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  ABSTRACT 

  Background. Patients with haematological malignancies have a poorer labour market prognosis than the general 
population. We have previously found that they have low rates of return to work, and a higher risk of being granted 
disability pension, than individuals without a history of these diseases. The aim of this study was to further investigate 
the labour market prognosis for these patients, by comparing the risk of being granted wage-subsidised (WS) employ-
ment as a result of permanently reduced work capacity among patients diagnosed with haematological malignancies to 
a reference cohort, and to determine if relative risks differ between subtypes of haematological malignancies. 
    Material and methods. We combined data from national registers on Danish patients diagnosed with haematological 
malignancies between 2000 and 2007 and a reference cohort without a history of these diseases. A total of 3194 patients 
and 28 627 reference individuals were followed until they were granted WS employment, disability pension, anticipatory 
pension, old age pension, emigration, death or until 26 February 2012, whichever came fi rst. 
    Results. A total of 310 (10%) patients and 795 (3%) reference individuals had their work capacity permanently reduced 
to an extent that they were granted WS employment during the follow-up period. Age- and gender-adjusted relative 
risks differed signifi cantly between the subgroups of haematological malignancies, and four years after diagnosis they 
ranged from 2.47 (95% CI 1.46 – 4.16) for patients with Hodgkin lymphoma to 10.83 (95% CI 7.15 – 16.40) for patients 
with chronic myeloid leukaemia. 
       Conclusion. All eight subtypes of haematological malignancies were associated with an increased risk of being granted 
WS employment due to permanently reduced work capacity compared to the reference cohort. The relative risks differed 
according to haematological malignancy subtype, and the highest was found for patients with chronic myeloid leukaemia. 

 The treatment of haematological malignancies has 
improved markedly during recent years, and more 
people therefore survive from these diseases. Previ-
ous studies have documented that these patients have 
a poor labour market prognosis compared to cancer-
free control groups [1 – 4] and patients with other 
cancer types [5 – 8]. 

 Treatment of haematological malignancies differs 
from that of other malignancies in several aspects. It 
rarely involves surgery, but more often chemotherapy 
for extended time periods. The various subtypes of 

haematological malignancies differ markedly in terms 
of their presentation, treatment, progression and out-
come. The simplest categorisation is leukaemias, 
lymphomas and multiple myeloma. However, these 
diagnoses also comprise several subgroups of which 
some run a highly acute course, whereas others 
are chronic conditions with intermittent needs for 
treatment. 

 In two recent register-based cohort studies, we 
have shown that there is a clear need of distin-
guishing between different types of haematological 
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malignancies when considering future labour mar-
ket participation, since haematological malignancy 
subtype was found to be strongly associated with 
both return to work rates and risk of disability pen-
sion [4,9]. According to haematological malig-
nancy subtype, these patients had a two to 12-fold 
higher risk of being granted disability pension 
compared to a reference cohort without a history 
of haematological malignancies. Patients with 
indolent subtypes of haematological malignancies 
tended to have the highest relative risks of disabil-
ity pension [4]. 

 In Denmark, the social security system is obli-
gated to support a person fi nancially through public 
transfer payments if the person is unable to work due 
to physical or mental disability. Disability pension is 
granted if the work capacity is permanently reduced 
to an extent that makes return to work unlikely. All 
options available for improving labour market par-
ticipation must have been exhausted before disability 
pension is granted. An option that is considered 
before disability pension is to give wage subsidies to 
employers for hiring the long-term disabled, known 
as the Danish Flexjob Scheme. In a wage-subsidised 
(WS) job, the employee has reduced working hours 
and special job tasks, taking into account the reduced 
work capacity. To be granted WS employment, the 
person ’ s work capacity must be reduced to a level 
that permanently prevents him or her from having a 
non-wage-subsidised job [10,11]. 

 To the best of our knowledge, no studies have 
investigated if the Danish Flexjob scheme is widely 
applied among patients diagnosed with haematolog-
ical malignancies. Based on our previous studies, it 
is hypothesised that patients with indolent subtypes 
of haematological malignancies have the poorest 
labour market prognosis. However, to give a full pic-
ture of the extent of work incapacity among these 
patients, an identifi cation of the extent of WS employ-
ment within the different subtypes of haematological 
malignancies is necessary. 

 Therefore the present study aimed to compare 
the risk of being granted WS employment as a result 
of permanently reduced work capacity among 
patients diagnosed with haematological malignancies 
to an age- and gender-matched reference cohort 
without a history of these malignancies, and to deter-
mine if relative risks differ between haematological 
malignancy subtypes.  

 Material and methods 

 The study period proceeded from 1 January 2000 to 
26 February 2012 within the entire Danish popula-
tion of approximately 5.6 million inhabitants. In 
Denmark, a considerable amount of health-related 

information is recorded in national population-based 
registers, and linkage of register data at the individual 
level is possible by means of a unique civil registra-
tion number assigned to all Danish residents [12]. 
The data used in this study were obtained from these 
national registers. 

 Eligible persons were diagnosed with a haemato-
logical malignancy at the age of 19 – 55 years in 
Denmark during the period from 1 January 2000 
to 31 December 2007. Disability pensioners, WS 
employees and emigrants were excluded. Haemato-
logical malignancies were divided into the following 
subtypes: Hodgkin lymphoma, diffuse large B-cell 
lymphoma, follicular lymphoma, multiple myeloma, 
acute myeloid/lymphoid leukaemia, chronic myeloid 
leukaemia, chronic lymphoid leukaemia and others. 
Each patient was individually matched on gender 
and date of birth to 10 persons without a history of 
haematological malignancies. The individuals in the 
reference cohort were assigned the same date of diag-
nosis as the patient to whom they were matched. The 
patient cohort and the reference cohort have been 
described in detail previously [4].  

 Outcome 

 At inclusion, all individuals were potentially active 
members of the labour market. The different work-
related pathways in the study are illustrated in 
Figure 1. The main outcome was WS employment as 
a result of permanently reduced work capacity. Per-
manent exits from labour market like disability pen-
sion, anticipatory retirement pension and old age 
pension were considered competing events to this 
outcome. During the entire study period it was pos-
sible to retire due to age at 65 years in Denmark and 
there was an anticipatory retirement scheme from 
the age of 60 years. Individuals in both cohorts were 

  Figure 1.     The pathways of permanently partly or completely exit 
from the labour market. Individuals who were employed, students, 
unemployed, sickness absent or on social security were considered 
to be potentially active members of the labour market. They were 
followed until they were either granted wage-subsidised 
employment, emigration, disability pension, old age pension or 
anticipatory pension, death or until 26 February 2012, whichever 
came fi rst.  
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followed from date of diagnosis until they were either 
granted WS employment, disability pension, old age 
pension or anticipatory pension, emigration, death or 
until 26 February 2012, whichever came fi rst. 

 Information on labour market participation was 
obtained from the Danish Register for Evaluation of 
Marginalisation (DREAM). DREAM contains infor-
mation on all public transfer payments administered 
by Danish ministries and municipalities for Danish 
residents on a weekly basis since 1991. The register 
is based on data from the Danish Ministry of Employ-
ment, the Danish Ministry of Education, the Danish 
Civil Registration System and SKAT (the Danish 
Tax Authority) [13].   

 Statistics 

 Using generalised linear regression models for pseudo 
observations [14], age- and gender-adjusted relative 
cumulative risks (RR) of being granted WS employ-
ment and associated 95% confi dence intervals (CI) 
two, four and six years after diagnosis were estimated 
for the eight subgroups of haematological malignan-
cies compared to the reference cohort. In a previous 
study we found that the cancer disease modifi ed the 
effect of comorbidity, social-economic factors and 
previous history of sickness leave on labour market 
participation among patients diagnosed with haema-
tological malignancies (compared to a reference 
cohort) [4].Therefore, adjustments were only made 
for age and gender. 

 Wald tests were used to test if the relative risks 
differed between subgroups, and to test the overall 
association between diagnosis subtype and the 
risk of being granted WS employment as a result of 

permanent reduced work capacity. Death, disability 
pension, anticipatory pension, and old age pension 
were considered competing events in all the analyses.    

 Results 

 A total of 3616 patients between 19 and 55 years of 
age were diagnosed with haematological malignan-
cies in Denmark for the fi rst time between 2000 and 
2007; and hence initially the reference cohort con-
sisted of 36 160 individuals. 

 After excluding disability pensioners, WS employ-
ees and emigrants, a total of 3194 (88%) patients and 
28 627 (79%) reference individuals were included in 
the study. The inclusion process has previously been 
described [4]. 

 A week-by-week overview of the proportion of 
public transfer payments in the patient cohort from 
three years before diagnosis until fi ve years after is 
given in Figure 2. Sickness absence increased imme-
diately after diagnosis followed by increasing return 
to work proportions during the following years. The 
proportion of patients granted disability pension and 
WS employment increased during the years after 
diagnosis. Results on the course of return to work 
and disability pension in this cohort have been pub-
lished previously [4,9].  

 Subtypes of haematological malignancies 

 A total of 310 (10%) patients had their work capac-
ity permanently reduced to an extent that they were 
granted WS employment during the follow-up period. 
The highest proportion was found for patients 
with multiple myeloma (18%) and chronic myeloid 

  Figure 2.     Overview of the proportion of social transfer payments in the patient cohort (N    �    3194).  
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leukaemia (17%), and the lowest for patients with 
Hodgkin lymphoma (5%). In the reference cohort, a 
total of 795 (3%) individuals were granted WS 
employment during the follow-up period (Table I). 

 Table II presents the results of age- and gender-
adjusted analyses of the risk of being granted WS 
employment due to permanently reduced work capac-
ity according to subtype of haematological malig-
nancy compared to the reference cohort. Both two, 
four and six years after diagnosis, haematological 
malignancy subtype was signifi cantly associated with 
being granted WS employment (p    �    0.001), and rela-
tive risks differed signifi cantly between the eight sub-
groups (p    �    0.001). These associations were strongest 
two years after diagnosis and became slightly weaker 
year by year, as the risk of being granted WS employ-
ment increased in the reference cohort with increas-
ing age. The relative risks were lowest for patients with 
Hodgkin lymphoma and four years after diagnosis 
this subgroup had a 2.5-fold higher risk of being 
granted WS employment than the reference cohort 
(RR 2.47, 95% CI 1.46 – 4.16). The highest risk was 
found for patients with chronic myeloid leukaemia, 
and four years after diagnosis, the risk of being granted 
WS employment was more than 10-fold higher for 
this patient group compared to the reference cohort 
(RR 10.83, 95% CI 7.15 – 16.40). The second highest 
relative risk was found among patients diagnosed with 
multiple myeloma (RR 8.48, 95% CI 6.22 – 11.56). At 
this time-point, the other subgroups of haematologi-
cal malignancies had three- to fi ve-fold higher risks 
of having their work capacity permanently reduced to 
an extent that they were granted WS employment 
compared to the reference cohort.    

 Discussion 

 In this nationwide register-based cohort study we 
found that compared to a reference cohort, patients 
with eight subtypes of haematological malignancies 

(Hodgkin lymphoma, diffuse large B-cell lymphoma, 
follicular lymphoma, multiple myeloma, acute 
myeloid/lymphoid leukaemia, chronic myeloid leu-
kaemia, chronic lymphoid leukaemia and others) had 
a higher risk of having their work capacity perma-
nently reduced to an extent that they were granted 
WS employment. The relative risks differed consider-
ably between haematological malignancy subtypes, 
and the highest were found for patients with chronic 
myeloid leukaemia. 

 Chronic myeloid leukaemia usually occurs after 
the age of 40 years and is in most cases incurable. 
Symptoms are often sparse at time of diagnosis. Bio-
logical therapy [tyrosine kinase inhibitors (TKIs)], 
which is administered as oral tablets, effectively 
delays disease progression and has improved overall 
survival considerably (5-year survival rate 90%) [15]. 
Due to this effective treatment scheme, it is somehow 
surprising that this patient group had the highest 
relative risks of having their work capacity perma-
nently reduced to a level that they were granted WS 
employment. In general, when interpreting the results 
of this study, it is though important to have in mind 
that the proportion of death differed widely between 
the subgroups. The proportion at risk of work dis-
ability was therefore higher in those subgroups with 
a high survival rate than those with lower survival 
rates. The same concern is valid for the proportion 
of disability pension, which also differed markedly 
between haematological malignancy subgroups 
(Table I). This does, however, not seem to be the only 
explanation of our fi ndings, as the relative risks of 
WS employment were lower than for chronic myel-
oid leukaemia in both patients with follicular lym-
phomas and chronic lymphoid leukaemia. The 
proportion of death and disability pension was simi-
lar in these three subgroups, and like chronic myeloid 
leukaemia, follicular lymphomas and chronic lym-
phoid leukaemia are usually incurable diseases with 
a chronic course. 

  Table I. Reference and patient cohort outcome stratifi ed by subtype of haematological malignancy.  

 N patients /
N references   Death (a/b) 

 Old-age or 
anticipatory 

pension (a/b) 
 Disability 

pension (a/b) 
 Wage-subsidised 

employment (a/b)   

Hodgkin lymphoma 591/5384 7%/1% 2%/2% 8%/4% 5%/2%
Diffuse large B-cell lymphoma 467/4176 19%/2% 8%/12% 14%/5% 8%/3%
Follicular lymphoma 364/3240 12%/2% 10%/12% 16%/5% 9%/3%
Multiple myeloma 270/2368 24%/2% 3%/20% 40%/6% 18%/3%
Acute leukaemia 445/4007 43%/1% 1%/8% 16%/4% 8%/3%
Chronic myeloid leukaemia 155/1409 15%/1% 0%/6% 14%/4% 17%/3%
Chronic lymphoid leukaemia 273/2404 15%/2% 11%/21% 13%/6% 14%/3%
Others 629/5639 21%/1% 6%/10% 14%/5% 10%/3%
 In all  3194/28 627  20%/1%  5%/10%  15%/5%  10%/3% 

     a Proportion of the patient cohort;  b Proportion of the reference cohort (references are in the same subgroup of haematological malignancy 
as the patients they are matched to).   
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 In Denmark, the Flexjob scheme has been found 
to raise the employment probability among long-
term disabled with reduced work capacity by 33% 
points [16]. Thus, in spite of permanently reduced 
work capacity, the Flexjob scheme can provide 
patients with chronic myeloid leukaemia with the 
possibility of keeping an affi liation to the labour mar-
ket. For the same reason, WS employment should not 
entirely be seen as a negative event. 

 However, being granted WS employment does 
mean that a person ’ s functional level is impaired con-
siderably. In this present study, patients diagnosed 
with chronic myeloid leukaemia had a 10-fold higher 
risk of being granted WS employment than the refer-
ence cohort. We do not know the mechanism behind 
this fi nding. Symptoms and late effects from disease 
and treatment could play a role, as previous studies 
have shown that a considerable proportion of patients 
diagnosed with chronic myeloid leukaemia experi-
ence reduced quality of life and symptoms like 
fatigue, depression, anxiety, and musculoskeletal 
pain [17 – 20]. 

 We did not have information regarding treatment 
type. But during the study period, fi rst choice of 
medication for the largest part of the patients with 
chronic myeloid leukaemia was Imatinib (a TKI). It 
should, however, be emphasised that several other 
types of treatment could have been used as second 
line therapies (often other TKIs) in patients not 
responding to fi rst line treatment or in patients expe-
riencing side effects [15]. Thus, the present study can 
not be used to determine if there are differences 
between the side effects of different TKIs, as found 
in other studies [17,20]. Allogeneic bone marrow 
transplantation is performed among some patients 
diagnosed with chronic myeloid leukaemia (16% in 
this present study). This could affect the risk of WS 
employment, since this treatment regimen is associ-
ated with several chronic late effects [21]. However, 
only one of the patients diagnosed with chronic myel-
oid leukaemia in this present study was granted 
WS employment following allogeneic bone marrow 

transplantation, and therefore use of this treatment 
scheme cannot explain our results. 

 Due to improved cancer treatment the survival of 
patients beyond cancer diagnosis has increased mark-
edly during recent years. Therefore more focus on 
rehabilitation of these patients is needed in order to 
secure high quality of life and optimal degree of life 
functioning following treatment [22,23]. The World 
Health Organization defi nes rehabilitation of people 
with disabilities as a process aimed at enabling them 
to reach and maintain their  optimal  physical, sensory, 
intellectual, psychological and social functional levels 
[24]. In order to provide feasible rehabilitation of 
patients with chronic myeloid leukaemia, the reason 
for the reduced work capacity should be examined, 
and interventions for preventing it should be studied. 
If impairment of functional level is non-preventable, 
and found to be a natural cause of disease and treat-
ment, then WS employment must be seen as a rea-
sonable solution for patients diagnosed with chronic 
myeloid leukaemia to maintain their optimal level of 
work ability. 

 Patient with multiple myeloma also had high 
relative risks of being granted WS employment due 
to permanently reduced work capacity. In a previous 
study we found that this patient group had a 12-fold 
higher risk of disability pension compared to the gen-
eral population [4]. In all, these two studies docu-
ment that a diagnosis of multiple myeloma leads to 
considerably poor labour market prognosis, which 
might be explained by the chronic and progressive 
nature of this disease. 

 The lowest relative risks of being granted WS 
employment were found for patients with Hodgkin 
lymphoma. In a previous study we also found that 
this subgroup had the lowest risk of disability pen-
sion among patients diagnosed with haematological 
malignancies [4]. One of the reasons for the relatively 
good labour market prognosis in this group is prob-
ably that in contrary to chronic myeloid lymphoma 
and multiple myeloma, Hodgkin lymphoma most 
often is a curable disease. The prognosis is good even 

  Table II. Age- and gender-adjusted cumulative relative risks of wage-subsidised employment two, four and six years after diagnosis for 
haematological malignancy subtypes compared with the reference cohort.  

 Diagnosis 
 Median age 

   (interquartile range)  N (%) 
 RR 2 years  

(95% CI) 
 RR 4 years  

(95% CI) 
 RR 6 years  

(95% CI) 

Hodgkin lymphoma 35 (27 – 43) 30 (5) 3.01 (1.49 – 6.12) 2.47 (1.46 – 4.16) 2.51 (1.69 – 3.87)
Diffuse large B-cell lymphoma 47 (39 – 52) 36 (8) 2.15 (1.01 – 4.57) 2.91 (1.89 – 4.48) 3.06 (2.21 – 4.50)
Follicular lymphoma 49 (41 – 53) 34 (9) 4.29 (2.31 – 7.98) 3.40 (2.19 – 5.28) 3.48 (2.50 – 5.12)
Multiple myeloma 51 (46 – 53) 49 (18) 13.37 (8.59 – 20.81) 8.48 (6.22 – 11.56) 6.83 (5.45 – 9.36)
Acute leukaemia 42 (32 – 49) 34 (8) 2.89 (1.42 – 5.88) 3.69 (2.44 – 5.57) 3.22 (2.34 – 4.80)
Chronic myeloid leukaemia 41 (35 – 49) 27 (17) 13.79 (7.71 – 24.68) 10.83 (7.15 – 16.40) 8.74 (6.03 – 12.66)
Chronic lymphoid leukaemia 52 (48 – 54) 37 (14) 7.69 (4.41 – 13.40) 5.81 (3.90 – 8.64) 5.14 (3.62 – 7.31)
Others 47 (40 – 52) 63 (10) 4.39 (2.75 – 7.00) 3.97 (2.85 – 5.51) 4.14 (3.17 – 5.43)
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their work capacity permanently reduced to an extent 
that they were granted WS employment compared to 
the reference cohort. The relative risks differed 
between the subtypes of haematological malignan-
cies, and were highest for patients with chronic myel-
oid leukaemia. 

 The results of this study imply that clinicians 
should be aware that the risk of permanently reduced 
work capacity differs between subtypes of haemato-
logical cancer. This knowledge is important in order 
to initiate early targeted rehabilitation interventions 
aimed at maintaining appropriate labour market par-
ticipation if possible. Even though effective treatment 
exists for patients with chronic myeloid leukaemia, a 
considerable proportion experience impaired func-
tion to a level that prevents them from having an 
ordinary job. Further research on the mechanisms 
behind this result is needed               
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