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Abstract
Purpose To prospectively investigate the factors that hinder and facilitate return to work (RTW) at 3 and 12 months after
the end of treatment in head and neck cancer (HNC) survivors and whether these factors in�uence the ability to continue
working after treatment.

Methods Participants (n=227) aged ≤65 years at diagnosis with HNC were included. Data were collected before the start
of treatment and 3 and 12 months after the end of treatment. The Rubin causal model was used for statistical analysis.

Results Within the 3-month follow-up period, 92 participants had RTW and 30 had retired. At the 12-month follow-up, 80
of these participants were still working, another 51 participants had RTW, and �ve patients working still suffered from
cancer. The hindrances to RTW within 3 months were advanced tumour stage (III and IV) (p=0.0159) and multi-modality
treatment (p=0.0366). Hindrance to RTW at the 12-month follow-up was oral cancer (p=0.0194), and the facilitator was a
white collar job (p=0.0411). Participants living with a spouse or partner had an earlier RTW (p=0.0414).

Conclusions A high rate of early RTW was identi�ed, with only 13% dropping out of work in one year. Disease and
treatment factors were the most important hindrances to RTW, and type of work and living with a spouse or partner were
nonclinical factors in�uencing RTW.

Implications for Cancer Survivors: More research is needed to understand the impact of cancer rehabilitation to facilitate
RTW and the economic burden of being on sick leave.

Introduction
Striving to return to everyday life, including work, is of great importance for many cancer survivors, and the success rate is
traditionally regarded as dependent on the site of the tumour, tumour stage, treatment, and comorbidities [1–3].

Head and neck cancer (HNC) includes a group of malignancies located at different sites in the upper aerodigestive tract,
and squamous cell carcinoma (SCC) accounts for more than 90%. Earlier, this cancer type predominantly affected older
people with heavy smoking and alcohol abuse. However, in recent decades, the demographics has changed due to the
increasing incidence of human papillomavirus (HPV)-positive oropharyngeal cancer, which majorly affects the younger
patients [4]. Treatment for HNC consists of single or combined treatment with surgery, radiotherapy, and medical
treatment (such as chemotherapy and targeted therapy), which are included in the therapeutic arsenal [5]. The ability to
return to work (RTW) and continue working are linked to several medical, physical, psychosocial, and social factors
experienced by patients. Treatment-related acute toxicities and sequelae can result in early, late, and chronic problems for
the cancer survivor [6]. Work-related and sociodemographic factors are also considered to play an important role in the
effort to RTW after sick leave in connection with a long period of treatment for HNC [7, 8].

There is increasing awareness that RTW after cancer treatment can have important bene�ts for cancer survivors’ well-
being. Moreover, altered treatment regimens and the introduction of rehabilitation interventions suggest the need for
further studies on HNC survivors. With the increasing incidence of HNC in young population, there is a need for more
prospective cohort studies to evaluate the risk/bene�cial factors that impact RTW. The purpose of this study was to
prospectively investigate factors that hinder and facilitate RTW 3 and 12 months after the end of treatment in HNC
survivors and to determine whether these factors in�uence the ability to continue working after treatment.

Methods

Study design and population
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This is an ongoing multicentre prospective observational study of patients with HNC registered at ClinicalTrials.gov
(identi�er NCT03343236). Two hundred and twenty-seven participants aged 65 years or younger at the time of diagnosis
were included in this study from October 2015 to August 2021. Inclusion criteria were age above 18 years, curable
untreated HNC, and a performance status of 0–2 according to the Eastern Cooperative Oncology Group Performance
Status/World Health Organization Performance Status (WHO PS) [9]. The exclusion criteria were malignant neoplasms
previously treated within the last �ve years (except for skin cancer), inability to understand Swedish language, severe
alcohol abuse, and cognitive impairments.

Data Collection
Data were collected on three occasions: before the start of HNC treatment (baseline) and 3 and 12 months after the end
of treatment, and stored in a database (data.dynareg.se). This database was developed to facilitate easy, reliable, and
safe data collection for prospective multicentre observational studies.

At baseline, clinical characteristics and sociodemographic data were collected by a research nurse who collected
information from the participants about their age, sex, marital status, type of accommodation, educational level, smoking
status, current working status, and occupation. Additional information was collected from the participants’ medical
records, including cancer site, tumour stage according to the Union for International Cancer Control (UICC) 8 staging
system, and treatment.

The timing of RTW was tracked at three and 12 months after the end of treatment. The participants reported their working
status and from the medical record, the outcome of treatment (cancer-free/recurrence or mortality from cancer/other
diseases) was collected. Two categories of RTW were studied: early RTW (0–3 months after the end of treatment) and
late RTW (3–12 months after the end of treatment).

The participants were classi�ed into three occupational groups: 1) white-collar workers, de�ned as people performing
professional, desk manager, and administrative work; 2) blue-collar workers, de�ned as people performing manual labour
including machine operators, assemblers, and occupations with demand for elementary education; and 3) pink-collar
workers, de�ned as healthcare workers (including physicians, nurses, assistant nurses, occupation- and physiotherapists,
psychologists, and residential workers). The classi�cation of workers was based on the Swedish standard system for the
classi�cation of occupations [10].

The study was performed in accordance with the principles of the Declaration of Helsinki of the World Medical
Association [11], and approval was granted by the Regional Ethical Review Board in Uppsala, Sweden, No. 2014/447.
Informed oral and written consent was obtained from all participants included in the study.

Statistical Analysis
Descriptive data for the continuous variable is presented as mean ± standard deviation (SD), and the categorical variables
are presented as numbers (%). Pearson's chi-squared test was used to analyse cancer stage and RTW. Data were
analysed using the statistical software IBM SPSS version 28.0 (IBM, Armonk, NY, USA).

The Rubin causal model [12–16] that conceptualises causal inference in terms of potential outcomes, was used to
analyse RTW. A good starting point is to consider the question, “What causes the patient to RTW after being treated for
HNC?”. Evaluating the possible causal effect of the parameters in the dataset on the outcome of RTW will be of high
relevance.

In the context of statistical causal inference, by de�ning certain parameters, an action variable  can be regarded as a
potential cause of an outcome. Each observation in the dataset belongs to either the action group ( ) whose

W

W = 1
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members were exposed to the action variable or the control group ( ) whose members were not exposed to the
action variable. Note that the action group in our study is sometimes termed the treatment group in other �elds.

Now, suppose that there are two potential outcomes,  and  for RTW. The observed outcome is a mixture of
two potential outcomes in the following manner:

This is what we observed only in the data. This indicates that it is impossible for an individual to access  and 
. Only one potential outcome can be observed, whereas the other is counterfactual. This is the well known “missing

observation” problem in causal effect analysis.

The estimate of interest under the causal inference context is the “average causal effect” (ACE) de�ned to be
 where the average is over the population of the individuals. Both  and  are

random because of the varying nature of the covariates and the latent error. ACE represents the average difference
between two potential outcomes over the population; therefore, it indicates the causal effect or the action truly causes the
parameter of interest if it is nonzero. To estimate the ACE consistently, we assume the following:

1. Probabilistic: Each individual in the study had a chance, no matter how low it was, to enter either the action or the
control group.

2. Individualistic: There is no interference between the individuals in the study.
3. Unconfoundedness: The action assignment for each individual was not confounded by the two potential outcomes

given the covariates. This implies that action assignment is independent of potential outcomes, given the covariates.

Based on the above assumptions, we can now identify the conditional causal effect within the levels of the covariates,
and the average effect can be safely computed by marginalising the covariates as follows:

Because the average event was identi�ed, it could be estimated using the observed data. We used propensity score
matching to balance the covariates and alleviate potential bias in the estimation. For details on the propensity score
matching technique, see Rosenbaum and Rubin [17]. We assume linearity in function  in this project and employ logistic
regression to estimate the propensity scores.

Data Manipulations
The variables of interest that we model and investigate in this study are the indicators of returning to work (IRTW) within
certain periods (3 and 12 months) after corresponding medical treatments for each individual in the dataset.

The variables used after data manipulation as the dependent variable, covariates, and action variables in the analysis are
presented in the following table. The indicator of returning to work (IRTW) was used as a common dependent variable in
all models.

Results

Description of participants before the start of treatment
Of the 227 participants with HNC included in this study, 66 were women. The mean age of the participants was 55.1 years
(range 22–65 years). The clinical, work-related, and sociodemographic characteristics of the study population are
presented in Table 1.

W = 0

Yi (1) Yi (0)

Y
obs

i
= Yi (0) (1 − Wi) + Yi (1) Wi,

Yi (1)

Yi (0)
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Table 1
Clinical, work-related, and sociodemographic characteristics of 227 participants with head and neck

cancer (n = numbers are given).
Characteristics Sub-groups n (%)

Age, mean years (± SD)   55.1 (± 8.65)

Age, range of years   22–65

Sex Female 66 (29.1)

  Male 161 (70.9)

Marital status Married, cohabiting 170 (74.9)

  Single or couple not living together 57 (25.1)

Living conditions House 152 (67)

  Owned apartment 22 (9.7)

  Rental �at 53 (23.3)

Educational status Mandatory 33 (14.5)

  High school/college 119 (52.4)

  Other post-high school education 7 (3.1)

  University 68 (30.0)

Type of work White collar 112 (49.3)

  Blue collar 87 (38.3)

  Pink collar 25 (11.0)

  Unemployed 2 (0.9)

  Student 1 (0.4)

Tumour site Oropharynx 113 (49.8)

  Oral cavity 60 (26.4)

  Larynx 19 (8.4)

  Nasopharynx 12 (5.3)

  Cancer of unknown primary 10 (4.4)

  Nasal and sinus 7 (3.1)

  Salivary glands 3 (1.3)

  Hypopharynx 2 (0.9)

  Other (Rhabdomyosarcoma in the left maxilla ethmoidal) 1 (0.4)

Tumour stage UICC† 8 I 93 (41.1)

  II 52 (22.9)

  III 42 (18.5)

  IV 39 (17.2)
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Characteristics Sub-groups n (%)

  Not applicable 1 (0.4)

Treatment type Surgery 20 (8.8)

  Radiotherapy (RT) 83 (36.6)

  Chemo* radiotherapy (CRT) 63 (27.8)

  Surgery and RT or CRT 61 (26.9)
 † The Union for International Cancer Control's (UICC).

*Cisplatin or Cetuximab

Early return to work (RTW)
Within the 3-month follow-up, 92 (41%) participants (age range 27–65 years, mean 53.2 years) had early RTW. Two were
unemployed, 99 were on sick leave, 30 were retired, and 4 died (Fig. 1).

Late return to work (RTW)
Eighty of the 92 participants who had early RTW continued to work at the 12-month follow-up. The remaining 12
participants either retired (6), went back on sick leave (2), died (2), or dropped out of the study (2). Between the 3- and 12-
month follow-up, another 51 (22%) participants returned to work. The remaining participants were unemployed (one) and
were still on sick leave (26). Additionally, 7 participants retired and 11 died. At the 12 months follow-up a total of 131 of
the 227 (58%) participants were employed (Fig. 1.).

The stage of cancer in participant RTW and not
Thirty participants (age range 47–65 years, mean 62.17 years) who retired early had stage I (14), II (6), III (5), and IV (5)
cancer. The cancer stage distribution of the 92 participants with early RTW was 49, 23, 11, and 9 respectively. At the time
of late RTW, the distribution of cancer stages in participants was I (64), II (29), III (22), and IV (16).

A total of 28 participants (18 males and 10 females) were on sick leave at the 12-month follow-up, with cancer stages I (n 
= 4), II (n = 7), III (n = 9), and IV (n = 8). Two had RTW at some point in time but were back on sick leave due to cancer
recurrence, 4 of the 28 participants had a recurrence of their cancer, and the rest of the participants had not recovered and
had not been able to RTW since treatment.

The RTW for all participants returning early and late divided by cancer stage (early and late stages) are presented in
Table 2, which shows a less favourable situation for participants in the late stage. A signi�cant difference was observed
between participants working and those on sick leave regarding cancer stage at the 3-month follow-up (X2= 15.020, df = 4,
p = 0.003) and at the 12-month follow-up (X2= 13.407, df = 3, p = 0.003).
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Table 2
Return to work outcomes of 227 participants treated for head and neck cancer at the 3- and 12-month

follow-up categorized by cancer stage.
Follow-up Stage Working Unemployed Sick leave Retired Dead Missing data

3-month I and II 72 - 53 20 - -

III and IV 20 2 45 10 4 -

Not applicable - - 1 - - -

12-month I and II 93 6 11 32 1 2

III and IV 38 1 17 10 15 -

Not applicable - - - - 1 -

Of the 227 included participants, 11 were non-responders to cancer treatment or had early recurrence within 3 months of
treatment completion. One of these 11 participants (diagnosed with cancer of unknown primary, stage IVB) had RTW
early (at the 3-month follow-up) but was not working at the late follow-up. One participant was diagnosed with stage II
laryngeal cancer with a partial response after RT, underwent transoral laser microsurgery, and was thereafter cancer-free,
with an RTW between the 3- and 12-month follow-ups. None of the other non-responders or participants experienced early
recurrence of RTW. Before the 3-month follow-up, three participants died: one participant was diagnosed with oral cancer,
stage IVA, and two with nasal and sinus cancer, stages IVA and IVB, respectively. At the 12-month follow-up, two
participants with early recurrence had died: one with oral cancer, stage IVA, and one with rhabdomyosarcoma in the left
maxilla ethmoid.

Between the 3- and 12-month follow-ups, 31 participants (24 males and 7 females) were diagnosed with cancer
recurrence. The sites of cancer recurrence were the oropharynx in 15 participants (stages I, II, III, and IVA), oral cavity in 12
participants (stages II, III, IVA, and IVB), and in four other sites (larynx stage II, nasal and sinus stage IVB, salivary gland
stage IVA, or nasopharynx stage II). Of these 31 participants, seven had early RTW, and one was unemployed. At the 12-
month follow-up, one of the seven participants with early RTW had died, and the other six continued to work, even though
four of them were not cancer-free and the other two were cancer-free after salvage surgery. Additionally, two participants
with cancer recurrence had RTW (cancer-free), and the unemployed participant had RTW (not cancer-free) between 3 and
12 months. In total, �ve participants with active cancer disease (two were unsuccessfully treated with salvage surgery)
and four participants who were cancer-free after salvage treatment had RTW at 12 months. The remaining participants
with cancer recurrence between the 3- and 12-month follow-ups had retired (n = 7), continued sick leave (n = 6), were
unemployed (n = 1), or died (n = 7). Of the 31 participants with cancer recurrence, eight died and had stage III (n = 4), IVA
(n = 3), and IVB (n = 1) cancer.

Clinical, work-related, and sociodemographic factors and return to
work
Advanced cancer stage (p = 0.0159) and multi-modality treatment (p = 0.0366) hindered early RTW. Furthermore, oral
cancer (p = 0.0194) was a hindrance to late RTW, and being a white-collar worker (p = 0.0411) was a facilitating factor at
the 12-month follow-up. No other factors were signi�cantly different (Table 3a).

The �rst column shows the results of RTW at some point within 3 months of treatment.

The second column shows the RTW results at some point within 12 months of treatment.
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If the estimate is signi�cant, a positive value implies that it facilitates RTW, whereas a negative value implies that it
hinders RTW.

Excluded participants are those who retired or are deceased.

Table 3a. Factors in�uencing return to work (RTW) at 3 and 12 months after treatment completion for head and neck
cancer.

  RTW 3-month follow-up RTW 12-month follow-up

VARIABLES Yes Yes
RTW

No Yes
RTW

ACEe† ACEp* Yes Yes
RTW

No Yes
RTW

ACEe† ACEp*

IRTW 92   101       131   35      

University or
college
education

65 35 128 57 -0.1216 0.3686 59 50 107 81 -0.1205 0.3646

Living in a
relationship

143 68 50 24 -0.0578 0.6536 124 103 42 28 0.2167 0.0722

Living in a
house

128 66 65 26 0.1750 0.0854 111 92 55 39 -0.0142 0.8623

White Collar 97 51 96 41 0.0555 0.6687 85 71 81 60 0.2806 0.0411

Pink Collar 22 9 171 83 -0.3368 0.1627 20 14 146 117 -0.0492 0.8357

Oropharynx 95 44 98 48 0.1913 0.3388 86 73 80 58 0.0526 0.7017

Oral 52 26 141 66 -0.2789 0.2656 40 28 126 103 -0.5753 0.0194

Larynx 16 5 177 87 -0.4560 0.1583 14 8 152 123 -0.7349 0.0056

Advanced
cancer stage
(III or IV)

67 20 126 72 -0.2618 0.0159 56 38 110 93 -0.0728 0.4589

Multi-
modality
treatment

110 44 83 48 -0.2605 0.0366 92 69 74 62 -0.1270 0.2006

Smoking 102 45 91 47 -0.0206 0.8040 87 67 79 64 0.0266 0.7459

† estimated change in percent

* p-values

Table 3b reveals that a white collar job was a facilitating factor (p = 0.0353) for participants who returned to work at
some point within 3 months after treatment and were still working at the 12-month follow-up (n = 80). Living with a
spouse or partner was a facilitating factor for early RTW (p = 0.0414) compared to living alone. No other signi�cant
differences were observed (Table 3b).

The �rst column shows the results of the participants’ return to work (RTW) at some point within 3 months after treatment
and those who continued to work at the 12-month follow-up. Participants who had retired or died were excluded. If the
estimate is signi�cant, a positive one implies that it facilitates and a negative one implies that it hinders participants from
continuing work.
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The second column shows the results of early RTW (within the 3-month follow-up) compared with late RTW (within the
12-month follow-up). If the estimate is signi�cant, a positive value implies an early return to work, and a negative value
implies a late return to work.

Table 3b. Returning to work after head and neck cancer.

  RTW and continuing working RTW at 3 or 12-month follow-up

VARIABLES Yes Yes
RTW

No Yes
RTW

ACEe† ACEp* Early
RTW

Yes
RTW

Late
RTW

Yes
RTW

ACEe† ACEp*

IRTW 80   86       92   51      

University
or college
education

59 31 107 49 -0.1985 0.1032 54 35 89 57 -0.0233 0.8786

Living in a
relationship

124 59 42 21 -0.0147 0.9127 112 68 31 24 -0.2768 0.0414

Living in a
house

111 57 55 23 0.1474 0.1512 101 66 42 26 0.0321 0.7937

White
Collar

85 47 81 33 0.2997 0.0353 75 51 68 41 0.1438 0.4287

Pink Collar 20 7 146 73 -0.3775 0.1247 16 9 127 83 -0.4452 0.1804

Oropharynx 86 40 80 40 0.1352 0.4831 77 44 66 48 -0.1802 0.3092

Oral 40 22 126 58 -0.2319 0.4056 32 26 111 66 0.2821 0.2478

Larynx 14 5 152 75 -0.4789 0.1233 8 5 135 87 0.2937 0.4002

Advanced
cancer
stage (III or
IV)

56 18 110 62 -0.3373 0.0035 40 20 103 72 -0.2040 0.1150

Multi-
modality
treatment

92 38 74 42 -0.1908 0.1508 75 44 68 48 -0.1867 0.0967

Smoking 87 38 79 42 -0.0688 0.4786 74 45 69 47 -0.0983 0.3235

† estimated change in percent

* p-values

Discussion
In this prospective multicentre observational study on participants with HNC, 227 participants with an age of 65 years or
less at the initiation of treatment were assessed for RTW one year after the end of treatment. There were 92 participants
(41%) who had early RTW. Among the 131 (58%) participants working 12 months after the end of treatment, 126
participants were tumour free, and �ve participants still suffered from cancer. The clinical factors found to hinder early
RTW were advanced tumour stage and multi-modality treatment, and oral cancer hindered late RTW. Moreover,
participants with more physically demanding jobs were less likely to RTW.
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The percentage of participants’ RTW in this study differed according to the site and stage of HNC. We have in an earlier
study showed that 72% of 295 individuals with oropharyngeal cancer were working 15 months after diagnosis [18]. Other
studies have shown that in individuals with oral cancer (n = 174), 55% had RTW at a follow-up of 6 months or more after
the termination of treatment [19], and in a study of 111 individuals with different HNC diagnoses, 44.1% had RTW within 5
years [20]. In a review of follow-ups of HNC survivors, the rate of RTW varied between 32 and 90%, 3.6–11 months after
the end of treatment [1]. The wide RTW range in that study may be explained by the heterogeneous nature of HNC which
agrees with the importance of disease status and treatment revealed in the present study. In addition, HNC survivors have
a complex burden of unresolved physical, psychological, and existential needs that add to their risk pro�le for not
returning to work.

The recurrence rate in patients with HNC is highest during the two �rst years after initial treatment [21]. The present study
included all participants enrolled at baseline, and not only patients who remained cancer-free during the disease
trajectory, as the study aimed to prospectively describe a real-world situation for cancer survivors. A review of the
literature shows that no exclusive de�nition of a cancer survivor or survivorship exists [22]. The de�nition of cancer
survivor used in this study refers to Morgan’s [23] de�nition of a cancer survivor which can be summarised as a person
diagnosed with cancer regardless of when and who is alive. The RTW is not the same as that of a cancer-free individual.
Of the 131 cancer survivors working at the 12-month follow-up, 9 had cancer recurrence after completion of treatment,
and 5 of them were still not cancer-free even though they were working.

To better understand the time to RTW pattern, participants were followed-up at 3 and 12 months after the end of
treatment. Early RTW was observed in 72 of 145 (49.7%) participants with stage 1–2 tumour whereas only 18 of 81
(22.2%) participants with stage 3–4 tumour demonstrated an early RTW. The advanced stage (III-IV) signi�cantly
hindered the participants from RTW and played a negative role in their ability to continue working. An inverse association
with RTW has been demonstrated among earlier studies [20, 24].

The pattern of RTW was not shown to be robust or predictable, even in patients with early RTW, as periodic RTW was
observed for medical and social reasons. Although 80 of 92 (87%) participants who had RTW at three months still were
working nine months later, 12 participants practiced periodic RTW and had left the work sector for retirement, sick leave,
dropped out, or were deceased. The inability to RTW or to discontinue working after cancer treatment was impacted by
multiple factors: Among the 43 participants in this cohort, the sick leave period ended in retirement at any time during the
study period, and 26 participants were on sick leave throughout the entire follow-up.

HNC is associated with a high degree of physical, psychological, and social burden related to the disease and treatment.
HNC survivors may have signi�cant problems related to eating, speech and voice, loss of hearing, and altered physical
appearance [6, 25], and they may also struggle with fatigue, depression, and distress [26]. Most patients had the lowest
QoL in the �rst year after treatment [27]. To examine RTW patterns, appropriate facilitators and hindrances were split into
three categories and used as predictors: clinical, work-related, and sociodemographic factors. The oral cavity, oropharynx,
and larynx are the three most common anatomical sites for head and neck squamous cell cancers. Although HNC affects
individuals of different ages, occupations, and living conditions [5], the most important �nding in the present study was
that clinical factors affected RTW ability. This �nding was not unexpected, as the study cohort displayed cancer at
different HNC sites, stages, and treatments. Patients with advanced-stage disease were more prone to recurrence and
cancer-related death which agrees with the �nding that advanced-stage disease is a negative factor for RTW. Individuals
treated for oral cavity and laryngeal cancers had a lower rate of RTW. Considering the different variables affecting RTW, it
is di�cult to construct a comprehensive model for predicting RTW in a mixed population of patients with HNC.

Psychosocial and physical demands are important aspects of the workload and RTW after HNC treatment. In the present
study, the individuals were divided into three occupational categories where 49% were white collar workers, 38% blue
collar workers, and 11% pink collar workers. The results show that white-collar work facilitates RTW. In another study of
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80 patients with HNC, including more than six months after the latest treatment, pink-collar work was signi�cantly
associated with not returning to work [24].

RTW is important for many cancer survivors as it symbolises a regaining of normality and daily life [28], where work plays
a meaningful aspect of life [29]. Support plays an important role in RTW, and in the present study, support from a spouse
or partner was demonstrated to be most likely a facilitating factor for late RTW which is in agreement with the results of a
systematic review of cancer survivors in Europe with different cancer diagnoses, including HNC [30]. However,
international comparisons of RTW are complex, as several factors, such as the work environment and policy, cultural
contexts, and economic issues, may affect RTW patterns [31]. Comparative approaches must also consider that different
countries have different social security systems [32]. In the Swedish system [33], employers pay sick pay for the �rst 1–
14 days. Subsequently, the person on sick leave must apply for sickness bene�ts through the Swedish Social Insurance
Agency. If an employee is assumed to be sick for more than 60 days, a rehabilitation plan needs to be implemented by the
employer for easier RTW [33]. The support from the employer and the obligation to give support with a rehabilitation plan
can play an important role for an individual with HNC to RTW [28]. The reduction in money when you are on sick leave
may also directly impact the requirement for a person to RTW as soon as possible, or even if you are not on sick leave at
all.

Healthcare also has an important task of identifying rehabilitation needs and using an experienced rehabilitation staff to
effectively train the patients after treatment for HNC. Rehabilitation and screening for psychological and physical
impairments are important for patients with cancer to preserve function and improve quality of life [34]. Efforts from
different rehabilitation competencies such as occupational therapists, dietitians, physiotherapists, counsellors, speech
therapists, and psychologists are often needed. Interdisciplinary rehabilitation programs are still lacking in many HNC
centres [35]. Professionals must work together to address the complex symptoms and problems that can arise in patients
with HNC [36].

Regarding the dearth of sociodemographic factors, further studies should address the economic burden of a person on
sick leave and the impact it might have on RTW, and also focus on providing patient rehabilitation for a better chance of
preparedness and success in RTW.

Limitations of this study are the rather short follow-up time, different tumour sites, and stages of HNC; and the inclusion
of participants with a WHO performance > 2, which means that patients with less favourable status were excluded from
the study. A more homogeneous group and a �ve-year follow-up period would have been preferable.

Conclusion
A clear RTW pattern is observed. Factors hindering RTW included advanced tumour stage, multi-modality treatment, and
oral cancer. White-collar workers and participants living with spouses or partners were more likely to RTW. Further studies
should address the economic burden of a person taking sick leave and its impact on RTW. Healthcare should focus on
providing rehabilitation for a better chance and preparedness for success in RTW.
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Figures

Figure 1

A �ow chart of returning to work (RTW) at 3 (early RTW) and 12 months (late RTW) after the end of treatment in 227 study
participants with HNC. N = numbers are given. HNC: head and neck cancer.


