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  Abstract 
  Objectives . Survivors of squamous cell carcinoma of the head and neck (HNSCC) are more severely affected in regard to 
affi liation to the work market than other cancer survivors. Few studies have investigated associations between socioeconomic 
and disease-related factors and work market affi liation after curative treatment of HNSCC. We investigated the factors for 
early retirement pension due to disability and unemployment in patients who had been available for work one year before 
diagnosis.  Methods . In a nationwide, population-based cohort study, data on 2436 HNSCC patients treated curatively in 
1992 – 2008 were obtained from the Danish Head and Neck Cancer Group database and linked to Danish administrative 
population-based registries to obtain demographic and socioeconomic variables. We used multivariate logistic regression 
models to assess associations between socioeconomic factors (education, income and cohabitating status), cancer-specifi c 
variables such as tumour site and stage, comorbidity, early retirement pension and unemployment, with adjustment for 
age, gender and year of diagnosis.  Results . Short education [odds ratio (OR) 4.8; 95% confi dence interval (CI) 2.2 – 10.4], 
low income (OR 3.2; 95% CI 1.8 – 5.8), living alone (OR 3.0; 95% CI 2.1 – 4.4) and having a Charlson comorbidity index 
score of 3 or more (OR 5.9; 95% CI 3.1 – 11) were signifi cantly associated with early retirement overall and in all site groups. 
For the subgroup of patients who were employed before diagnosis, the risk pattern was similar. Tumour stage was not 
associated with early retirement or unemployment.  Conclusions . Cancer-related factors were less strongly associated with 
early retirement and unemployment than socioeconomic factors and comorbidity. Clinicians treating HNSCC patients 
should be aware of the socioeconomic factors related to work market affi liation in order to provide more intensive social 
support or targeted rehabilitation for this patient group.   

 Although more than 60% of cancer patients are able 
to return to work one year after treatment [1], can-
cer survivors in general are at increased risk for 
unemployment and early retirement and are less 
likely to be re-employed [1 – 5]. Unemployment or a 
change in working hours might have a considerable 
impact on the economic situation and on the psy-
chological well-being of cancer survivors of working 
age. The ability to continue to work throughout 
treatment, to resume work or to take a new job after 
treatment are important for both the survivor and 
society in general. 

 Socioeconomic factors, such as shorter educa-
tion and lower income, and work-related factors, 
such as blue-collar jobs or hard labour, have been 
associated with unemployment among cancer survi-
vors [6,7]. The type of cancer is another potential 
predictor of unemployment or job loss. As patients 
with squamous cell carcinoma of the head and neck 
(HNSCC) are considered to be one of the least 
advantaged groups of cancer patients [8 – 10], survi-
vors of such cancers may be more severely affected 
with regard to work market affi liation than other 
cancer survivors [11,12]. 
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 Although the importance of socioeconomic fac-
tors cannot be underestimated in regard to work mar-
ket affi liation, cancer-related factors such as tumour 
stage and site of the HNSCC and comorbidity may 
also be important. Cancer of the head and neck 
comprises a heterogeneous group of diseases with 
different natural histories, treatments and prognoses. 
Despite advances in treatment, many HNSCC survi-
vors may have long-term morbidity due to the loca-
tion of the cancer and to extensive, high-dose treatment 
[8,13]. Vulnerable patients may have more diffi culties 
to keep their jobs or fi nd new jobs in a competitive 
work market. Further, many HNSCC patients pres-
ent at an advanced tumour stage. In a welfare system 
such as that in Denmark, early retirement is a protec-
tion against economic problems that might occur if 
physical or mental illness reduces the ability to work 
by more than 50%. If a cancer is diagnosed at a late 
stage, early retirement is more likely to be granted by 
the authorities. This study therefore solely focuses on 
HNSCC patients who were treated curatively. 

 Few studies have assessed disease-related factors 
and work market affi liation after curative treatment 
of different HNSCCs. We studied HNSCC patients 
who were treated curatively and thus, in principle, 
were still available for the work market. The aim of 
this population-based study was to investigate the 
association between socioeconomic, cancer-related 
factors, and comorbidity and affi liation to the work 
market and also the risk factors for early retirement 
due to disability or unemployment.  

 Material and methods  

 Study population 

 A total of 9389 patients with HNSCC in the larynx, 
pharynx and oral cavity diagnosed in Denmark 
between 1992 and 2008 and treated with primary 
curative radiotherapy were identifi ed in the national 
clinical database of the Danish Head and Neck 
Cancer Group (DAHANCA) [14], in which infor-
mation on these cancers and their treatment has 
been recorded prospectively since 1979. All data are 
registered locally in fi ve Danish oncology centres 
and subsequently collected and processed by the 
DAHANCA data centre. From this database we 
obtained the unique personal identifi cation number, 
type of cancer, date of diagnosis, type of treatment 
(surgery or radiation), tumour recurrence, tumour 
site and TNM stage for each patient.   

 Information on exposure indicators and identifi cation 
of potential confounding 

 Our main area of interest was the extent to 
which socioeconomic, cancer-related variables and 

comorbidity affect the affi liation of the younger 
curatively treated patient population to the work 
market. We used the personal identifi cation number 
(which has been assigned to all Danish residents 
since 1 April 1968 [15]) to link each patient in the 
cohort to the database of a nationwide cohort study 
on social inequality and cancer (CANULI), which 
contains extensive information on socioeconomic 
status, vital status, emigration, immigration and 
somatic and psychiatric health for more than 3.4 mil-
lion Danes born after 1920 [16]. The information in 
the database is accumulated by linkage to several 
Danish administrative registries provided by Statistics 
Denmark, including the Integrated Database for 
Labour Market Research, which was established in 
1980 and contains annual data on a broad range of 
individual sociodemographic factors, such as educa-
tional status, disposable income, marital and cohab-
iting status and work market affi liation. 

 We extracted information on the highest attained 
educational level and disposable income for all the 
patients in our cohort one year before the diagnosis. 
Highest attained education was grouped into short 
education (mandatory education of up to 7 and 9 
years for patients born before and after 1 January 
1958, respectively); medium education (the highest 
grades of primary school, secondary school and voca-
tional education: 8 – 12 years for patients born before 
1 January 1958 and 10 – 12 years for those born after 
1 January 1958); and higher education ( �    12 years). 

 Disposable income one year before diagnosis was 
calculated from household income after taxation and 
from the number of people in the household and 
defl ated according to the 2000 value of the Danish 
crown. The disposable income was categorised 
according to the quartiles of the national gender-
specifi c disposable household income per person 
distribution into low (1st quartile), medium (2nd  –  
3rd quartile) and high (4th quartile). 

 Cohabitation status was categorised into married/
cohabiting or living alone (unmarried, widowed or 
divorced). Cohabitating was defi ned as, in the absence 
of marriage, two persons of the opposite sex, over 
the age of 16, with a maximum age difference of 
15 years, who live at the same address, with no other 
adults in residence. 

 The CANULI database includes full histories of 
all somatic diseases leading to hospitalisation from 
1978 and, from 1995, also outpatient visits, based 
on information from the Danish National Patient 
Register [17]. The information includes diagnoses 
coded according to the Danish modifi ed versions of 
ICD8 and ICD10 (from 1994). Comorbidity was 
categorised with the Charlson comorbidity index, 
which provides an overall score weighted by level of 
severity assigned to 19 selected conditions scored 
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from 1 to 6 [18]. The scores were grouped on the 
basis of the cumulated sum into scores of 0, 1 – 2 and 
3 or more. 

 Tumour stage was defi ned according to the UICC 
TNM classifi cation [19,20]. We defi ned early-stage 
HNSCC as stages I – II (T1 – T2 and N0 and M0) and 
advanced stage as stages III – IV (T3 – T4b and/or 
N1 – N3 or M1). 

 We divided the cancers into fi ve groups by site: 
glottic lanynx, other larynx (supraglottic and sub-
glottic), oropharynx, hypopharynx and oral cavity. 
This study did not include patients with nasopharyn-
geal carcinoma.   

 Identifi cation of outcomes 

 The primary end-point of the study was affi liation to 
the Danish work market one year after diagnosis for 
patients who had been affi liated one year before diag-
nosis. In Denmark, unemployment benefi ts are avail-
able only for people actively seeking a job and only 
for a limited period (two times 52 weeks within a 
three-year period). A person who is ill is entitled to 
sickness benefi ts for a maximum of 52 weeks within 
18 months. People on sickness benefi t are assumed 
to be able to resume work after recovery. People who 
are unable to work permanently because of a mental 
or physical disability that reduces their work by at 
least 50% may be granted an early retirement pen-
sion by the Danish authorities. 

 We extracted information on affi liation to the 
work market in the CANULI database and grouped 
the patients into fi ve groups: early retirement due to 
disability, pensioner due to age (in Denmark in the 
study period, 65 years), self-selected anticipatory 
pensioner (available in Denmark from age 60 in the 
study period), unemployed and employed.   

 Exclusions 

 Of the 9389 patients treated curatively for HNSCC, 
we excluded 315 with cancer of the nasopharynx; 
189 for whom there were insuffi cient data on site, 
stage or treatment; 611 who were born before 1920; 
65 who were under the age of 30 at diagnosis; 27 who 
did not reside in Denmark one year before diagnosis 
and two for whom information in Denmark Statistics 
was missing or outlying. We excluded a further 1413 
patients who had tumour recurrence within the fi rst 
year after diagnosis. A further 3630 patients were 
excluded because they were over 60 years one year 
before diagnosis, because we assumed that people in 
this age group were so close to retirement that the 
personal decision of whether to retire would probably 
be in favour of anticipatory retirement pension. 
We also excluded 701 patients who were on early 

retirement or age pension before diagnosis. In total, 
therefore, 6953 patients were excluded, leaving data 
on 2436 patients for further analysis (Figure 1).   

 Statistical analyses 

 Descriptive measures were used to examine demo-
graphic, socioeconomic and cancer-related variables 
and comorbidity. We used multivariate logistic regres-
sion models to assess the association between each 
socioeconomic variable and affi liation to the work 
market. We conducted two sets of analyses. In the 
fi rst, we estimated the risk for early retirement of all 
patients who were registered as affi liated to the work 
market one year before diagnosis, including unem-
ployed patients (n    �    2436) by site. In the second set, 
we calculated the risk for unemployment of the sub-
group of patients who were working one year before 
diagnosis (n    �    1808). In both sets of analyses, two 
models were run: with affi liation to the work market 
as a dependent variable and each socioeconomic 
variable, cancer-related variables and comorbidity as 
independent variables. The logistic regression analy-
ses were computed to estimate crude and adjusted 
odds ratios (ORs) with 95% confi dence intervals 
(CI), with adjustment for age, calendar year and 
gender in model 1 and additionally civil status, 
education, income, comorbidity, site and stage in 
model 2. The linearity of age was tested, and we 
found no departure from linearity. Further, interac-
tions between socioeconomic variables, age, stage 
and comorbidity were tested, and none were found.    

 Results 

 Table I shows the general sociodemographic char-
acteristics of the patients and their cancer-related 
factors and comorbidity. The median age was 
52 years. Most of the patients were male (80%), 
married or cohabitating (69%), with a medium level 
of education (58%) and a disposable income in the 
2nd or 3rd quartile (49%). Most patients had had 
oropharyngeal cancers (37%), followed by cancers 
of the oral cavity (22%), other larynx (16%), glottis 
(16%) and hypopharynx (9%). Most patients pre-
sented with stage IV disease (41%), and 20% had a 
Charlson comorbidity index score  �    1. All patients 
received radiotherapy, either as the only treatment 
(93%) or with surgery (6%) or chemotherapy (1%). 
A total of 1808 (74%) patients were employed and 
628 (26%) unemployed one year before diagnosis 
(Table II). One year after diagnosis, 55 patients in 
the employed group (3% of all employed patients) 
and 74 patients in the unemployed group (12% of 
all unemployed patients) had received an early 
retirement pension. Further, 510 of all patients 
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Exclusions:

9389 men and women with cancers of the larynx,
oral cavity and pharynx treated curatively, 1992–2008

315 patients
with nasopharyngeal cancer

705 patients:
611 born before 1920
65 < 30 years at diagnosis
27 residents outside Denmark 1
year before diagnosis 2 missing or
outliers in Denmark Statistics

189 patients for whom there was
insufficient information on site,
stage or treatment

1413 patients who had a relapse
within the first year after diagnosis

3630 patients > 60 years 1 year
before diagnosis

701 patients not affiliated to the
work market because of early

retirement or reached retirement age

2436 men and women with cancers of the larynx, oral cavity
and pharynx treated curatively included in the analyses

  Figure 1.      Inclusion of study participants.  

(21%) were registered as unemployed one year after 
diagnosis, most of whom (n    �    358, 70%) were 
unemployed before diagnosis (Table II). 

 In the fully adjusted logistic regression models 
of risk factors for early retirement among all patients 
affi liated to the work market, those signifi cantly 

associated were: short or medium education (OR 
4.8; 95% CI 2.2 – 10.4 and 2.7; 1.3 – 5.7), disposable 
income in the fi rst and second to third quartiles 
(3.2; 1.8 – 5.8 and 1.8; 1.0 – 3.1), living alone (3.0; 
2.1 – 4.4) and comorbidity score 1 – 2 or    �    3 (1.9; 
1.3 – 3.0 and 5.9; 3.1 – 11) when compared with 
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patients with high education, disposable income in 
the fourth quartile, who were married and had a 
comorbidity score of 0 (Table III). None of the 
cancer-related factors, such as tumour site or stage, 
was signifi cantly associated with early retirement. 

 For the subgroup of patients who were employed 
one year before diagnosis (n    �    1808), the risk pattern 
was similar, although weaker, with short or medium 
education, low disposable income and living alone sig-
nifi cantly associated with unemployment (Table III). 

 In analyses by tumour site, the associations 
between socioeconomic and cancer-related factors 
including comorbidity and early retirement (Table IV) 
and unemployment (Table V) showed the same pat-
tern of increased ORs for socioeconomic factors and 
cohabitation status, although not all the estimates 
reached statistical signifi cance and the confi dence 
intervals were wide. Having a comorbidity score of 
   �    3 was signifi cantly associated with early retirement 
in patients with cancers diagnosed in the oral cavity 
(OR 4.6; 95% CI 1.0 – 21), other larynx sites (11.5; 
2.7 – 48) and oropharynx (7.8; 2.7 – 22) (Table IV). 
Among patients with glottic cancer, advanced tumour 
stage was signifi cantly associated with unemployment 
(3.5; 1.2 – 10) when compared with patients with 
early-stage disease (Table V).  

 Discussion 

 In this nationwide register-based study of work 
market affi liation among 2436 younger Danish 
HNSCC survivors, lower level of education, lower 
disposable income, living alone and having comor-
bid conditions were signifi cantly associated with 
early retirement for disability and unemployment 
one year after diagnosis. This pattern was found for 
all tumour sites. Our results also show that having 
been unemployed one year before diagnosis made 
early retirement one year after diagnosis more likely 

  Table I. Sociodemographic and disease- and treatment-related 
factors among 2436 curatively treated head-and-neck cancer 
patients who were affi liated to the work market 1 year before 
diagnosis, 1992 – 2008.  

No. %

Age at diagnosis (years)
31 – 40 91 3.7
41 – 50 810 33.3
51 – 60 1535 63
Mean 52

Sex
Male 1948 80
Female 488 20

Period of diagnosis
1992 – 1996 611 25.1
1997 – 2000 568 23.3
2001 – 2004 637 26.1
2005 – 2008 620 25.5

Civil status
Unmarried 320 13.1
Married or cohabitating 1 1671 68.6
Divorced 413 17
Widow or widowed 32 1.3

Length of education 2 
Short 543 22.3
Medium 1420 58.3
High 402 16.5
Unknown 71 2.9

Disposable income 3 
Lowest (fi rst quartile) 514 21.1
Middle (second to third quartile) 1193 49
Highest (fourth quartile) 697 28.6
Unknown 32 1.3

Charlson comorbidity index 4 
0 1956 80.3
1 – 2 402 16.5
 �    3 78 3.2

Site
Glottic larynx 385 15.8
Other laryngeal cancers 399 16.4
Oropharynx 903 37.1
Hypopharynx 209 8.6
Oral cavity 540 22.1

Disease stage 5 
I 459 18.8
II 483 19.8
III 489 20.1
IV 1005 41.3

Treatment
Radiotherapy only 2264 92.9
Surgery and radiotherapy 144 5.9
Chemotherapy and radiotherapy 28 1.2

     1 Cohabitation is defi ned as, in the absence of marriage, two 
persons of the opposite sex, over the age of 16 years, with a 
maximum age difference of 15 years living at the same address 
with no other adult in residence.   
  2 Short education: mandatory education of up to 7 and 9 years for 
patients born before and after 1 January 1958, respectively; 
medium education: highest grade of primary school, secondary 
school or vocational education (8 – 12 years for patients born 
before 1 January 1958 and 10 – 12 years for patients born after 1 
January 1958); higher education:  �    12 years of education.   
  3 Household income after taxation and interest adjusted for number 
of persons in the household; categorised on the basis of sex-
specifi c distribution of household disposable income per person.   

  4 Disorders as defi ned in the Charlson comorbidity index, grouped 
according to accumulated sum of scores. This index provides an 
overall score for comorbidity based on a composite of values 
weighted by level of severity assigned to 19 selected conditions 
scored from 1 to 6 [18]. For the purposes of this study, no cancers 
were included in the index. Scores are summarised on the basis 
of information on hospitalisations from 1978 onwards. The weights 
are assigned for each condition that a patient has and the total 
equals the score. Example: chronic pulmonary (1) and hemiplegia 
(2)    �    total score (3). Score 1: myocardial infarct, congestive heart 
failure, peripheral vascular disease, cerebrovascular disease, 
dementia, chronic pulmonary disease, connective tissue disease, 
ulcer disease, mild liver disease, diabetes type 1 and diabetes type 
2. Score 2: hemiplagia, moderate-to-severe renal disease, diabetes 
with end-organ damage type 1 or type 2. Score 3: moderate-to-
severe liver disease. Score 6: AIDS.   
  5 Disease stage groupings are defi ned according to the UICC 
TNM stage grouping system [19].   
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indicates that pretreatment socioeconomic factors 
have a much stronger effect on work affi liation than 
cancer-related factors, more studies are needed to 
determine the impact of late-onset symptoms on 
work market affi liation. 

 HNSCC has been treated with radiotherapy in 
Denmark, in recent years with accelerated radiation 
and concomitant chemotherapy [8]. Although these 
procedures have been successful in minimising the 
disfi gurement due to surgery, the combination treat-
ment has enhanced toxicity in patients and induces a 
greater symptom burden after treatment [13,22,26]. 
It has been suggested that the prevalence of treatment-
related symptoms is higher among patients treated 
with concomitant chemotherapy, which likely plays a 
role for the ability to work [22,27 – 29]. As most of the 
patients in this study were treated before concomitant 
chemotherapy became standard in Denmark, we were 
unable to investigate the association between combi-
nation therapy and work market affi liation. 

 The results of this study must be considered in 
the light of its strengths and limitations. The strengths 
include use of a comprehensive, nationwide study 
cohort obtained from a detailed clinical database 
over a long period, with virtually no loss to follow-up 
because of the precise linkage between our cohort 
and the population-based Danish administrative reg-
istries. Another strength is that we included only 
curatively treated, younger patients. 

 As this is a register-based study, we did not have 
information on the occurrence of late-onset symptoms 
in each individual and consequently no information 
on their impact on patients ’  daily lives. A previous 
study that included some of the patients studied here 
showed that 21 – 24% of the patients were suffering 
from pain requiring opioids, severe dysphagia (16 –
 17%), severe xerostomia (18 – 21%), severe late mucosal 
oedema (11 –  13%), severe mucosal atrophy (7%), 
severe fi brosis (11 – 13%), osteoradionecrosis (10%) 
and excessive dental caries (15 – 17%) [13]. These con-
ditions affect eating, speaking and breathing functions 
and perhaps also the appearance of individuals, infl u-
encing their daily interactions with other people, which 
again might affect their work market affi liation. 

 Another limitation is that we had no information 
on work-related factors such as physical workload, 

than for people who had had a job one year before 
diagnosis. Cancer-related factors had less impact 
on the work market affi liation than socioeconomic 
factors and comorbidity. 

 Like previous studies [7], we found signifi cant 
associations between a broad range of socioeconomic 
factors, such as level of education and disposable 
income, and risk for early retirement and unemploy-
ment. A study by Mehnert et   al. [21] investigating 
among other things work-related predictors of return 
to work, found that belonging to a higher social class 
at baseline were associated with a signifi cant higher 
rate of employment at follow-up, which suggests that 
people belonging to a higher social class have work 
environments that may provide more favourable 
working conditions in terms of fl exibility, a lower 
degree of physically exhausting work, and better 
earnings [21]. A patient in a lower socioeconomic 
position may not encounter these benefi cial work-
environmental factors and the individual decision to 
apply for early retirement may therefore be easier. 
Our study shows that even though this patient popu-
lation is at least in principle expected to be able to 
work, as they were registered as employed or avail-
able for the work market and treated with curative 
intent, poor social circumstances might determine 
whether they actually worked after treatment. 

 Previous studies suggested that post-treatment 
symptoms affect the work market affi liation of 
HNSCC survivors. Buckwalter and colleagues [22] 
investigated patient-reported factors associated with 
discontinuing employment among 239 employed 
HNSCC patients and found that 38% reported dis-
continuing work at the time of diagnosis, and only 
41% of these returned to work within one year of 
treatment. The main reasons for not returning to 
work were fatigue, functional diffi culties such as 
speech and eating problems, pain and changes in 
appearance. Taylor et   al. [23] found that 52% of 384 
HNSCC patients who were working before their 
diagnosis were disabled for work by their treatment; 
patients who had undergone neck dissection, chemo-
therapy or had a high pain score were the most 
severely affected. In other studies, the rates of dis-
continuing work after HNSCC treatment ranged 
from 17% to 59% [7,24,25]. Although our study 

  Table II. Work market affi liation 1 year after diagnosis by employment status 1 year before diagnosis in 
2436 patients with head-and-neck cancer, 1992 – 2008.  

1 year before diagnosis

1 year after diagnosis

Employed 
n (%)

Unemployed 
n (%)

Anticipatory 
pensioner 

n (%)

Early 
retirement 

n (%)
Dead 
n (%)

Employed (N    �    1808) 1530 (85) 152 (8) 9 (1) 55 (3) 62 (3)
Unemployed (N    �    628) 124 (20) 358 (57) 8 (1) 74 (12) 64 (10)
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  Table III. Associations between early retirement or unemployment 1 year after diagnosis and socioeconomic, 
treatment- and disease-related factors among 2436 curatively treated head-and-neck cancer patients who 
were affi liated to the work market 1 year before diagnosis and a subgroup of 1808 patients who were 
employed 1 year before diagnosis.  

 

Early retirement among 
patients affi liated to the 
work market (including 

unemployed) 1 year before 
diagnosis (N    �    2436) 1 

Unemployment among 
patients who were employed 

1 year before diagnosis 
(N    �    1808) 1 

Crude 2  OR 
(95% CI)

Adjusted 3  OR 
(95% CI)

Crude 2  OR 
(95% CI)

Adjusted 3  
OR (95% CI)

Age (years)
 �    50 Reference Reference Reference Reference
 �    50 1.4 (1.0 – 2.1) 1.4 (1.0 – 2.1) 1.0 (0.7 – 1.4) 1.0 (0.7 – 1.4)

Gender
Male Reference Reference Reference Reference
Female 0.9 (0.6 – 1.3) 0.8 (0.5 – 1.2) 1.0 (0.6 – 1.5) 0.9 (0.6 – 1.5)

Cohabitation status
Married/cohabiting 4 Reference Reference Reference Reference
Living alone 3.0 (2.1 – 4.2) 3.0 (2.1 – 4.4) 2.5 (1.5 – 4.2) 2.3 (1.6 – 3.2)

Length of education 5 
High Reference Reference Reference Reference
Medium 2.9 (1.4 – 6.0) 2.7 (1.3 – 5.7) 2.1 (1.2 – 3.7) 1.9 (1.1 – 3.5)
Short 5.1 (2.4 – 10.9) 4.8 (2.2 – 10.4) 2.6 (1.4 – 4.8) 2.3 (1.2 – 4.2)

Disposable income 6 
Highest (4th quartile) Reference Reference Reference Reference
Middle (2nd – 3rd quartile) 2.5 (1.5 – 4.1) 1.8 (1.0 – 3.1) 2.2 (1.5 – 3.4) 1.8 (1.2 – 2.7)
Lowest (1st quartile) 5.4 (3.2 – 9.3) 3.2 (1.8 – 5.8) 2.9 (1.7 – 5.3) 2.4 (1.3 – 4.3)

Charlson comorbidity index 7 
0 Reference Reference Reference Reference
1 – 2 2.1 (1.5 – 3.3) 1.9 (1.3 – 3.0) 1.5 (1.0 – 2.4) 1.5 (1.0 – 2.3)
 �    3 5.2 (2.8 – 9.8) 5.9 (3.1 – 11) 0.6 (0.1 – 2.4) 0.6 (0.1 – 2.3)

Site
Glottic larynx Reference Reference Reference Reference
Other laryngeal 1.7 (0.9 – 3.2) 1.4 (0.7 – 2.6) 1.2 (0.7 – 2.0) 0.9 (0.5 – 1.7)
Oropharynx 1.5 (0.9 – 2.7) 1.4 (0.7 – 2.6) 0.8 (0.5 – 1.4) 0.7 (0.4 – 1.2)
Hypopharynx 2.0 (0.9 – 4.2) 1.5 (0.6 – 3.3) 1.7 (0.9 – 3.3) 1.3 (0.7 – 2.7)
Oral cavity 1.4 (0.8 – 2.6) 1.2 (0.6 – 2.3) 1.2 (0.7 – 2.1) 1.0 (0.5 – 1.7)

Disease stage 8 
Early Reference Reference Reference Reference
Advanced 1.1 (0.8 – 1.6) 1.1 (0.7 – 1.5) 1.2 (0.9 – 1.7) 1.2 (0.9 – 1.7)

    CI, confi dence interval; OR, odds ratio.   
  1 Missing values are not included in the analyses.   
  2 Adjusted for age, gender and year of diagnosis.   
  3 Adjusted for age, gender, year of diagnosis, stage, comorbidity status, civil status, education and site.   
  4 Cohabitation is defi ned as, in the absence of marriage, two persons of the opposite sex, over the age of 16 years, 
with a maximum age difference of 15 years living at the same address with no other adult in residence.   
  5 Short education: mandatory education of up to 7 and 9 years for patients born before and after 1 January 
1958, respectively; medium education: highest grade of primary school, secondary school or vocational 
education (8 – 12 years for patients born before 1 January 1958 and 10 – 12 years for patients born after 1 
January 1958); higher education:  �    12 years of education.   
  6 Household income after taxation and interest adjusted for number of persons in the household; categorised 
on the basis of sex-specifi c distribution of household disposable income per person.   
  7 Disorders as defi ned in the Charlson comorbidity index, grouped according to accumulated sum of scores. 
This index provides an overall score for comorbidity based on a composite of values weighted by level of 
severity assigned to 19 selected conditions scored from 1 to 6 [18]. For the purposes of this study, no cancers 
were included in the index. Scores are summarised on the basis of information on hospitalisations from 
1978 onwards. The weights are assigned for each condition that a patient has and the total equals the score. 
Example: chronic pulmonary (1) and hemiplegia (2)    �    total score (3). Score 1: myocardial infarct, congestive 
heart failure, peripheral vascular disease, cerebrovascular disease, dementia, chronic pulmonary disease, 
connective tissue disease, ulcer disease, mild liver disease, diabetes type 1 and diabetes type 2. Score 2: 
hemiplagia, moderate-to-severe renal disease, diabetes with end-organ damage type 1 or type 2. Score 3: 
moderate-to-severe liver disease. Score 6: AIDS.   
  8 Disease stage groupings are defi ned according to the UICC TNM stage grouping system [19].   
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work stress, work intensity and work hours and their 
effect on resumption of work and patient-perceived 
ability to work [1,29]. All these variables should be 
considered in order to obtain true estimates. Addi-
tionally, we had no information on individual moti-
vational factors, such as scepticism about returning 
to work, which were shown to be signifi cant in earlier 
studies [21]. Further, we did not have information 
on sickness absence one year after diagnosis. This 
may have introduced some misclassifi cation. Although 
sickness absence is only granted for 52 weeks it can 
be prolonged and the 52 weeks can be used at any 
point within 18 months. 

 In conclusion, cancer-related factors had less 
impact on work market affi liation than socioeconomic 
factors and comorbidity. Shorter education, lower 
disposable income, being divorced or unmarried and 
comorbidity were signifi cantly associated with early 
retirement and unemployment in curatively treated 
HNSCC survivors who were affi liated to the work 
market before diagnosis. Clinicians treating HNSCC 
patients should be aware of the vulnerability of those 
with short education, low income and living alone in 
respect of their affi liation to the work market, in order 
to initiate intensive social support or targeted reha-
bilitation to improve or maintain their affi liation.                

   Declaration of interest:   The authors report no 
confl icts of interest. The authors alone are respon-
sible for the content and writing of the paper. 
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