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Abstract
Purpose Experiencing financial toxicity following a cancer diagnosis is a circular and complex process. We investigate the 
circular causal mechanisms that either reinforce or balance financial toxicity dynamics.
Methods We conducted a literature review, expert interviews, a participatory modeling process, and exploratory interviews 
with N = 11 adults with cancer living in Switzerland. We sampled participants purposively based on health-related and 
sociodemographic characteristics.
Results We describe a conceptual model based on the triangulation of cancer survivor narratives, expert perspectives, and a 
literature review. This model distinguishes between the reinforcing and balancing feedback loops that drive the dynamics of 
financial toxicity. It includes the topics “Coping with cancer and employment,” “Coping with limited economic resources,” 
and “Maintaining care resources while facing economic pressure.” For each topic, we identify a necessary condition for 
cancer survivors to avoid reinforcing financial toxicity.
Conclusions The results allow us to reconstruct participant narratives regarding cancer-related financial toxicity. Based on 
comparison with scientific literature from Western Europe and North America, we hypothesize the validity of the model 
beyond the population covered by the sample. The results highlight the importance of screening for the risk of financial 
toxicity in the clinical context and individual risk and resource assessment in social counseling.
Implications for cancer survivors These results can raise cancer survivors’ awareness of risks related to financial toxicity 
and strengthen their resources for coping with financial burden successfully.

Keywords Financial toxicity · Cancer · Participatory modeling · Survivorship · Economic impact · Patient perspectives

Introduction

Cancer survivors and their families face physical, psycho-
social, and practical challenges caused by the disease and 
its treatment [1]. These challenges may occur throughout 
the entire course of cancer—even before the actual diag-
nosis and after the completion of treatment. One challenge 
is the possible deterioration of the economic situation of 

patients and their families that can be associated with a can-
cer diagnosis. Previous studies, which have been conducted 
mainly in the USA, reveal that nearly half of all cancer sur-
vivors experience financial distress [2]. This distress can be 
described by the term “financial toxicity” [3].

It is known that the financial burden faced by cancer sur-
vivors and their families results from both the direct and 
indirect costs of the disease. Direct costs may be medical 
(e.g., out-of-pocket payments for medications, medical 
devices, and insurance costs) or nonmedical (e.g., the costs 
of housekeeping in cases in which some activities cannot be 
performed by cancer survivors). The most significant factor 
influencing difficult economic circumstances, however, is 
the indirect costs, for example, those resulting from a neces-
sary reduction in the cancer survivor’s level of employment, 
job loss, or late reimbursements by insurers [4, 5]. These 
factors are associated with an increased risk of poverty [6]. 
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Moreover, several preexisting circumstances are associated 
with a greater risk of financial toxicity, such as male gender, 
younger age, low education, low socioeconomic status, and 
no paid employment [7].

Fitch et al. [5] investigated the experiences of patients and 
their families with the financial burden associated with can-
cer. Their synthesis of qualitative studies provides a holistic 
perspective on the ways in which cancer-related financial 
burden arises. In addition, their research provides insight 
into the strategies used by cancer survivors and their families 
to mitigate the impact of financial hardship. Experiencing 
financial toxicity following a cancer diagnosis was found to 
be a circular and complex process: “Individuals’ pre-existing 
circumstances, including available support from family and 
friends, and their responses at various points throughout 
the cancer experience influence the perception of financial 
hardship, the capacity to cope, and the subsequent impact 
on quality of life. Clearly, this can continue to change over 
time” (p. 320).

Cancer-related financial distress has a multifaceted impact 
on cancer survivors [8] and is associated with the emotional 
distress experienced by cancer survivors and their family 
members, which is associated with lower quality of life [9, 
10]. Cancer survivors and/or their family members experi-
ence anger; fears regarding the future, including existential 
concerns; and guilt for being the reason for financial burden 
and its consequences [5]. Financially induced anxiety and 
stress, in turn, can affect cancer survivors’ health status in 
the long term. Pre- and postdiagnosis financial stress has 
been associated with a higher risk of cancer-related fatigue 
[11]. Moreover, initial evidence has suggested that financial 
burden may also lead to an increased risk of cancer recur-
rence and mortality and to noncompliance on the part of 
cancer survivors concerning medication, treatment recom-
mendations, or medical consultations [12, 13].

In summary, cancer-related impacts on financial burden 
and its consequences for cancer survivors and their families 
can be described as multifaceted. The term cancer survi-
vors, in this context, refers to “all individuals having been 
diagnosed with and treated for cancer, either living with or 
free of cancer [14].” This scope is appropriate for the ques-
tion at hand since the financial consequences of cancer start 
at the time of diagnosis or even earlier. Moreover, several 
impact factors interact with one another, and these impacts 
may change over time and can thus have delayed effects on 
economic resources; in some cases, effects can be observed 
decades after the cancer diagnosis [15]. However, the ways 
in which specific impact factors influence each other within 
the circular process of financial toxicity remain unknown.

Some cancer survivors are able to stabilize the multiple 
cancer-related impacts on their financial situation by using 
coping strategies and adapting to their changed situation. 
They can balance their economic situation in a way that 

allows them to reduce undesirable effects to ensure that their 
financial situation does not become toxic. Accessing social 
support or becoming financially frugal and proactive (e.g., 
by reducing expenses through lifestyle changes) is possible 
coping strategies that may have a balancing effect on the 
economic situation of cancer survivors [16]. However, in 
other cases, initial disturbances trigger a downward spiral, 
such that the initial impact on the financial situation trig-
gers a reinforcing dynamic involving not only economic 
resources but also social relationships and support, emo-
tional and physical burden or earning/career capabilities 
[17, 18]. To assess the possible effects of interventions, it 
is necessary to understand these balancing and reinforcing 
processes clearly and to make distinctions among them.

In this publication, we present a conceptual model for 
the behavior over time of financial toxicity associated with 
cancer. This model explicitly adopts a feedback perspec-
tive [19]. Accordingly, both balancing and reinforcing 
causal mechanisms that drive financial toxicity over time 
are explicitly described and distinguished. The boundaries 
of the model are drawn causally—variables that interact with 
cancer-related financial toxicity are included in the model.

Methods

For the purposes of our study, we used a participatory sys-
tem dynamics [18] modeling approach. System dynamics 
modeling applies to complex, dynamic problems involving 
circular, delayed, and accumulating causalities [19].

System dynamics modeling

This approach has its methodological roots in servo-mechan-
ical engineering. Controlling the state of a dynamic sys-
tem in an engineering context involves a sensory system 
that observes the state of the system in question. The sig-
nal is processed in a controller that decides on regulatory 
action, thereby altering a state. Servo-mechanical systems 
thus involve delayed circular causalities. To design control-
lers that fulfill the desired purpose, the dynamic system 
is represented by both graphical (qualitative) and formal 
(quantitative) models. Since the 1950s, this approach has 
been adopted in the social sciences to investigate complex 
dynamic processes that require humans to make decisions 
and interact with their socioecological environment [19]. In 
this article, we use a causal loop diagram [20]—a graphi-
cal representation of circular causal structures—to represent 
our findings on the topic of cancer-related financial toxicity.

A causal loop diagram is a graphical model that uses a 
specific syntax that is capable of representing hypotheses 
concerning systemic mechanisms involving circular cau-
salities. This model is widely used to reconstruct puzzling 
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dynamics, for example, in systems involving environmental 
health issues, human–environment interactions, or psychoso-
cial interactions [21]. Its purpose is to represent a so-called 
causal structure that can be used to understand why a system 
exhibits a particular dynamic behavior over time [20].

Syntax of causal loop diagrams

A causal loop diagram consists of variables that are con-
nected by arrows called causal links (see subsection “Model 
description” for an  example). A causal link connects a cause 
to an effect. It can either have a positive ( +) or a negative 
( −) polarity. The polarity indicates the manner in which 
the effect depends on the cause—assuming that all other 
variables are constant [20]. A positive polarity indicates that 
the effect changes in the same direction as the cause; a nega-
tive polarity indicates that it changes in the opposite direc-
tion. Directed cycles in the causal loop diagram are called 
feedback loops. Feedback loops can either have a balancing 
(shown as B1, B2… in subsection “Model description”) or a 
reinforcing (R1, R2…) effect on external changes depending 
on the number of arrows with a negative polarity that they 
involve. Directed cycles featuring an odd number of arrows 
with negative polarity are called balancing feedback loops, 
while those with an even number of arrows with a negative 
polarity are called reinforcing feedback loops [20].

A constructivist perspective

We used a causal loop diagram to structure ideas regarding 
why some cancer survivors can stabilize their financial situ-
ation while others are driven deeply into financial toxicity by 
a reinforcing downward spiral. Some readers might perceive 
a causal loop diagram as a representation of a mechanistic 
worldview—due to its roots in servo-mechanical engineer-
ing—and thus as representing a positivist view of the social 
sciences. However, in the history of system dynamics practice, 
causal loop diagrams have been used with both a rather positiv-
ist and a rather interpretivist perspective on the social sciences 
[22]. We have adopted the approach of mapping subjective 
causal explanations for financial toxicity dynamics from dif-
ferent perspectives and triangulating them. Thus, we consider 
the structures driving financial toxicity to be intersubjectively 
constructed. Simultaneously, the subjective interpretation of 
these structures plays an important role in this process.

Study design

From a methodological perspective, our research approach 
was structured into a series of four steps, resulting in a par-
ticipatory model design process [23] that included different 
perspectives on financial toxicity.

Literature review and expert interviews

In the first step, our interdisciplinary research team conducted 
a review of the literature on financial toxicity. Relevant stud-
ies on this topic in English and German were identified by 
consulting several databases (PubMed, Cochrane, CINAHL, 
and PsycINFO). In a second step, we conducted N = 5 expert 
interviews with experienced professionals. These profession-
als had at least 3 years of experience in counseling cancer 
survivors with respect to cancer-related financial toxicity. The 
sample was selected heterogeneously with respect to organi-
zational affiliation, organizational focus (medical care, social 
counseling, or social insurance), and professional background 
(social work, oncology nursing, or medicine).

Participatory modeling process

As a third step, we implemented a participatory modeling 
process involving four model design workshops. Two of 
these workshops were intended for members of the inter-
disciplinary research team and led by the modeling expert 
(i.e., all participants were coauthors of this article, AS was 
the modeling expert, and the coauthors DB, AK, MM, and 
EB were the participants). In these workshops, we used 
well-known participatory modeling workshop scripts [24] 
to integrate the findings from both the expert interviews and 
the literature review into a first model draft.

Two subsequent workshops were conducted by the 
research team and the participating experts (N = 6, the inclu-
sion criteria were the same as in the expert interviews, the 
workshops included overlapping samples, and the experts 
included the coauthors KN and ER). This participatory mod-
eling process resulted in a second draft of the causal loop 
diagram, which synthesized ideas regarding the essential 
causal mechanisms underlying the process of balancing and 
reinforcing cancer-related financial toxicity as described in 
the scientific literature and observed in expert practice.

Empirical validation

In the fourth step, we conducted N = 11 exploratory patient 
interviews [25] to validate the causal loop diagram. We 
considered a heterogeneous sample of six women and five 
men. We included adults with cancer and their relatives who 
were receiving care from one of the participating oncology 
services. Cancer survivors were excluded if the cancer was 
diagnosed after the legal retirement age, if they suffered 
from cognitive impairment, or if they were in a terminal 
stage of the disease.

Participants were recruited through gatekeepers (nurses, 
oncologists, and social workers) working in two oncology 
departments and several social counseling services focused 
on caring for persons with cancer in the eastern part of 
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Switzerland. The research team purposively sampled par-
ticipants based on their characteristics, which were provided 
by the gatekeepers [25]. For the sampling, we considered 
health-related and sociodemographic characteristics (time 
since/age at the time of cancer diagnosis, comorbidities, 
state of residence, employment and financial resources, 
social insurance benefits, household size and family situa-
tion, and the availability of supportive relatives).

The interviewees were aged between 30 and 58 years, 
and the majority of interviewees were single or divorced; 
most interviewees were Swiss nationals. All interviewees 
had adjusted their level of employment during the course 
of the disease or at the time of diagnosis. Four interview-
ees had more than one child. In the interviews, the par-
ticipants reconstructed their narratives concerning the 
financial issues related to cancer. After the interviews, 
we compared each participant narrative with the model 
from the participatory process. We compared each causal 
assumption underlying the participant narratives with 
the model. While some of the assumptions could be sub-
sumed under mechanisms that were already represented in 
the model, others could not. The research team processed 
the model to best match both the ideas drawn from the 
participatory modeling process and those drawn from the 
participants’ perspectives. We could remove some contra-
dictions in the model by redefining variables, while other 
contradictions required rephrasing or even the addition 
of new mechanisms following the interviews. However, 
each individual causal link and each feedback mechanism 
[26] were included in the model only if its relevance for 
financial toxicity was confirmed in terms of the following 
three criteria: (1) theoretical support from the literature 
on financial toxicity; (2) review by the group of experts, 
i.e., a mechanism was only included in the model if it was 
crucial to the task of explaining financial toxicity accord-
ing to at least one expert’s case narratives and it was not in 
contradiction to any of the experts’ case narratives; and (3) 
empirical evidence, in the sense that each mechanism was 
found in the narrative reconstruction of financial toxicity 
for at least one participant and was not in contradiction to 
any of the participants’ case narratives.

Results

The resulting causal loop diagram can be found in the sup-
plementary information. In the following “Model descrip-
tion” section, we visualized each sector of the diagram in 
three figures that are each explained in the three subsections 
(“Coping with cancer and employment,” “Coping with lim-
ited economic resources,” and “Maintaining care resources 
under economic pressure and burdens”). The interactions 
between the three sectors are visualized in Fig. 1. In the 

“Model interpretation” section, we interpret the model, 
thereby identifying three necessary conditions for cancer 
survivors to avoid reinforcing financial toxicity.

Model description

While all substructures of the model potentially interact 
with one another, we structured the explanation into three 
parts, focusing on “Coping with cancer and employment,” 
“Coping with limited economic resources,” and “Maintain-
ing care resources under economic pressure.” These subsec-
tions include quotations from the interviews to illustrate each 
causal relationship and to show how the ideas underlying the 
model were expressed by interviewees. The causal links and 
feedback loops alongside the associated explanations refer 
to behavior over time of financial toxicity. We consider the 
ways in which, according to the interview participants and 
experts, a given model element is linked to either balancing 
or reinforcing the dynamics of financial toxicity. Note that the 
notions printed in italics in this section refer to the variables 
included in the figures.

Coping with cancer and employment

The first model sector, which is presented in Fig. 2, focuses 
on interactions between the symptom burden resulting from 
cancer and the cancer survivor’s employment, which can 
also impact his or her financial situation.

 Let us assume a situation in which Symptom Burden 
related to cancer or cancer treatment reaches a level at which 
the cancer survivor’s Ability to Earn a Living is reduced at 
least temporarily (causal link with a—sign; causality with 
polarity of the “opposite direction”; higher symptom burden 
leads to lower Ability to Earn a Living, assuming that all 
other influences remain unchanged). Therefore, the level of 
Employment tends to decrease as well. However, the model 
accounts for various other factors that influence the level of 
Employment dynamically in addition to Symptom Burden 
and the Ability to Earn a Living.

At first, study participants reported maintaining or 
increasing their Employment to a higher level than the 
one indicated by their health state because reductions in 
Employment constrain their Economic Resources. Refer-
ring to Fig.  2, less Employment entails less Economic 
Resources; less Economic Resources, however, imply that 
the level of Employment is higher than it would be other-
wise. This situation refers to the two causal links between 
the variables Employment and Economic Resources. Two 
arrows (one with a + polarity and one with a − polarity) 
form the balancing feedback loop B1. Assuming that all the 
external influences on the variables in this feedback loop 
remain unchanged, any external impact reducing the level 
of employment tends to be balanced by the feedback loop 



Supportive Care in Cancer (2023) 31:618 

1 3

Page 5 of 17 618

Fig. 1  Sector diagram showing relationships between coping with economic resources, with cancer and employment, and maintaining care 
resources

Fig. 2  Coping with cancer and employment
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B1. Two patient narratives illustrating this feedback loop 
are presented in Table 1.

However, not all cancer survivors can maintain Employ-
ment at a high level, as higher levels of Employment can lead 
to more Burden. The variable Burden describes cancer sur-
vivors’ perceived burden, which is not restricted to physical 
or psychological symptoms. Increased fatigue reduces the 
ability to take care of oneself. Requesting external help or 
reaching out to friends for support in this situation becomes 
increasingly challenging. Under conditions of high burden, 
participants described entering a reinforcing spiral R1 fea-
turing eroding physical, psychological, or social resources, 
as presented in Table 1.

In the model, we used the variable Care Resources to 
refer to the resources used by cancer survivors and their 
relatives “to maintain, continue and repair their world so that 
they can live in it as good as possible. That world includes 
their bodies, their selves, and their environment, all of which 
they seek to interweave in a complex, life-sustaining web.” 
This notion of care is based on the definition provided by 
Tronto [27]. The participants’ reports shown above exem-
plify the multifaceted ways in which increased Burden con-
tributed to reduced Care Resources and the fact that the lack 
of such resources contributes to increased Symptom Burden 
and thus to increased Burden. Taken together, these three 
links form the reinforcing feedback loop R1.

The feedback loop labeled B2—Work Inability consists of 
the causal links that have been described above. B2 is a bal-
ancing feedback loop. Taking leave from Employment due to 
Symptom Burden can support regeneration and a reduction 
in Symptom Burden, thus increasing the Ability to Earn a 
Living and ultimately increasing the level of Employment 
(Table 1 loop B2).

The variable Non-Health Related Employment Resources 
describes all resources that enable a person to earn a liv-
ing that are not directly related to health. It includes, for 
instance, professional qualifications, professional networks, 
or the person’s roles and responsibilities at his or her job. 
Two participants to whom we spoke had lost their jobs. Self-
employed participants were worried about losing employ-
ment resources such as their trusted customers. Reductions 
in their level of employment were linked to this loss. The 
reinforcing feedback loop R2 – Erosion of Job Resources 
describes the downward spiral narrated by these participants 
(Table 1 loop R2).

However, another reason for which participants main-
tained a high level of Employment despite high Symptom 
Burden was the perceived Importance of Employment for 
Social Integration and Self-Fulfilment. For some partici-
pants, a reduction in employment caused high levels of Dis-
satisfaction Related to Employment Reduction (R3). This 
dissatisfaction led them to increase their employment while 

continuing to face a high level of Symptom Burden or even 
to avoid any reductions in Employment (balancing feedback 
B3 – Work Despite Symptoms for Identity and Social Inte-
gration). For several participants, the workplace was their 
primary opportunity to connect with others and an important 
part of their social lives in addition to a source of financial 
security, as highlighted by participant narratives in Table 1 
illustrating loop B3.

Coping with limited economic resources

This sector of the model is depicted in Fig. 3 and focuses 
on various strategies used by cancer survivors and their 
relatives to stabilize their economic resources. The variable 
Economic Resources refers to the household level, at which 
household members offer mutual economic support.

Economic Resources can be diminished directly by Out-
of-Pocket Health Costs related to a cancer diagnosis: “Often 
you have to check; if there is no more money, there is no 
more money. But when one bill arrives or 4 bills of 2,000 
francs each, then you have to pay 8,000 francs at the end of 
the month” (ID01, male, 40 years).

As described by the model, several other mechanisms 
such as employment reduction contribute to a decrease in 
Economic Resources. The coping strategies used by house-
holds to stabilize Economic Resources include the balanc-
ing mechanisms B1—Work Despite Symptoms for Finan-
cial Reasons (discussed above), B4 – Economic Support by 
Household Members, and B5 – Consolidation of Household 
Finances (Table 2).

Based on these observations, we modeled lower Eco-
nomic Resources as a cause of increases in Economic Sup-
port by Relatives ( −), which in turn contributes to the stabi-
lization of Economic Resources ( +). Economic Support by 
Relatives depends on Economic Resources of Other House-
hold Members ( +) and is limited by the economic Needs of 
Other Household Members ( −).

With respect to B5 – Stabilization of Household Finances, 
lower Economic Resources increase Pressure to Stabilize 
Household Finances ( −). This variable indicates perceived 
economic pressures that cause households to either cut 
spending or increase earnings (based on the provision of 
financial support by other household members).

The balancing feedback loops B1, B4, and B5 all con-
tribute to the stabilization of Economic Resources, at least 
in the short term. However, these loops can contribute to 
triggering reinforcing downward spirals. The links between 
(excessively high) employment burden and reinforcing loops 
R1–R3 were discussed above. The links between coping with 
limited Economic Resources and Care Resources and fur-
ther downward spirals are discussed below. Choosing wisely 
among the various options for coping to avoid potential 
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downward spirals is—according to our model interpreta-
tion—key to allow cancer survivors to stabilize their eco-
nomic resources. However, the available options are limited 
and depend critically on preexisting economic resources and 
on, among other factors, Social Insurance Entitlements.

Income Covered by Social Insurance depends on employ-
ment at the time of sick leave or at the time when the dis-
ability is diagnosed. B1a is a feedback loop that contributes 
to B1—Work Despite Symptoms for Financial Reasons: 
reduced Employment during certain periods that are critical 
for insurance coverage bring about limited Insurance Pay-
ment and thus limited Economic Resources. Conversely, high 
insurance coverage critically protects from more restrictive 
coping options due to limited Economic Resources (Table 2, 
loop B1a).

B3a as a variant of B3 – Work Despite Symptoms for 
Identity and Social Integration is modeled as a balancing 
feedback loop according to which Dissatisfaction Related 
to Employment Reduction and Renunciation of Social Insur-
ance Benefits contribute to lower Insurance Payments, thus 
limiting Economic Resources and contributing to the main-
tenance of a higher level of Employment (Table 2, loop B3a).

Maintaining care resources under economic pressure 
and burdens

The third model section presented in Fig. 4 focuses on 
the dynamics associated with maintaining—or eroding—
care resources as household finances become strained. 
We identified the notion of Care Resources as a key vari-
able to model the interaction patterns between Economic 
Resources, Level of Employment, and Burdens, on the one 
hand, and the resources of the participant’s self, his or her 
social relationships, and his or her environment on the other. 
The reinforcing feedback loops R4—Forced Frugality, R5—
Erosion of Economic Support Resources, and R6—Erosion 
of Care Resources and Finances all describe the reinforcing 
feedback loops that result from this analysis. Disturbances 
related to the variables involved in this loop tend to be self-
reinforcing in the long term unless the critical resources 
involved in these loops can be supported, maintained, or 
buffered by the participant with the support of his or her 
social network.

R4 – Forced Frugality can be narrated by using the pres-
sure to consolidate household finances as a starting point. 
The disturbances introduced in the preceding sections can 
lead to situations in which pressures to reduce household 
spending or to increase household earnings continue to 
increase. These situations require the cancer survivor to 
weigh the available options carefully to balance his or her 
financial situation (Table 3, loop R4). The imminent dangers 
associated with these coping strategies can—on the most 
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abstract level—be described as the risk of the cancer survi-
vor and his or her relatives draining their Care Resources by 
prioritizing their efforts to consolidate household finances.

Limited Care Resources potentially contribute, as dis-
cussed above, to reinforce or prolong Symptom Burden, 
further limiting cancer survivors’ Ability to Earn a Living 
and thus further draining their Economic Resources. Addi-
tionally, according to our broad understanding, draining 
or limiting Care Resources can cause non-health-related 
employment resources to be drained or limited (Table 3, R4). 
Further decreases in Economic Resources tend to increase 
Pressure to Stabilize Household Finances—a link that com-
pletes the downward spiral.

In addition to R4, R5 – Erosion of Care Resources indi-
cates that limited Care Resources and Pressures to Stabi-
lize Household finances can mutually reinforce each other 
(Table 3, R5).

R6 – Erosion of Economic Support Resources addition-
ally indicates that a loss of Care Resources and a loss of 
Financial Support by Other Household Members can rein-
force each other. Experts highlighted cases in their practice 
in which a limitation of resources for self-care, parental care, 

or mutual care of household members in cases of cancer 
strained social relationships ultimately led to reduce mutual 
financial support—for example, due to a divorce following a 
cancer diagnosis. In our participants’ narratives, we did not 
find direct evidence of this causal relationship. However, the 
increased dependence of the partner affected by cancer and 
the associated strained social relationship were expressed by 
the relative of one participant (Table 3, loop R6). Based on 
this evidence, we modeled strained Care Resources as lim-
iting Financial Support by Other Household Members. As 
we discussed above, limited Financial Support by Relatives 
leads to diminishing Economic Resources, higher Pressure 
to Stabilize Household Finance, and a further drain of Care 
Resources—thus completing the reinforcing spiral.

Model interpretation

Our analysis of the interactions among the multiple feed-
back loops included in the model resulted in three neces-
sary conditions for cancer survivors to avoid financial toxic-
ity (Table 4). We justify these conditions in the following 
subsections (“Ability to adjust employment to symptom 

Fig. 3  Coping with limited 
economic resources
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burden,” “Ability to stabilize financial resources,” and “Abil-
ity to stabilize care resources”). Each condition is justified 
based on one of the sections of the model (“Coping with 
cancer and employment,” “Coping with limited economic 
resources,” and “Maintaining care resources under economic 
pressure and burdens”). The criteria that qualify a condition 
as necessary are the interactions among the sectors of the 
model (Fig. 1). However, our model interpretation does not 
follow a strictly deductive chain of reasoning based on the 
model structure. The generalized findings presented here 
were discussed once again and validated in workshops with 
experts and against the backdrop of previous theoretical 
findings.

Although we formulated the three necessary conditions 
as separate statements, we should not forget the interactions 
among them. If we explore the causal relationships in the 
model, we find that if one of these conditions is violated, 
some of the resources that are used to secure the others may 
begin to drain. These mutual relationships are the factor that 
qualifies each individual condition as necessary to avoid 
financial toxicity.

Ability to adjust employment to symptom burden

The conflicts that many cancer survivors face when coping 
with the process of reducing, interrupting, and re-entering 
employment can be illustrated by reference to Odysseus’ 
navigation between the two threats of Scylla and Charyb-
dis in the Greek mythology (cited from [28]). A reduc-
tion in employment can relieve the burden directly caused 
by paid work activities. However, some cancer survivors 

experience dissatisfaction with such employment reduction. 
Thus, reducing employment can but does not necessarily 
contribute to protection against a reinforcing downward 
spiral in which health and care resources erode. In some 
instances, the burden associated with employment reduction 
is perceived as an even stronger downward spiral. Moreover, 
working fewer hours can potentially erode job resources—
another way in which such a spiral can be reinforced—and 
reduce economic resources. Insufficient insurance coverage 
may be prohibitive with respect to longer absences from 
work.

To navigate this dilemma, cancer survivors can use a 
variety of resources—if those resources are available. Such 
resources include the physical resources necessary to work 
despite symptoms; the psychological resources necessary to 
cope with one’s limited ability to work or with the psycho-
logical pressures caused by work despite one’s symptoms 
(for example, the use of social and legal resources in the 
workplace to develop arrangements in the workplace that 
allow one to adapt the situation to his or her health-related 
needs); the working skills, personal qualifications, and pro-
fessional networks necessary to maintain and rebuild one’s 
non-health-related work resources continuously; and the 
economic support, social insurance, or preexisting financial 
reserves necessary to cope with reduced income economi-
cally. Over a period of years or, in many cases, decades, 
cancer survivors must develop wise coping strategies that 
take into account their social environment to allow them 
to avoid and counteract potentially reinforcing downward 
spirals in a timely manner. Their chances of success in 
this endeavor clearly depend on the preexistence of the 

Fig. 4  Maintaining care resources under economic pressure
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mentioned resources as well as on cancer survivors’ aware-
ness of both these resources and the multifaceted nature of 
downward spirals. To summarize this discussion in light of 
the first section of the model, we formulate a first necessary 
condition for avoiding financial toxicity: with the support 
of his or her social network, the cancer survivor is able to 
adjust his or her level of gainful employment dynamically 
such that he or she can cope both with symptom burden and 
job resource loss (Table 4).

Ability to stabilize financial resources

Lower income and higher expenses both put pressure on the 
household budgets of cancer survivors. Critical resources for 
successfully stabilizing economic resources include (1) the 
amount of preexisting economic reserves, (2) the amount of 
insurance coverage, (3) rights and social support in a preex-
isting labor contract, and (4) the capability to reduce house-
hold expenses and to obtain financial support from other 
household members. All these resources are coupled with 
the psychosocial resources that enable the cancer survivor 
to make use of existing opportunities and rights to obtain 
financial support and with the capability to maintain and 
renew these opportunities and rights over a period of years 
and, in some cases, decades. In this respect, we formulate a 
second necessary condition for avoiding financial toxicity: 
with the support of his or her social network, the cancer sur-
vivor is able to stabilize his or her financial resources despite 
a reduction in paid work and the occurrence of additional 
expenses (Table 4).

Ability to stabilize care resources

Cancer survivors and their relatives cope with increased care 
needs, but the care resources to which they have access to 
are reduced. Care resources are drained both by the vari-
ous burdens associated with cancer and by pressures on the 
household budget; both types of drain have the potential of 
self-reinforcement. To protect themselves from that reinforc-
ing drain, cancer survivors once again use and maintain a 
variety of resources, with a particular focus on the resilience 
of care resources. Care resources are resilient if the cancer 
survivors and their relatives have the capabilities necessary 

to “continue, maintain, and repair the life-sustaining web, 
including their bodies, their selves and their environment” 
when facing increased burden and pressures “such that 
they can live in it as well as possible” [27]. Highly resil-
ient care resources potentially counteract high burdens and 
budget pressure over a long period of time, thus protect-
ing cancer survivors from reinforcing dynamics involving 
care resources. Aspects of resilience that we particularly 
highlight in the context of financial toxicity are health and 
budget competences, which enable the cancer survivor and 
his or her relatives to make frugal decisions to ensure that 
their health and well-being are affected as little as possible. 
However, the longer the physical, psychosocial, or budget-
ary pressure in question lasts, the higher the strain on care 
resources and the more care resources are threatened to 
erode, with the potential of triggering a reinforcing down-
ward spiral. Our third necessary condition to avoid financial 
toxicity is thus as follows: with the support of his or her 
social network, the cancer survivor is able to stabilize his or 
her care resources despite a reduction in financial resources 
and the imposition of higher burdens (Table 4).

Discussion

In our study, we examined the circular dynamics of can-
cer-related financial toxicity by developing a causal loop 
diagram. We were able to elaborate three necessary condi-
tions for avoiding financial toxicity based on the themes: 
(1) ability to adjust employment to symptom burden, (2) 
ability to stabilize financial resources, and (3) ability to 
stabilize care resources. Our findings confirm the results 
of previous research, as, e.g., the circular processes under-
lying the interaction between what we describe as care 
resources and well-being have already been discussed 
in a recent review of qualitative studies [5]. In the same 
review, the circular processes underlying the interactions 
among increased cost, reduced income and well-being are 
discussed. In that sense, our findings confirm the results 
of previous research and complement it by reference to 
empirical data from Switzerland. We represent these find-
ings on cancer-related financial toxicity in the form of a 
causal loop diagram. In this representation, reinforcing and 

Table 4  Three necessary conditions for cancer survivors to avoid reinforcing the dynamics of financial toxicity

1) Ability to adjust employment to symptom burden With the support of his or her social network, the cancer survivor can adjust his or her 
level of gainful employment dynamically such that he or she can cope with both symp-
tom burden and job resource loss

2) Ability to stabilize financial resources With the support of his or her social network, the cancer survivor can stabilize his or her 
financial resources despite reductions in paid work and additional expenses

3) Ability to stabilize care resources With the support of his or her social network, the cancer survivor can stabilize his or her 
care resources despite reductions in financial resources and higher burdens
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balancing feedback loops are presented in a more explicit 
way than in previous analyses. For the model to remain 
intelligible, the more explicit representation of feedback 
loops comes at the cost of a higher level of abstraction 
for some variables, for example, for care resources. The 
various aspects of this variable were presented in a more 
in-depth way in previous research [1]. We were required 
to make this compromise to avoid a situation in which 
the number of arrows and variables became too large to 
remain intelligible.

Practical model applicability

Raising awareness of the phenomenon of cancer-related 
financial toxicity, strategies to balance financial toxicity, 
and the ways in which unintended mechanisms can reinforce 
financial toxicity is key to the prevention and mitigation of 
financial toxicity. The model presented here can play a role 
in these educational efforts for all target groups, including 
professionals, the cancer survivors themselves, and their 
relatives.

After receiving a cancer diagnosis, the tasks of mastering 
daily life and coping with related and immediate existential 
questions are challenging. Although longer-term and indirect 
consequences and the effects of one’s actions may seem to 
be less important at this time, cancer survivors, their rela-
tives, and professionals should consider these issues. This 
problem is not limited to cancer-related financial toxicity but 
appears in any dynamically complex situation [29]. Circular 
causal mechanisms in general, such as the reinforcing ero-
sion of economic support resources, can easily remain unan-
ticipated. Once the effects of such mechanisms are noticed, 
they are hardly reversible. With respect to reinforcing feed-
back, small causes may, at a later point, have large effects. 
System dynamics models and causal loop diagrams have the 
potential to raise awareness of such “hidden feedback” [29].

In the clinical context, there is a need for simple screening 
instruments for financial toxicity risks. The present model 
serves as a foundation for the design of a simple question-
naire that, by reference to the three necessary conditions dis-
cussed above, contributes to the ability to assess risk factors 
for financial toxicity while considering cyclical causality and 
nonlinear effects.

However, such a questionnaire should not be applied 
blindly but should rather be used or supported by profes-
sionals who are aware of the cyclical nature of the problem 
and the associated balancing and reinforcing mechanisms. 
We suggest that this model can be used as a basis for training 
professionals in oncology, oncology nursing, social coun-
seling, and case management. Moreover, we encourage the 
design of socioeconomic or psychosocial patient education 
programs based on the model.

Model validity

During the process of model design, the model was itera-
tively validated. The validation process was applied to the 
hierarchical levels of each single variable, each causal link, 
each feedback loop, the three substructures presented in the 
results section, and the model boundaries [26]. With respect 
to causal links, only links that we found empirically to 
underlie at least one participant’s narrative were included in 
the model. Simultaneously, for a causal link to be included, 
necessary conditions were that at least one expert supported 
its importance with regard to financial toxicity dynamics 
and that we found theoretical evidence to support its sig-
nificance. At the level of feedback loops and substructures, 
necessary conditions included that these factors were appro-
priate for reconstructing narratives regarding cancer-related 
financial toxicity dynamics and that this relevance was con-
firmed by participating experts. Reinforcing and balancing 
interactions that were found to be of major importance in the 
narrative of either an expert or a participant and that were 
not contested by one of the aforementioned exclusion criteria 
were required to be included in the model. After 11 inter-
views were conducted, saturation was reached, indicating 
that interactions of major importance were increasingly sub-
sumed under causal mechanisms that were already included 
in the model. The criterion for the cessation of validation 
[26] was that the inclusion of additional evidence did not 
alter the conclusions drawn from the model, i.e., the three 
necessary conditions for avoiding financial toxicity.

We can thus conclude that the model is valid in the sense 
that it allows us to reconstruct the causal structure of nar-
ratives pertaining to cancer-related financial toxicity—its 
balancing and reinforcing mechanisms—for the population 
covered by the sample selection in a manner that is consist-
ent with the perspective of experts and the current state of 
research from various disciplinary perspectives.

Limitations

The model describes the feedback loops that potentially 
balance or reinforce cancer-related financial toxicity. This 
description is purely qualitative and based on narratives. 
Depending on the specifics of individual cases and states in 
the trajectory of financial toxicity, single cause-effect rela-
tionships may be invalid or irrelevant. Each causal relation-
ship can have varying temporal characteristics depending on 
individual cases. It should be noted that causal relationships 
are generally nonlinear. While we investigated whether a 
causal link has positive or negative polarity, a priori, the 
functional dependence between two variables is unknown. 
Accordingly, the present model is not suitable to make pre-
dictions in individual cases. Conversely, it can be used to 
identify potentially risky scenarios with respect to financial 
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toxicity in a narrative manner and as a basis for the dis-
cursive and formative investigation of individual cases. In 
this sense, the model does not replace the understanding of 
cases by oncologists, oncology nurses, or social workers but 
rather supports and enhances that understanding. Similarly, 
the model can complement the personal experiences and 
knowledge of cancer survivors and their relatives.

Restrictions related to sample selection The sample was 
recruited from oncology departments and social counseling 
services specializing in cancer-related financial toxicity in 
the eastern part of Switzerland. All participants thus had 
some level of support from professional services that were 
aware of their financial toxicity issues. The most serious 
limitation resulting from sample selection is the dependence 
of financial toxicity on the financial mechanisms associated 
with health provision and social security in Switzerland 
and on legislation pertaining to the protection of employ-
ment contracts, which varies internationally. Nevertheless, 
we hypothesize that while operational details vary across 
countries, a great deal of the interplay between balancing 
and reinforcing mechanisms remains valid independent of 
the specific country in question. This hypothesis is sup-
ported by existing international research and review arti-
cles as discussed above, which addresses all the topics and 
many of the interactions described here. Even if this previ-
ous research is not presented in the specific form of a causal 
loop diagram and does not highlight balancing and reinforc-
ing mechanisms, it nevertheless discusses similar concepts 
and interactions in different national contexts. However, the 
transferability of these research results to other country-
specific contexts remains a hypothesis that awaits empirical 
confirmation.

Restrictions with respect to the method As many variables 
interact in cyclical, nonlinear, and delayed relationships, 
each case’s development over time as observed empirically 
can be reconstructed in more than one single way. The man-
ner in which these feedback loops were reconstructed in 
the model was subjective and based on the perspectives of 
the participants, the experts involved in the study, and the 
researchers. While the methodological study design allowed 
us to triangulate these perspectives, other, more convinc-
ing ways of reconstructing cancer-related financial toxicity 
dynamics may exist.

Conclusions

In this article, we present a causal loop diagram that 
describes the interplay between the feedback mechanisms 
that either balance or reinforce cancer-related financial 
toxicity (Figs. 1, 2, 3 and 4). This causal loop diagram is 

a conceptual model that explicates this interplay qualita-
tively. Based on the model, we developed three necessary 
conditions for cancer survivors to avoid financial toxicity 
(Table 4).

Three model sections, all of which are mutually inter-
linked, focus on the tasks of coping with cancer and employ-
ment, coping with limited economic resources, and main-
taining care resources while facing economic pressure. 
Coping with limited economic resources puts stress on per-
sonal burden due to the need to maintain employment at 
a high level as well as on social resources due to the need 
to support the cancer survivor economically and stabilize 
household finances. The model describes the ways in which 
these coping strategies can be undermined by unintended 
feedback loops that can reinforce the problem of financial 
toxicity. These strategies involve psychological and physical 
burdens that erode both economic resources as well as social 
and instrumental resources. These resources are lacking due 
to financial coping or cancer burden. This lack of economic 
resources leads to a downward spiral.

The model is based on the triangulation of cancer survi-
vors’ narratives with the perspectives of experienced pro-
fessionals and perspectives drawn from interdisciplinary 
research. The model has potential as a useful tool for rais-
ing awareness of hidden and “invisible” feedback for the 
purposes of both professional training and patient education. 
It can be used to identify potentially risky scenarios with 
respect to financial toxicity in a narrative way and can serve 
as a basis for a discursive and formative investigation of 
individual cases. In this sense, the model does not replace 
the professional experience of oncologists, oncology nurses, 
or social workers as well as the personal experience and 
knowledge of cancer survivors and their relatives but rather 
supports and informs that experience and knowledge. More-
over, an important limitation of the model is its inappropri-
ateness with respect to predicting the outcomes of individual 
cases. While we hypothesize that the model structure is valid 
beyond the study context of Switzerland, empirical verifica-
tion of this hypothesis is yet to be conducted. With respect 
to its application, implementation research on the ways in 
which the model can be used in clinical and social coun-
seling contexts represent avenues for future research.
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