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Abstract  

Purpose: To investigate if testicular cancer survivors (TCSs) have a higher incidence of work 

loss compared with the population, accounting for stage, treatment and relapse.   

Material and Methods: A cohort of 2146 Swedish TCSs diagnosed 1995-2007 (seminoma 

n=926, non-seminoma n=1220) was identified in the SWENOTECA (Swedish-Norwegian 

Testicular Cancer Group) register, and matched 1:4 to population comparators. The cohort 

was linked to national registers to obtain retrospectively (one year before diagnosis) and 

prospectively (through September 2013) recorded work loss data. Adjusted relative risks (RR) 

and 95% confidence intervals (CI) of sick leave and/or disability pension were calculated 

annually and overall with Poisson- and Cox regression, censoring at relapse. The mean 

number of annual work days lost was also estimated.  

Results: TCSs were at a modestly increased annual risk of work loss up to the 3rd year of 

follow up (RR3rd year 1.25, 95% CI 1.08, 1.43), attributed to a more pronounced risk among 

extensively treated patients (4 chemotherapy courses: RR3rd year 1.60, 95% CI 1.19, 2.15; >4 

courses: RR3rd year 3.70, 95% CI 2.25, 6.11). Patients on surveillance or limited treatment 

(radiotherapy, 1-3 chemotherapy courses) did not have an increased risk of work loss beyond 

the first year. TCSs receiving  >4 chemotherapy courses had higher mean number of annual 

days of work loss up to the 10th year post-diagnosis, and a 5-fold risk of disability pension 

(RR 5.16, 95% CI 2.00, 10.3).  

Conclusion: Extensively treated TCSs, but not those on surveillance or limited treatment, are 

at increased risk of work loss long-term, not explained by relapse. These patients may benefit 

from early rehabilitation initiatives.  
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Introduction 

In the US and most European countries, testicular cancer is the most common malignancy in 

young men aged 20-40 years, with a variation in incidence worldwide from 3 to 15 per 

100 000 males and per year [1, 2]. Since the introduction of cisplatinum-based treatment in 

the 1980s, more than 95% of the patients are cured [3]. The increasing incidence of testicular 

cancer [4] and high survival rates, has led to a growing number of testicular cancer survivors 

(TCSs), underscoring the importance of monitoring long-term health in this group [5, 6]. As 

the majority of the patients are in their working ages or just entering the labor market when 

diagnosed, the ability to work following cancer treatment is an important aspect of 

rehabilitation, both individually, and for the society.   

 

Cancer survivors in general are more likely to suffer from impaired health, leading to loss of 

work ability in comparison to healthy individuals, especially during the year of diagnosis and 

the year after [7, 8]. In many previous investigations, however, researchers have had limited 

ability to consider potential variation in work loss by cancer site and especially by treatment 

[9, 10]. Previous studies have mostly not reported any significantly increased risks of work 

loss among TCSs, but the studies have been limited in size (n=<600) [7, 9-11]. Also, few 

previous studies have investigated short- or long-term effects of work loss for testicular 

cancer survivors in relation to treatment modality [7, 10], or in comparison to the general 

population [7, 11] and none have considered the impact of cancer recurrence.  Therefore, we 

aimed to investigate short- and long-term incidence of sick leave and disability pension 

among testicular cancer patients compared with the general population, separating the patients 

by stage and treatment intensity (no or limited treatment versus extensive treatment). In this 

study, 2146 Swedish testicular cancer patients and 8448 matched population comparators, 

were studied with up to 19 years of follow-up. 
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Material and Methods 

Setting 

In Sweden, sick leave and disability pension, part- or full time, are tax-funded and open to 

everyone. The first day of sick leave is not compensated and day 2 until day14 is paid by the 

employer. The Swedish social insurance system compensates and the Swedish Social 

Insurance Office (Försäkringskassan) administrates the compensation from the 14th day and 

onwards (except between Jan 1997 to March 1998 when 28 days was the limit). Disability 

pension is compensated from day 1. The number of lost work days is registered in the Social 

Insurance Agency in the Micro Data Analysis of Social Insurance database (MiDAS). Usually 

retirement takes place at 65 years of age but can be offered from the age of 61 or later up to 

the age of 67 years.  

 

Patient cohort  

TCSs were identified from the Swedish part of the clinical SWENOTECA (Swedish 

Norwegian Testicular Cancer Group) database. The SWENOTECA register holds information 

on clinical stage (CS I-IV and tumor marker positive disease (Mk+))[12], treatment modality 

and relapse for up to 10 years after diagnosis, for non-seminomas patients since 1995  and 

seminoma patients since 2000 [3]. All Swedish cancer centers report to the SWENOTECA 

database, which is then cross-checked with the Swedish Cancer Register [13] once a year 

through the personal national registration numbers assigned to each resident in Sweden at 

birth or permanent residency. The completeness of the registers is almost 100%.  A total of 

2292 TCSs with unilateral testicular cancer at ages 18 to 60 years were diagnosed from July 

1st 1995 (seminomas from July 1st 2000) to December 31st 2007 (Supplementary Figure S1). 

TCS that died (n=51) (Causes of Death Register) [14] or emigrated (n=26) (Statistics Sweden) 
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[15] within two years from diagnosis, or those with a previous cancer diagnosis according to 

the Swedish Cancer Register [13] (except previous non-melanoma skin cancer) (n=28), were 

excluded.  

 

We classified the patients into two main groups and six subgroups based on treatment: 1) no 

or limited treatment including:  1a) surveillance, 1b) radiotherapy (for adjuvant (20 Gy/10 

fractions) or metastatic disease (27Gy/15 fractions), 1c) chemotherapy 1 course (EP, BEP or 

carboplatin single), 1d) chemotherapy 2-3 courses (BEP, PEI or TIP) (SWENOTECA 

treatment Guidelines listed in Supplementary Table S1), and  2) extensive treatment: 2 a) 

chemotherapy  4 courses and 2b) chemotherapy >4 courses (with any of the above mentioned 

regimens and in some instances also high-dose chemotherapy with stem-cell support).  

 

Comparison cohort 

Four male cancer-free comparators for each TCS were randomly sampled from the National 

population register kept at Statistics Sweden[15], matched on birth year and calendar year of 

diagnosis of the patient. Comparators who died or emigrated within the first two years of 

follow-up were excluded (Supplementary Figure S1). 

 

Sick leave and disability pension 

For all study participants, we retrieved exact dates of all periods of sick leave (>14 days) and 

disability pension (from day one) from two years prior to diagnosis until end of follow-up 

September 30th 2013, as well as the number of days per year of sick leave and/or disability 

pension, from the Social Insurance Agency database [16]. “0” days thus represented 

individuals with no episodes longer than 14 days of sick leave absence per year (and no 
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disability pension) since the first 14 days are not registered in the Social Insurance Agency 

database. A new sick-leave episode occurring within 5 days of the previous episode was paid 

directly by the social security agent, and thus recorded.  Disability pension is granted if work 

capacity is reduced by at least 25%. The terminology disability pension was used 1992-2002, 

but was changed to sickness compensation (30-64 years of age) or activity compensation (19-

29 years of age) in 2003. We used the term disability pension to describe disability pension, 

sickness compensation or activity compensation. In case of recovery or decline of work 

capacity, the degree of disability pension could be changed and several episodes of disability 

pension could occur.  

 

Covariates 

From the LISA-database (database for health insurance and labor market studies) held at 

Statistics Sweden [15], we gathered information for patients and comparators on educational 

level (≤9, 10-12, >12 years) and unemployment status (unemployed  >50% of the time ) 

within the year before diagnosis (data available on all Swedish residents 16 years or older). 

 

Statistics 

Three different methods were used to assess outcome. First, the relative risk (RR) and 95% 

confidence interval (CI) of having at least one period of sick leave (≥14days) and/or disability 

pension (≥1 day) per year of follow-up were calculated in a Poisson regression analysis. In 

multivariable analyses, based on a priori knowledge of possible confounding, we adjusted for 

education level (<9, 10-12, >12 years), sick leave 1-2 years prior to enrollment (yes/no), and 

unemployment (>50% 0-1 year prior to enrollment, yes/no) and matching variables age (18-

60) and calendar year of diagnosis (1995-2007). This model was also used to estimate RRs in 
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patient subgroups stratified by tumor type, clinical stage and treatment. Here, we focused on 

risk in the 3rd and 5th years of follow-up. Second, the mean number of days of sick leave 

and/or disability per year of follow-up was estimated and compared between groups [17]. The 

distribution of number of annual days of work loss were assessed as exact number of days and 

also in categories “0”, 15-120, 121-240, >240 days per year and the 75th and 90th percentile 

days. Non-parametric bootstrapping was used to compute 95% CIs of mean annual days of 

work loss. Third, the hazard ratio (HR) and 95% CI of disability pension were calculated in a 

Cox regression analysis. Patients with a previous episode of disability pension were excluded 

from this analysis. Study participants were followed until death, emigration, age 65 years, 

testicular cancer relapse or September 30th 2013, whichever occurred first. Multivariable 

adjustment was performed with the same variables as in the Poisson regression model 

described above.  Chi-square test was used for comparison between groups. A p-value of 0.05 

was considered significant and all tests were two-sided. We used SAS (version 9.2, SAS 

institute Inc., Cary, NC, USA) and STATA (StataCorp, release 12.0. College Station, TX, 

USA) statistical software for analyses. 

 

Ethics  

The study was ethically approved by the Regional Ethics Committee, Karolinska Institutet, 

Sweden.   

 

Results 

The patient cohort included 2 146 TCSs and the comparator cohort 8448 men with a median 

follow-up of 10 years (range 2 to 19 years). The majority of the TCSs were diagnosed with 

non-seminoma (57% N=1220), and most were diagnosed with stage I disease (seminoma 88% 
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N=816, non-seminoma 57% N=699) (Table 1). A total of 605 (29%) TCSs were followed 

with surveillance only. Treatment with radiotherapy only was restricted to patients with 

seminoma (32%). Patients with non-seminoma more often received >4 courses of 

chemotherapy (5% vs. 0.3% in patients with seminoma). High-dose chemotherapy was given 

to 1% (N=22) of the non-seminoma patients and to one of the seminoma patients.  Relapse 

was diagnosed in 6% (N=124) of all TCSs, and was more common among patients with non-

seminoma (7%, N=88) than seminoma (4%, N=35).   

 

In the year following diagnosis, 64% of the TCSs had registrations of at least one episode of 

sick leave or disability pension in comparison to 12% among the population comparators 

(Figure 1). During the 2nd year after diagnosis and onwards, 80% of the TCSs no longer 

experienced work loss (Figure 1). In analyses of risk of work loss in patient subgroups, 

patients with non-seminoma, but not seminoma, were at an increased risk of work loss in the 

3rd year of follow-up (Table 2). By stage, an increased risk was restricted to patients with CS 

II-IV and Mk+ in comparison to the comparators (22% vs.13%, RR 3rd year 1.76, 95% CI (1.40, 

2.21)) (Table 2). The risk of work loss was not increased in any subgroup based on tumor type 

or stage during the 5th year (Table 2).  

 

Stratified by treatment, TCSs with surveillance or limited treatment had no increased risk of 

work loss in the 3rd or 5th year of follow-up compared with the population comparators (Table 

2). This pattern of no association was consistent in all subgroups by age, educational level and 

calendar period as well as by the presence or absence of previous work loss or unemployment 

during the 3rd and 5th year after diagnosis (Table 3). In line with the results for the entire 

group of patients with limited treatment, further subdivision by specific adjuvant treatment 

modalities (adjuvant radiotherapy, 1 course of carboplatin, 1 course of BEP), did not reveal 
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increased risks for work loss following the year of diagnosis in any group (Supplementary 

Figure S2, S3). 

 

TCSs who had received extensive treatment were at increased risk of work loss during the 3rd 

year in comparison to comparators (4 courses: 20% vs. 12% RR3rd year 1.60, 95% CI (1.19, 

2.15); >4 courses 36% vs. 12% RR3rd year 3.70, 95% CI (2.25, 6.11)) (Table 2). This risk was 

still detectable the 5th year after diagnosis among those TCSs who had received >4 courses of 

chemotherapy (28% RR5th year vs. 13%, 2.71, 95% CI (1.61, 4.54)) (Table 2). After excluding 

TCSs, who had received high-dose chemotherapy (N=22), the risk was similarly increased 

(>4 courses excl. high-dose treatment: RR5th year 2.85, 95% CI (1.78, 5.36)). The risk also 

remained increased after excluding patients who underwent metastatic surgery (>4 courses 

excl. surgery: RR5th year 3.04, 95% CI (1.22, 7.55)). Further analyses of risks in the 8th and 10th 

years of follow-up did not reveal any increased risk of work loss in any of the treatment 

subgroups but the numbers were low (data not shown). 

 

In analyses of mean lost work days the 3rd and 5th year after diagnosis (Table 3) among 

extensively treated TCSs compared to comparators, significant differences were observed in 

all age groups, but did not reach statistical significance during the period 2000-2007 (Table 

3). Notably, significant differences were also observed among TCSs with no previous sick 

leave and/or disability pension (Table 3). During the first 10 years of follow-up (Figure 2), 

TCSs who received >4 courses of chemotherapy had significantly more mean days of sick 

leave and/or disability pension than comparators almost every year up to the 10th year 

(difference 30 days the 10th year (95% CI 2, 59)) and those TCSs receiving 4 courses of 

chemotherapy until the 5th year after diagnosis (Figure 2). No differences were observed in 

any other group versus comparators beyond the first year (Figure 2, Supplementary Figure 
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S2).  

 

In analysis of risk of disability pension, registered from day 1, a similar pattern in risk by 

treatment was observed. Thus, extensively treated patients were at increased risk of disability 

pension (4 courses: HR 1.93 (95% CI 1.01, 3.71); >4 courses HR 5.16 (95% CI 2.00, 10.3), 

while patients on surveillance or with limited treatment were not at risk (Table 4).  

 

Discussion   

In this large nationwide population-based study, we observed an increased annual risk of sick 

leave and disability pension up to the third year after diagnosis among all TCSs in comparison 

to a matched general population sample. Specifically, TCSs who had received 4 or more 

courses of chemotherapy had more annual days of sick leave and/or disability pension 

persisting for several years after diagnosis, and the increase was not explained by high-dose 

chemotherapy, metastatic surgery or relapse. Importantly however, most TCSs treated with no 

or limited treatment, including radiotherapy and 1-3 chemotherapy courses, were not at 

increased risk of work loss beyond the first year following diagnosis.  

 

We are unaware of any previous nationwide studies of work loss encompassing virtually all 

TCSs with detailed information on stage and treatment modality and long follow-up. In a 

previous Norwegian study, including 2008 cancer survivors of whom 155 were TCSs [11], 

most cancer survivors were on sick leave the first year after diagnosis. Sick leave-levels then 

decreased within the next four years but stayed significantly higher than for comparators. 

However, TCSs had fewer sick leave episodes than their comparators five years post 

diagnosis [11]. Similarly another Nordic study by  Lindbohm et al., detected no difference in 

work ability in a cross-sectional study of 380 TCSs with a follow-up of between 1 and 8 years 
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after diagnosis in comparison to age-matched reference individuals [10]. That study was 

restricted to TCSs with low-stage disease, and no obvious differences were observed for TCSs 

who had received chemotherapy compared to those who had not, although the number of 

chemotherapy courses was not considered. Hence, these two studies are broadly in line with 

our results of no increased risk of work loss among low-stage patients treated with no or 

limited treatment. 

 

Among cancer patients overall, treatment modality, stage of disease, recurrence of cancer and 

other chronic conditions have been reported to affect employment and work loss although few 

studies have assessed risks long term [8, 10, 18, 19]. Also, several studies on work loss in 

cancer survivors have been based on self-reported questionnaires, and could therefore be 

affected by misclassification as well as non-response [10, 18, 20] . Swedish population-based 

health care and labor market registries with prospectively recorded lost work days with high 

coverage and minimal loss to follow-up provide a unique opportunity for longitudinal 

investigation of work loss following a cancer diagnosis. Another strength of the present study 

is the access to detailed register-based information on clinical stage, treatment and relapse on 

all TCSs nationwide. We were able to identify subgroups of TCSs who are at high risk of 

work loss, but also to reliably confirm the lack of an increase among patients receiving 

limited treatment. 

 

Among the most extensively treated patients, our results showed an increased risk of sick 

leave and/or disability pension up to the 5th year after diagnosis, with more mean days of sick 

leave and/or disability pension up to the 10th year. This was not fully explained by high-dose 

chemotherapy or relapse. One weakness of this study was that we did not have information on 

pre-existing comorbidity either in TCSs or among the comparators, although we did have 
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information about prior sick leave and disability pension. Taskila et al. reported that 

comorbidity was a risk factor for impaired work ability in cancer survivors [18, 19]. Our 

results support this observation in showing that patients with prior work loss experienced a 

much greater mean number of lost work days following cancer diagnosis than those without 

such history. Importantly however, in our study, heavily treated patients lost significantly 

more days than comparators also in the absence of a history of work loss before diagnosis.  

 

Possible explanations for the increased risk in the most extensively treated TCSs are long-

standing treatment side effects [5, 6, 21, 22]. Most of the severe long-term effects such as 

secondary cancer and cardiovascular disease after TC treatment have been reported to occur 

more than 10 years after treatment [21, 23] and therefore could not readily explain the 

observed risks up to 10 years. In patients with other cancer types, chemotherapy has been 

associated with reduced cognitive function [24]. This has also been reported in TCSs [25], 

with possible effects on work ability. TCSs may also experience somatic complications such 

as gonadal dysfunction [5, 22, 26], oto- and neurotoxicity [27] and pulmonary toxicity [6], but 

it remains unclear to what extent these complications interfere with work ability. 

 

We found that TCSs had more days with work loss the year before diagnosis in comparison to 

comparators. This could be explained by the delay between the initiation of examinations and 

orchiectomy to the time for the completion of PAD examination, as this date was set as date 

of diagnosis. A weakness of our study is that we only had records of sick-leave episodes 

registered by the Social Insurance Agency, beyond 14 days (if not repeated within a short 

time frame). This could  have led to an underestimation of the total work loss due to sickness 

among TCSs if they had more (less than 14 days) periods of sick leave than the comparators. 

In addition, in analysis of disability pension only (recorded from the first day), similar risk 
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patterns were observed, strengthening the overall results. Sweden’s welfare system differs to 

those in other countries which could make this study less applicable internationally, but the 

terms and conditions for sick leave and disability pension were also equal to both TCSs and 

comparators. On a different note, the fact that TC treatment is relatively uniform worldwide 

increases the value of our findings.  

 

In conclusion, we have shown that most TCSs, receiving no or limited treatment, do not have 

an increased risk of work loss in comparison to the general population beyond the first year 

after diagnosis. However, extensively treated TCSs have a prolonged increased risk of sick 

leave and/or disability pension, especially those who have received more than 4 cycles of 

chemotherapy, which cannot be explained by cancer relapse. Further studies are needed to 

investigate underlying reasons for the increased risk of work loss among the most heavily 

treated patients. Physicians should be aware of this risk in order to provide optimized support 

and early work-related rehabilitation.  
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Figure Legends 

Figure 1. Total number of days of sick leave or disability pension from 2 years before, up to 

maximum 10 years after diagnosis (Dx) among TCSs and comparators (Comp). The numbers 

at risk and differences in mean annual days between TCSs and comparators, with 95% CI, are 

displayed below the graphs. Numbers within the bars represent percentages. The 75th 

percentile (p75) and 90th percentile (p90) are indicated by the lines and refers to the mean 

annual days of sick-leave or disability pension indicated on the secondary y-axis. 

 

Figure 2.  Mean annual days of sick-leave or disability pension from 2 years before, up to 

maximum 10 years after diagnosis (Dx) among TCSs treated with chemotherapy and 

population comparators. The numbers at risk and differences in mean annual days between 

TCSs and comparators, with 95% confidence intervals (CI), are displayed below the graph. 

 

Online only - Supplementary Figure S1. Flow chart of inclusion/exclusion of testicular 

cancer survivors (TCSs) and population comparators 

* Previous non-melanoma skin cancer not excluded 

 

Online only - Supplementary Figure S2.  Mean annual days of sick-leave or disability 

pension from 2 years before, up to maximum 10 years after diagnosis (Dx) for TCSs treated 

with surveillance or radiotherapy, and comparators. The numbers at risk and differences in 

mean annual days between TCSs and comparators, with 95% CI, are displayed below the 

graph. 
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Online only - Supplementary Figure S3. Mean annual days of sick-leave or disability 

pension from 2 years before, up to maximum 10 years after diagnosis (Dx) for TCSs treated 

with adjuvant Carboplatin or BEP (Bleomycin, Etopside, Cisplatin) and comparators. The 

numbers at risk and differences in mean annual days between TCSs and comparators, with 

95% CI, are displayed below the graph. 

 


