A N/A

Gynaecological cancer
Hours worked

Full-time versus part-time 1.86* 0.99–3.46
Illness perceptions

Personal control 1.42* 0.99–2.03
Illness perceptions in relation to work

Treatment impairs ability to work 0.77** 0.64–0.94 0.74** 0.61–0.91 0.75** 0.62–0.91

Head and neck cancer
Illness perceptions

Consequences 0.25*** 0.12–0.58 0.27** 0.11–0.68 N/A N/A
Hospital Anxiety and Depression Scale

Depression 0.89* 0.81–1.00
EORTC Quality of life

Global health score 1.02* 1.00–1.03
Physical function 1.03** 1.01–1.06 1.04** 1.01–1.08 N/A N/A
Social function 1.02* 1.00–1.03

Illness perceptions in relation to work
Life at work affected by cancer 0.82** 0.72–0.94
How long work will be affected 0.81* 0.69–0.97

Urological cancer
Flexible working versus not flexible working 1.65* 1.05–2.7 1.67* 1.02–2.67 1.70* 1.07–2.7
EORTC Quality of life

Role function 1.01** 1.00–1.02
Emotion function 1.02* 1.00–1.03
Social function 1.01* 1.00–1.02
Nausea 0.98* 0.97–1.00
Constipation 0.98** 0.97–0.99 0.98** 0.97–0.99 0.99* 0.97–1.00

Illness perceptions in relation to work
Life at work affected by cancer 0.82** 0.72–0.94
Treatment impairs ability to work 0.86* 0.74–0.99
Experience symptoms at work 0.85* 0.73–0.99

Treatment type
Brachytherapy versus none 1.86* 1.08–3.2

HR, hazard ratio; CI, confidence interval.
Reference group for continuous variables: a higher score on that variable is related to a faster (if HR> 1) or slower (if HR< 1) return to work.
*p< 0.05;
**p< 0.01;
***p< 0.001.
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Univariate analysis

For all cancer groups, sociodemographic, clinical and
psychological variables were important in relation to
RTW (see Table 3).
With regard to treatment type, in gynaecological

cancer patients, there was a trend for those who under-
went radiotherapy (n = 19) to take longer to RTW
(median 25.4 weeks; IQR 36.0) than those who did
not (n = 37) (median 14.1 weeks; IQR 13.6); (HR
0.05; CI 0.27–1.00; (p = 0.06)).
For urological cancer patients, men undergoing bra-

chytherapy (n=18) returned to work sooner (median
2.9 weeks (IQR 3.1)) than those who did not (n= 70)
(median 7.7 weeks (IQR 10.6)); (HR 1.86; CI 1.08–3.2;
(p< 0.05)).

Multivariate analysis

Adjusted (mutually and for treatment type) multivariate
analyses are also shown in Table 3.

Breast cancer patients

Those who perceived greater control over the effect of
their cancer at work were more likely to RTW sooner
(HR 1.20; 95% CI 1.09–1.37; p< 0.01). The median
rate of RTW for those in the 75th percentile was
9.5 weeks (IQR 38.6) versus 35.9 weeks (IQR 29.4)
for those in the 25th percentile. Furthermore, those
who worked full-time were twice as likely to RTW
sooner (median 20.4 weeks (IQR 35.9) vs 40 weeks
(IQR 40.9); HR 2.1; 95% CI 1.24–3.4; p< 0.001).

Gynaecological cancer patients

Those who perceived a greater impact of the effect of
their cancer treatment at work took longer to RTW than
those who did not (median for those in the 75th percen-
tile was 21.9 weeks (IQR 45.6) vs 12.8 weeks (IQR
13.6) for those in the 25th percentile (HR 0.75; 95%
CI 0.62–0.91; p< 0.01)).

Head and neck cancer patients

Those who perceived greater consequences as a result
of their cancer took longer to RTW (median for those
in the 75th percentile 42.3 weeks (IQR 58.1) versus
16.0 weeks (IQR 17.4) for those in the 25th percentile;
HR 0.27; 95% CI 0.11–0.68; p< 0.01). Those who
reported a greater level of physical functioning returned
to work sooner than those who did not (75th percentile
median 13.6 weeks (IQR 19.4) vs 38.4 weeks (IQR
59.9) for 25th percentile; HR 1.04; 95% CI 1.01–1.08;
p< 0.01).

Urology patients

On adjusted multivariate analysis, one symptom was sig-
nificant. Those who reported constipation took longer to
RTW (median 13.4 weeks (IQR 29.0) weeks vs 4.4 weeks
(IQR 7.4); HR 0.99; 95% CI 0.97–1.00; p< 0.05).

Those who were able to undertake flexible work were
likely to return sooner (median 3.6 weeks (IQR 6))
than those who were not (median 9.8 weeks (IQR 12));
(HR 1.70; CI 1.07–2.7 (p=<0.05)).

Discussion

This study set out to examine predictors of the length of
time to RTW within four cancer types and include the
role of psychological factors. Results suggest that
different predictors of RTW, including psychological
factors, may be relevant to individual cancer types,
independent of treatment type.
Overall, the majority of patients within each cancer

type returned to work; just over 10% of patients recov-
ering from head and neck cancer did not RTW, whereas
between 6% and 8% of patients with urological cancer,
gynaecological cancer and breast cancer had not
returned to work by the 12-month follow-up. As may
be expected, with different disease and treatment bur-
den, the time to RTW varied between the cancer types;
those recovering from urological cancer returned soon-
est, a finding similar to previous reports [23], with the
other cancer types taking approximately twice as long.
Treatment may have been less onerous, comprising ei-
ther day-case keyhole surgery, surgery only or bra-
chytherapy in the majority of cases.
In line with other literature, treatment type was re-

lated to RTW. In the univariate analysis, there was a
trend for those undergoing radiotherapy to take longer
to RTW for people recovering from gynaecological
cancer. Radiotherapy may specifically be associated
with stiff joints and muscles, localised swelling and
skin soreness in the affected area, which could have
an impact on work-related physical demands. In the
prostate cancer patients, men undergoing brachyther-
apy were more likely to return to work sooner, perhaps
reflecting the minimal treatment burden associated with
this single dose/single day therapy. In the same patient
group, the experience of constipation was associated
with time to RTW on the adjusted multivariate analy-
sis. Managing changes in bowel function resulting from
treatments such as surgery (decreased mobility may
lead to changes in bowel function) and radiotherapy
(self-medication for diarrhoea may cause constipation)
is clearly of prime importance for these men.
Among the breast cancer sample, those who worked

full-time returned sooner than those who worked part-
time. The majority were white collar workers, highly
educated and approximately half were single—factors
shown to be related to a faster RTW in previous studies
[4]. In addition, a prompt return to work could be the
result of financial pressure, and it is possible that
some women may have returned to work too soon. A
long-term follow-up would determine satisfaction with
the RTW process and possible subsequent withdrawal
from the workplace. A recent qualitative study of the
experiences of working among gynaecological cancer
survivors indicated a need to address unrealistic
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expectations regarding ability to work and to help man-
age long-term residual symptoms [24].
A key finding is that perceptions of the impact of cancer

(or its treatment) on work, as well as general illness per-
ceptions, were independently predictive of length of time
to RTW in three of the four cancer types. A perception of
more severe consequences (and a longer course for the ill-
ness) has been shown to predict work behaviour among
myocardial infarction patients [25]. Similarly, maladap-
tive illness perceptions have been observed among
work-disabled patients with various chronic diseases
[10]. However, this is one of the first studies examining
the role of patient illness and treatment perceptions in peo-
ple recovering from cancer. Furthermore, we have shown
that perceptions of cancer, specifically in relation to work,
are relevant to the behaviour of cancer survivors, a finding
similar to that reported previously, which indicated that
self-assessed work ability was an important prognostic
factor for RTW among employed cancer patients who
underwent treatment with curative intent [26].
Illness representations are important not just because

of their predictive value but also because they are modi-
fiable through short cognitive-based programmes. Such
interventions have been successful in addressing mal-
adaptive beliefs and perceptions [12,13]. In addition, a
recent review of RTW interventions concluded that suc-
cessful interventions should include person, environment
and work-directed components [27]. These interventions
elicit individual patterns of belief in either an individual
or a group format; therefore, such interventions would
be suitable across cancer types. Individualising and
tailoring the programmes would make them shorter and
more attainable. Our findings suggest that, for head
and neck cancer patients, an important focus for interven-
tion may be coping with practical issues. This may help
address the concern regarding the perceived conse-
quences of the cancer and physical functioning, which
were predictive of length of time to RTW. Similarly, in-
creasing perceptions of control over the effects of cancer
at work and minimising the perceived impact of treat-
ment on ability to work are relevant for breast cancer
and gynaecological cancer survivors respectively. The
optimal management of symptoms (e.g. constipation)
comprising of appropriate, timely verbal and written in-
formation, thus, maximising clinical support, appears to
be warranted among prostate cancer patients. The impor-
tance of the involvement of health professionals, includ-
ing oncology specialists and allied health professionals,
in the delivery of such interventions should not be under-
estimated. To date, the role of such professionals in the
RTW process has been largely neglected, [6] but evi-
dence suggests that even simple advice regarding
RTW, when delivered by an oncologist, is effective in
improving work outcomes [27]. Furthermore, among
patients recovering from myocardial infarction, their
physician’s advice was strongly associated with RTW
and remained the only predictor in the multivariate
model [28]. Therefore, healthcare professionals working
with cancer patients may benefit from an understanding
of how cognitive processes influence patient outcomes,

such as RTW, and may benefit from a skill base to elicit
individual patient beliefs in order to support patients both
during and after treatment. This skill is important as
recent research has shown that both health professionals
[29] and employers [30] report illness perceptions that
are discordant with those reported by cancer survivors.
Communication skills training that incorporates cogni-
tive (i.e. examination of clinicians’ beliefs about their
role) and behavioural aspects (i.e. practical training in
the elicitation of the beliefs of patients) leads to improved
confidence in the ability to elicit patients’ beliefs and an
increase in this behaviour in clinical practice [31].
With regard to study limitations, the sample sizes in

our study are relatively small compared to retrospective
questionnaire studies utilising large cancer registries for
recruitment. Although questionnaire burden was limited
as much as possible, some patients chose not to partici-
pate so soon following treatment. The small head and
neck patient sample limits exploration of gender differ-
ences. Furthermore, although used in other studies, there
is limited data regarding validation for the Fear or
Recurrence (19) and Illness Perceptions in Relation to
Work Scales (20) in this population. The use of multiple
univariate tests to choose candidate predictor variables
for the multivariate analysis increased the probability of
finding a significant candidate predictor variable by
chance at the 5% significance level (Type I error). How-
ever, as Table 3 shows, all but one of the multivariate pre-
dictor variables were significant at the 0.01 level or lower.
Finally, RTW dates were provided by participant recall
and personal diary check, verified in some cases with
employer records, and there is the potential that this dif-
ference may have introduced variability in measurement.
However, the findings of this study do highlight the

importance of illness and treatment-related perceptions.
The differences between cancer types should also be
given consideration by those delivering interventions.
Who is best placed to do this has received little atten-
tion but physicians, cancer nurse specialists and allied
health professionals are likely to be trusted by patients.
Furthermore, such interventions should contain a cog-
nitive component, addressing possible misconceptions
and apprehensions regarding cancer and treatment-
related factors that affect the RTW process.
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