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Abstract

Background: Financial toxicity of cancer has so far been discussed primarily in the US health care system and is
associated with higher morbidity and mortality. In European health care systems, the socio-economic impact of
cancer is poorly understood. This study investigates the financial burden and patient-reported outcomes of
neuroendocrine (NET) or colorectal (CRC) cancer patients at a German Comprehensive Cancer Center.

Methods: This prospective cross-sectional study surveyed 247 advanced stage patients (n = 122 NET/n = 125 CRC)
at the National Center for Tumor Diseases, in Germany about cancer-related out-of-pocket costs, income loss,
distress, and quality of life. Multiple linear regression analysis was performed to demonstrate the effects of
economic deterioration on patients’ quality of life and distress.

Results: 81% (n = 199) of the patients reported out-of-pocket costs, and 37% (n = 92) income loss as a consequence
of their disease. While monthly out-of-pocket costs did not exceed 200€ in 77% of affected patients, 24% of those
with income losses reported losing more than 1.200€ per month. High financial loss relative to income was
significantly associated with patients’ reporting a worse quality of life (p < .05) and more distress (p < .05).

Conclusions: Financial toxicity in third-party payer health care systems like Germany is caused rather by income
loss than by co-payments. Distress and reduced quality of life due to financial problems seem to amplify the
burden that already results from a cancer diagnosis and treatment. If confirmed at a broader scale, there is a need
for targeted support measures at the individual and system level.

Keywords: Financial burden, Financial toxicity, Out-of-pocket costs, Income loss, Patient-reported outcomes, Quality
of life

Background
Research about the impact of cancer on the financial
situation of patients has started with a focus on the US
healthcare system [1–5]. Studies report that financial
hardship is associated with negative physical and

psychological effects and can even contribute to an in-
creased mortality rate [6]. As a result, the term ‘financial
toxicity’ has been coined, covering both - the objective
financial burden from direct and indirect treatment costs
and their financial consequences as well as the subject-
ively perceived distress arising from these costs [7]. A
standardized taxonomy and definition of the concept of
cancer-related financial impact would contribute to the
understanding and comparability of studies on this sub-
ject. However, this is still lacking. Based on the current
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literature, it seems reasonable to use three domains, ma-
terial, psychosocial and behavioral responses, to measure
a patient’s subjective financial distress [8].
So far, little is known about the financial impact of

cancer concerning individual patients in third-party
payer health care systems like Germany [9]. A recent
systematic literature review on studies that measure fi-
nancial toxicity after cancer diagnosis showed that most
studies originate in the US, and only a few come from
Europe with none from Germany [8]. Presumably, be-
cause disease-related costs in systems with uniform
health-care coverage and capped co-payments are not
expected to be as relevant as in the US.
Research suggests that financial concerns may affect

patient-reported outcomes (PROs) [10]. Studies from the
US report financial difficulties to be the most frequent
source of distress for cancer patients [11]. They have
also been associated with worse quality of life (QoL)
[12], worse compliance [13], and lower patient satisfac-
tion [14].
However, first data indicate that financial burden also

plays a role in the European health care context: In
2016, an Italian study first showed the association be-
tween financial difficulties and relevant cancer patients’
outcomes like QoL and survival [15]. An explorative in-
vestigation at the National Center of Tumor Diseases
(NCT) by the social counseling service indicated that fi-
nancial burden is a relevant issue for German cancer pa-
tients [16]. A recent study on out-of-pocket costs
showed that many cancer patients in Germany face add-
itional disease-related costs, which may burden the af-
fected patients [17].
Apart from out-of-pocket costs, other consequences of

cancer disease that affect the family income, such as loss
of salary, are conceivable. Therefore, the objective of this
study is to characterize the prevalence and intensity of
out-of-pocket expenses and income loss and to evaluate
their impact on QoL and distress in patients with ad-
vanced cancer at a German Comprehensive Cancer
Center.

Methods
Study design and participants
This is a prospective, cross-sectional survey study that
included all consenting German-speaking adult (> 18
years) stage IV patients with either neuroendocrine tu-
mors (NET) or colorectal cancer (CRC) under treatment
at the NCT, Heidelberg between 11/2016 and 3/2017.
These two groups of cancer patients were selected be-
cause, in general, the NET-patient group has a longer
disease trajectory compared to patients with metastatic
colorectal cancer and might also be younger. Further-
more, NET and CRC are considered the two most preva-
lent gastrointestinal malignancies [18, 19].

Survey instrument
In the absence of a German-speaking survey instrument
on financial consequences and its association with self-
reported outcomes, we designed a questionnaire and
pretested it. It was informed by a systematic literature
review of our group [8] and included three broad dimen-
sions of individual financial burden: (1) material aspects,
(2) psychological effects, and (3) behavioral changes.
Additionally, clinical and disease-related parameters
were extracted from patients’ records. Overall, the sur-
vey instrument contains 23 questions on cancer-related
out-of-pocket costs, monthly household income and in-
come loss, distress (NCCN Distress Thermometer [20]),
QoL (Q30 of the EORTC QLQ-C30 [21]) and behavioral
consequences, as well as demographic data to capture
both, direct and indirect cancer-related expenses and the
patient’s individual reaction to excess-spending (see
Additional file 1). We did not use Q28 of the EORTC
QLQ-C30 to measure “financial difficulties”, because it
is a single-item question that does not allow distinguish-
ing between financial difficulties generated by functional
loss or the medical treatment itself.
We conducted a conventional pretest with 12 cancer

patients to check the practicability of the survey process
as a whole, especially the comprehensibility of the ques-
tions, the functionality of the entire questionnaire as well
as the average duration of the questionnaire completion.
Based on the results, individual question formulations
were sharpened, and missing answer options were
added. According to the pretests, the estimated time to
complete the survey was 15min. The participants were
informed of this in the declaration of consent. A re-
search assistant handed out the survey to the respon-
dents and was available on-site to answer questions.
Relative loss of income was calculated by converting

the ordinal data on loss of income, monthly expenditure,
and net household income into monetary units, using
the center of the respective interval as the corresponding
realized value. Subsequently, the sum of income loss and
monthly expenditure was divided by the household net
income to obtain an approximation of the relative loss
of income. Therapy intensity is a binary variable indicat-
ing whether a patient receives chemotherapy, tyrosine
kinase inhibitors (TKI), or mechanistic Target of Rapa-
mycin (mTOR) (=1) or not (=0).

Statistical analysis
The statistical significance of differences between NET
and CRC patients was analyzed by the chi-square test for
nominal/categorical and t-test for metric levels of meas-
urement. Risk factors for financial losses were identified
based on binary logistic regressions. Multivariate linear re-
gression models were fit to assess the relationship between
financial loss and distress/QoL. All significance tests were
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two-sided using a significance level of p < .05. Statistical
analyses were performed using R, version 3.5.3, and IBM
SPSS Statistics, version 22.

Results
Demographic and disease-specific data
Two hundred forty-seven of 311 contacted stage IV can-
cer patients (n = 122 NET/n = 125 CRC) were included,
resulting in a response rate of 79%. The most common
reasons for non-response were: not interested (38%),
language/understanding difficulties (28%), too nervous
before the doctor’s appointment (9%), too exhausted
(6%). Median age of the whole sample was 63 years, and
64% of participants were male (see Table 1 for sample

characteristics). Time living with metastatic disease was
longer in NET patients than in CRC patients (26 vs. 15
months, differences are significant, p = .001), and they
showed a better performance status (ECOG differs sig-
nificantly between the two groups, p = .035). More CRC
patients were unemployed at the time of the survey
compared to NET patients (n = 21 vs. n = 6), the differ-
ences in employment status are significant (p = .008). All
other characteristics presented in Table 1 showed no
statistically significant difference.

Out-of-pocket costs and income loss
81% of respondents stated that they need to pay out-of-
pocket costs related to their disease with a trend towards

Table 1 Characteristics of study participants

All (n = 247) NET (n = 122) CRC (n = 125)

Sex Male 159 (64%) 72 (59%) 87 (70%)

Female 88 (36%) 50 (41%) 38 (30%)

Age [years] Median 63.0 63.0 63.0

Range 20–84 20–84 30–80

Age group ≤39 15 (6%) 8 (7%) 7 (6%)

40–49 25 (10%) 14 (12%) 11 (9%)

50–59 51 (21%) 21 (17%) 30 (24%)

60–69 87 (35%) 42 (34%) 45 (36%)

≥70 69 (28%) 37 (30%) 32 (26%)

Employment status Employed 74 (30%) 42 (34%) 32 (26%)

Not employed 27 (11%) 6 (5%) 21 (17%)

Retired 146 (59%) 74 (61%) 72 (58%)

Duration of illness [months] Median 26.0 29.5 22.0

Range 0–252 0–190 1–252

Time since metastastatic
disease [months]

Median
Range

20.0
0–190

26.0
0–190

15.0
1–141

ECOG 0 114 (46%) 67 (55%) 47 (38%)

1 113 (46%) 46 (38%) 67 (54%)

2 19 (8%) 9 (7%) 10 (8%)

3 1 (0%) 0 (0%) 1 (1%)

Insurance type Statutory 182 (74%) 88 (72%) 94 (75%)

Private 57 (23%) 28 (23%) 29 (23%)

Other/ not specified 8 (3%) 6 (5%) 2 (2%)

Household net income < 1200€ 30 (12%) 10 (8%) 20 (16%)

1201–2000€ 53 (22%) 26 (21%) 27 (22%)

2001–3000€ 49 (20%) 24 (20%) 25 (20%)

3001–4000€ 41 (17%) 23 (19%) 18 (14%)

4001–5000€ 25 (10%) 13 (11%) 12 (10%)

> 5000€ 32 (13%) 16 (13%) 16 (13%)

Not specified 17 (7%) 10 (8%) 7 (6%)

Number of children living in household Median
Range

0.0
0–5

0.0
0–3

0.0
0–5
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a larger proportion in CRC patients (84% vs. 77% in
NET, not significant). Cancer-related income loss was
reported by 37% of patients (see Table 2), with CRC pa-
tients being significantly more often affected than NET
patients (45% vs. 30%; p = .008).
77% of the patients with out-of-pocket costs reported

amounts not exceeding 200€ monthly, independently of
cancer type (see Fig. 1 on average monthly additional ex-
penses incurred due to the tumor disease, i.e., since
diagnosis.). The extent of reported average monthly in-
come loss due to the disease was more serious than out-
of-pocket costs, as the suffered losses exceeded 1.200€
per month in 24% of affected patients (see Fig. 2). More
CRC than NET patients faced high amounts of income
loss (27% vs. 19% monthly loss > 1.200€, not significant).

Consequences of financial losses and associated risk
factors
40% of patients reported the need to save money with
CRC patients being again more affected than NET pa-
tients (45% vs. 34%, differences are not significant). 36%
of patients stated to cut back on leisure activities, 14%
on nutrition, 10% with regard to living and 9% on non-
refundable medication. In all these domains, more CRC
patients reported to cut back expenses than those with a
NET diagnosis, although not significantly.
Based on binary logistic regression analyses, several

risk factors for experiencing financial losses were identi-
fied: young age (p < .05) and female gender (p < .05) were
predictive for the presence of out-of-pocket costs. With
respect to income loss, young age (p < .001) and a CRC
disease (p < .01) were predictive factors (see Table 3).

Subjective financial burden
Multiple regression analysis showed the impact of eco-
nomic deterioration on patients’ quality of life and dis-
tress (see Table 4). In essence, high financial loss relative
to income was associated with a lower patient-reported
quality of life (p < .05) and more distress (p < .05). Fe-
male gender was also a factor associated with higher dis-
tress, whereas a private health insurance scheme was
associated with lower distress (p < .05).

Discussion
The study aimed to explore the prevalence and extent of
objective financial burden generated by out-of-pocket
expenses or income loss reported by stage IV cancer pa-
tients at a German Comprehensive Cancer Center and
to evaluate the impact on QoL and distress. So far, the
objective financial burden and its subjective conse-
quences have not been systematically investigated for
the German healthcare context.
The results of our study show the financial burden of

cancer in a large proportion of participating CRC and
NET patients: A vast majority of participating CRC and
NET patients reported disease-related expenditures.
While monthly out-of-pocket costs did not exceed 200€
in most cases, almost half of those with income losses
were losing more than 800€ per month. These economic
deteriorations showed negative effects on patients’ qual-
ity of life and distress. Such findings were unexpected in
the public German healthcare system.
Although most medical costs in Germany are covered

by a person’s health insurance, patients do have to con-
tribute co-payments for prescription drugs, rehabilitation
measures, and hospitalization. Next to these co-
payments, many patients face travel expenses to get to
the hospital and expenses for non-prescription drugs or
housekeeping. Within the German healthcare system,
co-payment exemptions apply to particular patient
groups. Anyone who reaches a certain limit of co-
payments within a calendar year can be exempted from
co-payment regulation. The applicable limit of co-
payments is 2% of patients’ gross income. In chronically
ill patients, this threshold is even lower (1%). Survey re-
sults from the US unsurprisingly refer to higher monthly
out-of-pocket costs than we found in our investigation,
e.g., $806 among 73 advanced head and neck cancer pa-
tients in Chicago [22]. Data from the Italian public
health systems report 69–244€ costs per month [23].
The particularly high risk of young female patients for
out-of-pocket costs in our study might be explained with
additional costs for housekeeping or childcare.
Our study shows that in the German social security

system, income losses outweigh out-of-pocket costs. A
quarter of all affected patients report monthly income
losses of 1200€ or more, with CRC patients being signifi-
cantly more affected than NET patients. As CRC, in gen-
eral, is a faster-progressing disease than NET, CRC
patients are more likely to be limited in their ability to
work. A better performance status (ECOG) of enrolled
NET patients supports this assumption. As found in
other studies, income loss is a major cause of cancer-
related financial burden [24]. In Germany, if patients are
unable to work due to their illness, their health insur-
ance will pay 70% of their previous income during their
sick leave, but no longer than 78 weeks. If there is no

Table 2 Prevalence of out-of-pocket costs and income loss

All (n = 247) NET (n = 122) CRC (n = 125)

Out-of-pocket costs

Yes 199 (81%) 94 (77%) 105 (84%)

Not specified 10 (4%) 5 (4%) 5 (4%)

Income loss

Yes 92 (37%) 36 (30%) 56 (45%)

Not specified 5 (2%) 2 (2%) 3 (2%)
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return to work, unemployment, or disability pension (ap-
proximately 50% of initial income) will follow. Available
studies from the US also report that hours worked de-
cline in cancer patients resulting in annual earnings
dropping by 40–50% after diagnosis [25, 26]. According
to our study, young CRC patients are especially at risk of
income loss. Other studies also identified younger age as
a factor associated with cancer-related financial prob-
lems [27–30]. Cancer treatment may interrupt employ-
ment and have a lasting negative impact on earnings and
career development. For younger patients who remain fit
enough to continue work during treatment, efforts to
enable patients to remain in the workforce may help
mitigate the financial burden.
40% of patients in our investigation saved money in

leisure activities, but also by cutting back on nutrition,
living, and medication that is not reimbursed by their
health insurance. Comparative studies show that in the
US context, a larger amount of patients use lifestyle-

altering and even care-altering strategies [31] like taking
less than the prescribed amount of medication [13].
While lifestyle changes may not be perceived as physic-
ally harmful because they do not require altering a pa-
tient’s medical care, they may still be associated with a
significant decrease in patients’ quality of life. Future re-
search should address how patients alter spending be-
haviors and identify potentially harmful cost-coping
strategies.
Our study showed the effects of economic deteriora-

tions on PROs with high financial loss relative to income
being associated with lower patient-reported quality of
life as well as more distress. The result that financial loss
is a more significant predictor of quality of life than clin-
ical parameters highlights the potentially powerful im-
pact of financial strain on patients’ overall well-being.
This is in line with other studies showing that financial
burden negatively impacts patients’ QoL [15, 32–34] and
distress [35]. Our analyses also show that the type of

Fig. 1 Extent of monthly out-of-pocket costs. Bar chart indicating the amount of monthly out-of-pocket costs (in percent) of all affected patients
in comparison to affected neuroendocrine (NET) and colorectal (CRC) cancer patients

Fig. 2 Extent of monthly income loss. Bar chart indicating the amount of monthly income loss (in percent) of all affected patients in comparison
to affected neuroendocrine (NET) and colorectal (CRC) cancer patients
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insurance (statutory or private) has an influence on the
perceived level of distress. Since private health insurance
requires an above-average annual income, it can be
regarded as a good proxy for a higher socioeconomic
status. Exceptions to this rule may be self-employed per-
sons, who can also take out private insurance, but irre-
spective of an income limit. In general, health insurance
is compulsory in Germany. In principle, all employees
(or pensioners) whose gross income does not exceed a
currently applicable annual income limit are compulsor-
ily insured in the statutory health insurance. For the year
2020, this is 62.550€ or 5.213€ per month. If the annual
income is above the compulsory insurance limit, it is
possible to take out private health insurance.

Overall, our results suggest that financial burden and
its impact on patient-reported outcomes are relevant in
a publicly financed health system. We suggest the fol-
lowing next steps for health care, health policy, and
research:
First, just as cancer patients receive counseling about

nutrition, exercise, and psycho-oncological support,
screening for financial risk factors and consecutive coun-
seling should be integrated via the social counseling pro-
grams offered to them. The fact that medical out of
pocket costs for patients in Germany – and Europe
more generally – are relatively low compared to other
parts of the world should not lead us to underestimate
the importance of their perceived financial burden and
leave it solely to the patients to cope with. At the indi-
vidual level, comprehensive consulting services that con-
tact the patient at an early stage of his or her disease
and provide targeted and need-based assistance would
be a possible support measure for patients. At the sys-
tem level, a more flexible sick-pay could be considered
(longer than 78 weeks under certain conditions).
Second, there exists no standardized survey instrument

for financial burden in the context of the European third-
party payer health care systems. Recently published vali-
dated instruments from the US like the COST score [36]
are not transferable due to relevant differences in the
health care systems. Other measurements like Q28 of the
EORTC QLQ-C30 do not cover all recently identified do-
mains of individual financial distress [8]. Being the most
frequently used disease-specific instrument, the EORTC
questionnaire could, however, be used as a rough screen-
ing tool to identify cancer indications with a particularly
high risk of financial toxicity. An additional instrument
reflecting all relevant domains of financial burden should
be developed and could then be used within these groups
consecutively. A discussion on item domains and tax-
onomy could be coordinated by the EORTC Quality of
Life Group, as they already have experience in developing
cancer-specific survey tools, such as the EORTC QLQ-
C30, that constitutes an important contribution to the as-
sessment of quality of life of cancer patients.

Table 3 Predictors of out-of-pocket costs

Binary logistic regression

Out-of-pocket costs yes/no (n = 238)
regression coefficient B (standard error)

Income loss yes/no
(n = 235)
regression coefficient B (standard error)

Age (years) −0.04 (0.02)* −0.06 (0.01)*

Duration of illness (months) −0.01 (0.00) 0.01 (0.00)

Primary tumor (CRC = 0, NET = 1) − 0.64 (0.38) −0.79 (0.30)*

Sex (m = 0, f = 1) 0.97 (0.46)* 0.02 (0.31)

(Intercept) 5.28 (1.24)* 3.26 (0.80)*

*p < .05

Table 4 Predictors of Quality of life and Distress

Multiple linear regression

QoL
(n = 216)
regression
coefficient B
(standard error)

Distress
(n = 213)
regression
coefficient B
(standard error)

(Intercept) 3.86 (0.71)* 3.70 (1.36)*

Primary tumor (CRC = 0, NET =
1)

0.36 (0.21) 0.11 (0.40)

Sex (m = 0, f = 1) 0.06 (0.19) 1.08 (0.37)*

Age 0.00 (0.01) −0.00 (0.02)

Number of children living in
household

0.08 (0.13) −0.37 (0.25)

Unemployed (no = 0, yes = 1) −0.33 (0.31) − 0.75 (0.60)

Retired (no = 0, yes = 1) 0.09 (0.24) −0.66 (0.46)

Private health insurance (no = 0,
yes = 1)

0.33 (0.20) −0.80 (0.39)*

Intensity of therapy −0.32 (0.32) 1.00 (0.61)

Duration of therapy 0.06 (0.08) −0.15 (0.14)

Duration of illness −0.00 (0.00) 0.01 (0.00)

Financial loss relative to income −0.02 (0.00)* 0.02 (0.01)*

R2 0.16 0.17

Adj. R2 0.11 0.11

*p < .05
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Third, while register-based data on working capacity,
vocational reintegration, income, and need for transfer
payments exist in principle, they are inaccessible due to
non-cross-linked data pools. A comprehensive analysis
and thus, the consideration of population-based data
would allow a better differentiation according to gender,
age groups, diagnoses, and the different social situations
as well as analysis of the temporal development. There-
fore, the necessary conditions for nationwide, popula-
tion, and registry-based research on the socio-economic
impact of cancer must be established.

Limitations
There are several restrictions on the generalizability of
this study. First, as it was a monocentric study design
with small sample size, the recruited patients represent
only a subset of the overall NET and CRC population in
Germany. Additionally, the representativeness of the pa-
tient sample recruited at the NCT Heidelberg with
above-average socio-economic conditions in the com-
muting area may be limited. However, the fact that con-
siderable financial losses were prevalent even in this
selected population suggests that economic challenges
are likely to be widespread. Second, although we report
a strong response rate from sick patients on a difficult
topic, it is possible that our analysis of self-reported vari-
ables suffered from nonresponse, recall bias, and social
desirability bias. Third, due to the lack of validated in-
struments that adequately reflect circumstances and re-
actions to financial constraints within the German social
security system, we have used a self-designed instru-
ment. Thus, the results are not directly transferable to
other studies. However, they illustrate the need to inten-
sify further input into the development of questionnaires
specific to different types of health care and social secur-
ity systems.
Concerning the compensation of higher out-of-pocket

costs or reduced earning capacities, our survey was lim-
ited to identify the cost-covering social insurance (e.g.
social care) as a proxy for financial liability. Further
studies might also try to capture the recourse to finan-
cial assistance services (e.g. bank loans) or billing dis-
counts as an additional indicator of financial toxicity.
Fourth, our results indicate no direct impact of the num-
ber of household members on patients perceived distress
resulting from cancer diagnosis and treatment. However,
we have not studied other causal relationships, for ex-
ample, the extent to which other family members are in-
fluenced to additional direct and indirect expenditures
as a result of cancer. Finally, a cross-sectional study does
not allow establishing causal links, so the association we
observed between financial loss and QoL/distress needs
to be confirmed in other studies with a larger sample
size and longitudinal study design.

Conclusions
Even though cancer treatment costs are primarily cov-
ered by the German healthcare system, this study shows
that financial loss due to cancer is frequent and is asso-
ciated with poorer QoL and more distress. Thus, finan-
cial loss seems to intensify the burden experienced by
patients that already result from a cancer diagnosis. In
addition to direct health care costs, which lead to finan-
cial burdens, especially in privately organized health care
systems, income and earning capacity play an important
role in social insurance systems. If validated, these find-
ings provide a rationale for strategies in European health
care systems to reduce the financial impact of cancer on
patients and their families for example by implementing
of early and targeted advice and support measures at the
individual level and by introducing more flexible sick-
ness benefit schemes at the system level. For substantiat-
ing our findings we therefore advocate for a systematic
assessment of financial burden due to cancer disease. To
do this, a valid instrument to measure ‘individual finan-
cial burden’ in the European context as well as the fos-
tering of population- and registry-based research on the
socio-economic impact of cancer are needed.
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