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Abstract
Purpose  There is a lack of consensus among physicians working in the field of disability assessment about the 
definition of a limited life expectancy. The aim of this study was to describe the mortality rate of employees with 
cancer who were judged to have a limited life expectancy and to study whether factors are associated with mortality.

Methods  A retrospective cohort study, including 534 Dutch employees with a diagnosis of cancer who were granted 
full work disability pension after being judged by physicians working in the field of disability assessment as having 
a limited life expectancy. Descriptive statistics were used to describe the one- and two-year mortality rates. Factors 
potentially associated with mortality were studied using univariate logistic regression analysis.

Results  The mortality rates one and two years after the disability assessment were 46% (n = 247) and 63% (n = 339), 
respectively. We did not observe a statistically significant association between age at death or between sex and death 
after one year, but after two years the probability of death was greater among men. Both one and two-years after 
the disability assessment, the probability of dying was greater among employees diagnosed with a digestive type of 
cancer, compared to employees diagnosed with a urogenital type of cancer.

Conclusions  Approximately six in ten people died within two years of their work disability assessment. In addition to 
the type of cancer, no factors in this study were associated with mortality. Physicians should be supported in making 
evidence-based assessments of life expectancy in patients with cancer.
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Introduction
Approximately 1.8  million people are diagnosed with 
cancer in Europe each year [1]. The life expectancy of 
people with cancer has improved over the years, from an 
average 5-year survival rate of 39% in the early 1960s, to 
a current 68%. This is mainly due to earlier diagnosis and 
improved treatment [2]. However, a considerable number 
of people are diagnosed with cancer are still not able to 
survive such a period.

For physicians, judging a person’s life expectancy is 
crucial, first and foremost to the person who is diagnosed 
with cancer. However, judging the life expectancy of a 
person diagnosed with cancer can be challenging for phy-
sicians. For instance, physicians tend to overestimate the 
survival of patients with advanced incurable cancer [3]. 
Furthermore, several studies have shown that these pre-
dictions can even range from an underestimation of 50% 
to an overestimation of 600% [4–6]. Medical research has 
not reached a consensus on what a limited life expec-
tancy is, and variable periods ranging from a few weeks 
to several years have been reported [7].

Specifically for physicians working in the field of dis-
ability assessment, judging the life expectancy of a worker 
with cancer can be challenging because of the conse-
quences of their assessment for the employee’s financial 
compensation. A recent study showed that Dutch physi-
cians working in the field of disability assessment expe-
rience ethical and moral dilemmas, such as acting in 
accordance with respect for autonomy and equity, fair-
ness and impartiality, and care and involvement, when 
assessing the life expectancy of employees with cancer 
[8]. Compared with other medical disciplines, there is no 
consensus within this field regarding what a limited life 
expectancy is, and definitions of a limited life expectancy 
range from 1 to 2 years to 5–10 years [9].

Judging the life expectancy of employees with cancer 
is important for Dutch physicians working in the field of 
disability assessment. Dutch law states that a full assess-
ment with a labor expert can be waived when someone 
has either no functional work capabilities at the time of 
the assessment or is expected to lose these capabilities 
within the foreseeable future because of a limited life 
expectancy [10]. What constitutes the foreseeable future 
has not been specified. However, Dutch physicians work-
ing in the field of disability assessment must register this 
into a category that is entitled ‘the loss of work capabili-
ties within 3 months to a year’ [11]. Because of this cat-
egory, it could be assumed that the foreseeable future in 
which someone is expected to lose their work capabilities 
because of a limited life expectancy is within one year of 
the assessment.

Because of the difficulty of judging the life expectancy 
of persons diagnosed with cancer, the lack of a definition 
of the foreseeable future and a lack of consensus among 

physicians working in the field disability assessment 
about the definition of a limited life expectancy, it is cru-
cial to gain insight into the actual duration of an employ-
ee’s life after such an assessment by a physician working 
in the field of disability assessment. In the future, this 
could be used to inform these physicians when judging 
the life expectancy of an employee with cancer. Further-
more, it could help formulate an unambiguous defini-
tion of a limited life expectancy to be used by physicians 
working in the field of disability assessment.

Therefore, this study aimed: (1) to describe the one- 
and two-year mortality rates of employees with cancer 
who were judged by physicians working in the field of 
disability assessment as having a limited life expectancy, 
and (2) to study what factors are associated with dying 
within these periods.

Methods
This study was reported using the STROBE statement 
[12].

Study design and setting
This was a retrospective cohort study in which routinely 
collected and anonymised registry data from the Dutch 
Social Security Institute (SSI) were used. In the Nether-
lands, a physician working for the SSI assesses whether 
a sick-listed employee qualifies for a disability pension. 
Dutch social security legislation allows an employee a 
period of paid sick leave of two years. During this period, 
the employer is obligated to pay a person’s salary and 
provide return-to-work support. This is called the “wait-
ing period”. After this period, a physician will assess the 
employee’s qualification for a disability pension. This 
assessment, in short, is first based on someone’s func-
tional limitation(s), and when this limitation is not con-
sidered life threatening or severe, it is based on the 
amount of income that someone can earn given his/her 
functional limitation(s). It is also possible to request an 
assessment between the 3rd and 68th week of sick leave 
in the case of a severe, advanced, and/or an incurable 
disease. This is called a “shortened waiting period assess-
ment”. Both types of assessments can only be requested 
by the employees themselves [13, 14].

Cases
The Central Expertise Centre (CEC) of the SSI selected 
cases on the basis of the following inclusion criteria: (i) 
the employee’s disability was assessed by the SSI in the 
period 1st of January 2017 and the 30th of June 2017, (ii) 
the employee was granted full disability pension, and ii) 
the diagnosis of cancer was included in this assessment. 
JK performed the final selection of cases based on the 
medical files of selected cases between July 2019 until Jan-
uary 2020. Cases were included if the physician reported 
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(i) that the employee had a limited life expectancy 
because of a cancer diagnosis, (ii) that the employee was 
diagnosed with a cancer diagnosis with a poor prognosis 
(this was defined by the physician writing that the client 
was granted full benefits because of a poor prognosis), or 
(iii) that the employee received palliative care for cancer. 
Only cases with a full or shortened waiting period were 
included. Cases were excluded if the medical file showed 
that the cancer diagnosis was a secondary diagnosis and 
not the main reason for the disability assessment or when 
one or more of the abovementioned criteria could not be 
verified. All cases were between 18 and 65 years of age at 
the time of the disability assessment, in accordance with 
the statutory retirement age at that time.

Variables
All variables were retrieved from the medical files of the 
selected cases.

Descriptive variables
The following characteristics were retrieved from the 
medical files: age at the time of assessment (in years), 
sex (male/female) and cancer diagnosis, which is based 
on the CAS codes, which are, in turn, based on the ICD-
10 [15]. These CAS codes were then categorised into the 
following cancer types: “general” (a type of cancer that 
cannot be placed under one of the other categories. For 
example a metastatic form of cancer of unknown ori-
gin.)c, “blood”, “dermatologic”, “endocrine”, “ear/hearing”, 
“bone and muscular”, “neurological”, “respiratory”, “diges-
tive”, “urogenital (including breast cancer)”, “visual” and 
“cancers of multiple organ systems”. For the statistical 
analysis the urogenital cancers were split into breast can-
cer and other urogenital types of cancers, because breast 
cancer should be considered an entity on its own.

Primary outcome – mortality rate
The primary outcome was the mortality rate within one 
and two years of disability assessment by the physician. 
This was calculated as the number of cases who died 
within one and two years after the disability assessment 
relative to the total number of cases. The municipal-
ity automatically reports the death to the ISS so that the 
payment of the benefits can to be stopped. The CEC pro-
vided the date of death with the selected cases.

Factors potentially associated with dying within one and 
two years of disability assessment
The following factors were studied to determine whether 
they were associated with dying one or two years after 
disability assessment: sex (male: reference vs. female), 
age (18–39: reference; 40–49; 50–65), type of assessment 
(full: reference vs. shortened waiting period) and type of 
cancer diagnosis (digestive: vs. urogenital (reference)).

Statistics
Statistical analyses were performed with IBM SPSS for 
Windows version 26.0. Descriptive statistics, including 
mortality rate, were used to describe the selected cases. 
Factors potentially associated with death within one and 
two years of disability assessment were examined with 
univariate logistic regression analysis. A two-tailed p 
value of < 0.05 was considered to indicate statistical sig-
nificance. Since all the data could be retrieved from the 
persons’ medical files, there were no missing data.

Results
Patient flow
A total of 576 cases were selected by the CEC of the SSI 
based on the inclusion criteria. After reviewing these 
cases, 42 were excluded because either the medical file 
was not available (N = 14), the medical file did not report 
a limited life expectancy, poor prognosis or palliative care 
(N = 21), or because the cases did not meet the criteria of 
a shortened or regular waiting period (N = 7). The other 
534 cases were included in this study (Fig. 1).

Description of the included cases
Of the 534 included cases, 229 (43%) were men and the 
mean age at assessment was 54.6 years (standard devia-
tion (SD) = 7.9). In 240 (45%) cases, the disability assess-
ment was performed at the end of the regular two-year 
waiting period. Twelve different types of cancer were 
reported, of which cancer of the digestive system was the 
most frequent: n = 127 (24%).

Mortality rate and factors potentially associated with 
mortality
The mortality rates at one and two years after the dis-
ability assessment were 46% (n = 247) and 63% (n = 339), 
respectively (Table  1). The highest mortality rate was 
reported for bone and muscular cancer, and the lowest 
for endocrine cancer and cancer in the ear/hearing sys-
tem (Table 1).

We did not observe any statistically significant associa-
tion between age and death one or two years after the dis-
ability assessment (Table 2). We also did not observe any 
statistically significant association between sex and death 
after one year (OR 0.73, 95% CI 0.52–1.04), while the 
probability of dying was greater among men two years 
after assessment (OR 0.57, 95% CI 0.39–0.82) (Table 2).

Both at one and two-years after the disability assess-
ment, the probability of dying was greater among the 
group of employees who were assessed after the short-
ened waiting time assessment than among the group of 
employees who were assessed after the regular waiting 
time (OR 1.44, 95% CI 1.02–2.36 and OR 1.45, 95% CI 
1.01–2.06 respectively).
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Both one and two years after disability assessment, 
the probability of dying was greater among employees 
diagnosed with a digestive type of cancer than among 
employees diagnosed with a urogenital type of cancer 
(OR 2.75, 95% CI 1.56–4.82 and OR 2.15, 95 CI% 2.15 CI 
1.16–3.98, respectively).

Discussion
Currently, there is no consensus among physicians in 
general on what should be considered a limited life 
expectancy or how to assess this in daily practice [7]. In 
this study employees with cancer qualified for a full work 
disability pension after a physician of the SSI established 

the presence of a limited life expectancy. The observed 
life expectancy was indeed limited for a substantial pro-
portion of persons assessed by the physicians, as indi-
cated by the one- and two-year mortality rates of 46% 
and 64% respectively.

We showed that employees who requested an early 
assessment within 68 weeks after the start of their sick 
leave (i.e. short waiting period) had a greater mortal-
ity rate than those who did not receive an early assess-
ment. An explanation could be that an earlier assessment 
may be requested by persons with a lower perceived 
life expectancy who do not expect to survive the nor-
mal waiting period of two years. Not surprisingly, we 

Table 1  Number of cases that were and were not deceased by type of cancer after one and two years of the disability assessment
Type of cancer diagnosis One year after disability assessment (n = 534) Two years after disability assessment 

(n = 534)
Deceased
n (%)

Not deceased
n (%)

Deceased
n (%)

Not deceased
n (%)

General 2 (100%) 0 (0%) 2 (100%) 0 (0%)
Blood 2 (17%) 10 (83%) 5 (42%) 7 (58%)
Breast cancer 38 (36%) 69 (64%) 50 (48%) 55 (52%)
Dermatologic 7 (37%) 12 (63%) 8 (42%) 11 (58%)
Endocrine 0 (0%) 5 (100%) 1 (20%) 4 (80%)
Ears/hearing 0 (0%) 1 (100%) 0 (0%) 1 (100%)
Bone and muscular 7 (78%) 2 (22%) 8 (89%) 1 (11%)
Neurological 15 (50%) 18 (55%) 24 (73%) 9 (27%)
Respiratory 56 (45%) 68 (55%) 74 (60%) 50 (40%)
Digestive 81 (64%) 46 (36%) 101 (80%) 26 (21%)
Urogenital 34 (39%) 53 (61%) 56 (64%) 31 (36%)
Visual 1 (50%) 1 (50%) 1 (50%) 1 (50%)
Cancers of multiple organ systems 4 (67%) 2 (33%) 4 (67%) 2 (33%)
Total 247 (46%) 287 (54%) 339 (63%) 195 (37%)

Fig. 1  Case flow
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observed variability in the mortality rates between differ-
ent cancer diagnoses. Our results indicate that a diagno-
sis of breast cancer is associated with better survival than 
the other types of cancer. This could be due to the exten-
sive treatment options for breast cancer patients, as are 
those who are treated with palliative intent [16]. Decision 
making could be improved if this study was repeated with 
a more extensive dataset containing more variables such 
as cancer stage. This would allow for multivariate analy-
ses and explore and adjust for any (other) factors.

The introduction of evidence-based medicine in the 
field of work disability evaluation has proven successful 
in facilitating decision making by physicians, including 
prognosis assessment [17, 18]. Unfortunately, profes-
sional guidelines in this field are missing or outdated. This 
is illustrated by the 2007 Dutch protocol for the work dis-
ability assessment of people with breast cancer, which 
reports a relative survival of 1.5 to 2 years [19]. However, 
more recent evidence shows a median overall survival of 
29.8 months for patients with metastatic breast cancer 
and up to 37.0 months for patients with hormone recep-
tor-positive cancers [19]. Therefore, it is important that 
professional guidelines are kept up to date by adding new 
evidence-based information, since improvements in can-
cer diagnosis and treatment may have a rapid impact on 
survival [2].

The people included in this study were granted a full 
and permanent disability pension because the physician 
concluded that they had a limited life expectancy. This 
study does not provide insight into the work capacity of 
people who were still alive one or two years after receiv-
ing a full disability pension. Predicting life expectancy 
and a person’s capacity to work is challenging. When 
considering a person’s work capacity, other factors, such 
as quality of life should be also be considered. These and 
other personal and work-related factors should be of 
interest in future studies.

Personal preferences regarding end-of-life decisions, 
including participation in work, may also play a role. 

Although some cancer patients may wish to stop work to 
increase or maintain their quality of life, others may wish 
to continue working as long as they are able to. Dutch 
physicians working for SSI have professional decision lat-
itude in assessing patients with poor life expectancies and 
should consider employees’ views on their work capac-
ity and plans to (dis)continue working [20]. Employees 
who opt to continue working will not have been granted 
a full disability pension and were therefore not included 
in this study even though they had a limited life expec-
tancy. Exploring the decision to stop or keep working 
should provide more insight into the challenges associ-
ated with cancer experience, and enable the provision of 
interventions and support to assist both employees and 
physicians in this decision-making process during work 
disability assessments.

A limitation of this study is that establishing the cause 
of death was not possible for practical and legislative 
reasons. For the purpose of this study, we assumed that 
the cancer itself or a cause related to the cancer was the 
cause of death. Because the cause of death is unknown, 
the one-year mortality rate of 46% might be an overesti-
mation compared with the mortality rate due to cancer. 
Therefore, we recommend that further research take into 
account the cause of death.

Implications for Research and Practice.
Because there is no protocol or guideline that states 

what life expectancy should be considered limited, it 
could help physicians working in the field of disability 
assessment if a clearer and more precise definition is 
available of what constitutes a limited life expectancy. 
This should be supported by up-to-date evidence based 
on recent cancer survival data and the provision of up-to-
date protocols or guidelines on the work disability assess-
ment of employees with cancer.

Abbreviations
CAS	� Classificaties voor Arbo en SV
CEC	� Central Expertise Centre
CI	� Confidence interval

Table 2  Factors potentially associated with death one and two years after the disability assessment
One year after disability assessment Two year after disability assessment
Deceased (n = 247)
n (%)

Not deceased
(n = 287)
n (%)

OR (95%CI) Deceased (n = 339)
n (%)

Not deceased
(n = 195)
n (%)

OR (95%CI)

Age 22–39 13 (43%) 17 (57%) Reference 16 (53%) 14 (47%) Reference
40–59 147 (45%) 178 (55%) 1.08 (0.51–2.30) 206 (63%) 119 (37%) 1.52 (0.71–3.21)
60–65 87 (49%) 92 (51%) 1.24 (0.57–2.70) 117 (65%) 62 (35%) 1.65 (0.76–3.60)

Sex Male 116 (51%) 113 (49%) Reference 162 (71%) 67 (29%) Reference
Female 131 (43%) 174 (57%) 0.73 (0.52–1.04) 177 (58%) 128 (42%) 0.57 (0.39–0.82)*

Waiting period Regular 99 (41%) 141 (59%) Reference 141 (59%) 99 (41%) Reference
Short 148 (50%) 146 (50%) 1.44 (1.02–2.04)* 198 (67%) 96 (33%) 1.45 (1.01–2.06)*

Cancer diagnosis group Digestive 81 (64%) 46 (36%) 2.75 (1.56–4.82)* 101 (80%) 26 (21%) 2.15 (1.16–3.98)*
Urogenital 34 (39%) 53 (61%) Reference 56 (64%) 31 (36%) Reference

*P < 0.05
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