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Introduction: Breast cancer is among the most frequently diagnosed cancers
worldwide, with 2.3 million new cases reported annually. The condition causes
a social and economic impact known as financial toxicity of cancer. The study
aims to explore the extra expenses borne by patients and their families on being
diagnosed with breast cancer.

Methodology: An observational, descriptive, cross-sectional study was
conducted. The data was collected between November 2021 and March 2022
at the Medical Oncology Service in Complejo Asistencial Universitario de
Salamanca, Spain. The variables under investigation were additional economic
costs, physical disability (as measured by the Barthel Index), instrumental
activities of daily living (as measured by the Lawton-Brody Scale), and caregiver
burden (measured using the ZARIT scale).

Results: The final sample size was N =107. The study yielded the following
outcomes: the median age was 55years old and the majority of participants
were female, with a proportion of 99.1%. The incidence rates for stage | and |l
were 31.8 and 35.5%, respectively. The median Barthel score was 100 points,
while the Lawton and Brody score were 8 points and the ECOG score was 2
points. The analysis of primary caregiver burden resulted in a median ZARIT
score of 15 points. The expenses related solely to the cancer diagnosis totaled
1511.22 euros per year (316.82 euros for pharmaceuticals; 487.85 euros for
orthopedic equipment; 140.19 euros for home help; and 566.36 euros for
housing adaptation or transfer to a hospital). The average annual income before
diagnosis was 19962.62 euros. However, after being diagnosed with breast
cancer, there is a significant income decrease of 15.91%, resulting in a reduced
average annual income of 16785.98 euros. Additionally, a significant correlation
was found between total expenditure and the level of dependency (p =0.032)
and functional status (p = 0.045).

Conclusion: These findings indicate that breast cancer patients experience
a considerable economic burden, which worsens as their functional status
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deteriorates. Therefore, we believe policies should be implemented to help
control this economic deterioration resulting from a serious health condition.
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financial toxicity cancer care, healthcare disparities, cost, socio-economic impact,
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1 Introduction

Cancer is a widespread ailment with a significant impact on global
health. While survival rates have substantially improved over time,
cancer diagnosis continues to be one of the primary causes of illness
and death worldwide (1).

Cancer is a concern for public health since it influences social,
political, economic and cultural transformation. Moreover, breast
cancer has a significant impact on the living conditions of a vast
segment of society, negatively affecting the quality of life and economic
potential of patients and their families due to the substantial social and
economic costs associated with the disease (2).

Breast cancer is among the most frequently identified cancers and
is expected to affect one in two women during their lifetime. Notably,
there were 2.3 million new breast cancer cases globally in 2020 (3),
and a total of 34,088 new diagnoses of breast cancer were reported in
Spain in 2022 (4).

The cycle of illness affects not only the physical body, but also the
personal, family, and environmental spheres. Therefore, a
biopsychosocial approach is required. Additionally, the impact of the
disease extends beyond the individual and involves their social,
familial, and professional surroundings (5).

The patient’s life and family members’ lives will undoubtedly
experience alterations throughout the disease’s progression. These
changes can impact family and social ties, household duties, and even
the patient’s and their relatives’ employment (6).

The adverse effects resulting from cancer treatment, such as
nausea, vomiting, dizziness, diarrhea and constipation, can lead to a
decline in life quality. In addition to this, the emotional turmoil faced
by many patients, encompassing feelings of sadness, anxiety, fear and
depression, as well as their social circumstances exacerbate the
situation (7).

Cancer patients have diverse physical and psychological
requirements throughout their illness and thus necessitate extensive
care, including continuous care (8).

The disease’s impact extends to the patient’s ability to
reintegrate into the labor market due to periodic absenteeism for
check-ups (9).

Cancer remains the most significant socio-health issue, despite
its high economic burden on both the patient and their family (10).

The estimated cost of cancer in Spain is €19.3 billion, with breast
cancer accounting for €2.2 billion (11). In Spain, the Social Security
system covers the expenses of patients’ care. Nevertheless, patients are
still responsible for various expenses, including the cost of dietary
products, wigs, transportation from home to hospital, alterations to
the home, and changes to their diet.

Additionally, it should be noted that this is not the case in all
parts of the world, as the costs of the disease largely depend on
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current healthcare policies. If oncological treatments are not covered
by national health systems, the estimated average cost of breast
cancer treatment can vary significantly depending on the country,
the type of treatment, and the resources used. In the United States,
for example, according to a study by the American Cancer Society,
the average cost of breast cancer treatment can range from $20,000
to $100,000 per year, depending on factors such as the stage of
cancer, the type of treatment, and whether costs of surgery,
radiotherapy, chemotherapy, medications, and continuous care are
included. In the United Kingdom, the NHS covers most of the
treatment costs for residents, but the costs associated with breast
cancer treatment (in terms of market value) can be similar to those
in other European countries, ranging from £20,000 to £40,000 per
year. Meanwhile, in countries with mixed or private healthcare
systems, such as some in Latin America or Asia, costs can vary
widely. In Brazil, for example, the cost can range from $15,000 to
$25,000 per year depending on the type of treatment and
insurance coverage.

Cancer has an economic impact on both patients and their
family members, as there is a reduction in income that varies based
on the length and severity of the illness. This can result in different
types of incapacity. In addition, there are costs associated with
treatment such as dietary changes and transportation to
the hospital.

Illness costs are accepted by families who try to cope as best they
can. However, such costs can harm family dynamics, particularly
among vulnerable and low-income groups, where expenses increase
and income decreases (2). Families bear 45% of the overall costs of the
disease, whereas the remaining 55% of these costs are covered by the
health care system (11).

Due to time off work because of treatment side effects or the
disease itself, patients may experience a severe decrease in income of
up to 75%. The disease may have also caused a decrease in income due
to disability. Furthermore, there has been a 15% rise in expenses (11).

Breast cancer results in higher household spending on
pharmaceuticals, parapharmaceuticals (particularly skin care
products), and orthopedic equipment such as wigs, bra fittings, and
breast prostheses. Additionally, third-party assistance is required for
any task that the diagnosed individual needs help, support, or
supervision with. This incurs additional costs (10).

Moreover, there is an income loss for both the affected individual
and their caregiver. Breast cancer has a more significant effect on the
patient’s income than on the long-lasting costs of the disease, making
it challenging to make the financial toxicity of the illness
apparent (10).

The economic consequences of cancer result in 24,942 instances
of social vulnerability each year solely due to the diagnosis of the
disease (11).
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Cancer generates a range of needs in patients and families,
including social, economic, and employment issues, that are often not
considered despite their crucial importance throughout the course of
the disease.

We hypothesize that breast cancer patients and their families bear
the costs of the disease, which could potentially impact household
finances, rather than the Spanish state.

2 Materials and methods
2.1 Aim and design of the study

An observational, descriptive, cross-sectional, non-probabilistic
sampling study was designed without replacement with prevalence of
breast cancer disease at baseline.

The aim of the study was to examine the current socioeconomic
situation of breast cancer patients at the Salamanca Hospital and to
assess the repercussions that may exist depending on the personal
situation of each patient.

The study sought to demonstrate that breast cancer patients have
difficulties related to the disease in biological terms, but also in
economic terms and extraordinary

expenses (pharmacy,

parapharmacy, support products, help from a third person, etc.).

2.2 Participants

Breast cancer patients at the University Hospital of Salamanca
were selected for the study according to predetermined inclusion and
exclusion criteria.

Inclusion criteria include an oncological breast cancer diagnosis,
being a patient at the University Hospital of Salamanca, being over
18years old, and voluntarily agreeing to participate (by signing an
informed consent form).

Exclusion criteria consisted of patients diagnosed with cancers
other than breast cancer, those not meeting the age criteria, those
who did not consent to participate in the study by not signing the
informed consent form, and those who had been
previously assessed.

To determine the sample size, we considered the incidence of the
disease under study in Spain, in this case breast cancer. In this case,
we applied the formula used to estimate the average sample size
required. Therefore, we considered that the incidence of breast cancer
in the year prior to the study was 34,750 cases, according to the
Spanish Society of Medical Oncology (SEOM) (1). Based on this, and
assuming a 95% confidence level, with a precision (d) of 3 and a
variance (S2) of 250, we obtained a necessary sample size of N=107
individuals. This is adjusted for expected attrition by setting an
expected attrition rate (R) of 15%, giving a loss-adjusted sample of
127 individuals.

A sample of 107 participants was obtained between November
2021 and March 2022. The participants were randomly selected
without replacement from patients affiliated with the Salamanca
Hospital Complex, including those who were admitted to the Medical
Oncology department or receiving outpatient care at the Oncology
Day Hospital. Details on the sampling procedure can be found in

Figure 1.
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FIGURE 1
Sample selection flowchart.

2.3 Procedure and data collection

The technique used for sample selection was non-probabilistic
sampling, simple, without replacement. We used a questionnaire
created specifically for this study, which was then passed on to the
participants after they had completed the informed consent form. The
time taken to complete the questionnaire individually ranged from 10
to 15min depending on the situation of the patient being interviewed.

After the questionnaire, the patients and caregivers themselves
were assessed on different measurement scales chosen on the basis of
their reliability and validity to take into consideration the level of
dependency, primary caregiver overload and quality of life.

2.4 Primary and secondary outcomes

The primary variable under consideration was the supplementary
expenses incurred by breast cancer patients and their families, which
are not covered by the publicly-funded Social Security or Public
Health System. A study-specific questionnaire was employed to
quantify these expenses. The secondary variables comprise patient
health data encompassing cancer type, date of diagnosis, disease stage,
treatment methods, side effects, and level of dependency. We also
captured various socio-demographic data and intervening variables
related to the employment and financial circumstances of the patient
and their family, such as economic standing, employment status,
disabilities, pensions/benefits, economic earnings in the last fiscal
year, earnings before diagnosis, and changes in family income.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1324334
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Fernandez-Rodriguez et al.

We have considered the study of these outcome variables based on two
fundamental factors: firstly, the literature review, understanding and
extracting from it those factors that could influence our study; and
secondly, based on our daily clinical practice, what patients express to
us, and our considerations derived from the experience gained in
recent years in the Medical Oncology Service.

2.5 Variables and measurement
instruments

Barthel Index (BI) (12): This tool is used to evaluate patients’
physical disability and assess their functional disability regarding their
activities of daily living (ADLs). The Bl is highly reliable and valid, and
it is straightforward to use and interpret. The scale is divided into 10
items that measure basic ADLs, including eating, washing, dressing,
grooming, bowel movements, urination, using the toilet, transferring,
ambulation, and walking up and down stairs. Scoring ranges between
0 and 100. The total of scores determines if a patient is classified as
Total, having less than 20 score points, Severe, with between 20 and
35 score points, Moderate, with between 40 and 55 score points, Mild,
with greater than or equal to 60 score points or fully independent,
having 100 score points.

Lawton-Brody Scale (13): This tool assesses independence and
dependence in performing instrumental activities of daily living
(IADLs). The scale comprises 8 items, including the ability to use a
mobile phone, go shopping, take care of the house, do laundry, use
means of transport, be responsible for taking medication or drugs, and
handle money. Scores range from 0 to 8. The calculation’s outcome can
determine the patient’s level of dependency, which may fall under
Total (0-1 points), Severe (2-3 points), Moderate (4-5 points), Slight
(6-7 points), or Independence (8 points).

ZARIT Caregiver Burden Interview (14): is employed to evaluate
stress experienced by the primary caregiver of the patient by means of
a 22-item questionnaire with 5 possible responses (never, rarely, quite
often, almost always). The responses range from 1 (never) to 5
(always). The total scores may lead to no overload (score of 46 or
lower), mild overload (score between 47 and 55), or severe overload
(score exceeding 55).

ECOG scale (15): The ECOG scale, also known as the
“Performance Status,” assesses the patient’s overall health status and
quality of life. It considers the changes in the patient’s daily life
activities and is divided into five levels or groups from ECOG 0 (full
independence) to ECOG 5 (deceased patient) with only one of the
items being scored. Technical terms are explained on first use. Results
obtained from this assessment can be: ECOG 0—Patients displaying
no symptoms and being able to perform daily activities and exertion
normally. ECOG 1—Patients experiencing symptoms that obstruct
their exertion but are still capable of carrying out daily activities and
light work. The patient is confined to bed only during sleeping hours.

ECOG 2—Patients unable to execute any work due to symptoms
and are forced to be in bed for several hours a day along with nighttime
sleeping hours, but not more than 50% of the time. The patient is able
to meet most personal needs independently. According to the Eastern
Cooperative Oncology Group (ECOG) criteria, the patient falls under
the ECOG 3 category, requiring to be confined to bed for more than
half of the day due to symptoms and requiring assistance with most
daily activities. In the ECOG 4 category, the patient remains bedridden
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and needs assistance with all activities of daily living, including
personal hygiene, mobilization in bed, and even feeding. Lastly, in the
ECOG 5 category, the patient is deceased.

All measurements were recorded on a data collection sheet for
each patient and subsequently entered into a database created
specifically for this research.

The instruments necessary to obtain the data were administered
on a single occasion and were not carried out sequentially in time.

The study’s objective and the voluntary nature of participation
were communicated to the participants and primary caregivers, who
authorized their involvement by signing an informed consent form.

The lead researcher provided the patient with the study
questionnaire, which was later retrieved and collected by the same
individual. The designated measurement scales were then used to
obtain the study results.

The questionnaire and measurement scales, based on the sample
size and inclusion/exclusion criteria, provided the requisite data to
conduct this study.

2.6 Statistical analysis

Statistical analysis was performed using International Business
Machines’ (IBM) Statistical Package for the Social Sciences (SPSS)
version 25 (IBM Corp., Armonk, NY, United States).

We have carried out a descriptive analysis considering maximum
and minimum values, as well as the presence of possible outliers,
considering or not their suitability by means of a box diagram as a
standardized method.

We performed an analysis of the

characteristics of the sample and the scores of the instruments and

socio-demographic

measurement scales of the study.

The variables were analyzed using Kolmogorov-Smirnov statistics
by means of which we were able to determine normality by parametric
means (normal variables) or non-parametric means (non-normal or
ordinal variables).

In all cases we have described the variables with the corresponding
statistics. Normally distributed variables have been defined by means
of mean and standard deviation using parametric methods. Variables
with non-normal distribution have been defined by median and
interquartile range following a non-parametric approach.

Categorical or qualitative variables were defined using frequencies
and percentages.

2.6.1 Statistical analysis

In all cases we have described the variables with the corresponding
statistics. Normally distributed variables have been defined by means
of mean and standard deviation (m and s=following parametric
methods). Variables with non-normal distribution were defined by
median and interquartile range (M and IQR) following a
non-parametric approach.

The normality test oriented most of the calculations toward the
non-parametric way (p <0.05).

The analysis of correlations was solved with Spearman’s correlation
coefficient (Spearman’s rho).

In all cases a 95% confidence interval was considered, i.e., an alpha
risk, type I error, set at 0.05 (=0.05); with significance indices of
p<0.05. The results obtained have been expressed with the value of
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the statistic, as well as the p-values and those data that are most
interesting for the interpretation of the results.

Data were analyzed with the SPSS Statistics version 26.0 software
(IBM Corp, Armonk, NY, United States).

2.7 Ethical aspects of the study

The study was conducted in accordance with the Declaration of
Helsinki, and approved by the Bioethics Committee of the University
of Salamanca (ID507). The Bioethics Committee of the University of
Salamanca has favorably agreed to carry out this research with
registration number ID507, complying with the ethical requirements
for its execution on 3 February 2021.

3 Results
3.1 Descriptive statistics

The final sample of the study comprised n =107 individuals.

Tables 1-3 provide a comprehensive overview of the descriptive
data related to the sociodemographic variables and the variables under
consideration in the study. The data show that the median age of
patients is 55years, while the median age of primary caregivers is
57 years. There is an overwhelming majority of women, accounting for
99.1% of the sample’s gender distribution. Regarding the educational
level of the study subjects, primary education predominates, with 43%
of the sample. In terms of occupation, the majority are employed by
others (43.9%). Additionally, almost half of the sample is married
(48.6%). Lastly, concerning the stage of the oncological disease,
we observed a higher incidence of stages I and II, with 31.8 and 35.5%,
respectively.

In the descriptive analysis of the study variables, it is notable that
patients exhibit a median Barthel Index score of 100 points (indicating
independence in daily activities), 8 points on the Lawton and Brody
scale (indicating independence in instrumental activities of daily
living), and 2 points on the ECOG scale. Furthermore, analyzing the
primary caregiver’s level of burden, a median ZARIT questionnaire
score of 15 points was obtained, indicating a high level of burden.

The descriptive analysis of the economic expenses related to the
oncological disease is presented below. These results are depicted in
Table 3. The average total expenditure amounts to 1511.22 euros per
year, expenses solely attributed to the diagnosis of cancer. It is also

TABLE 1 Descriptive analysis of study variables I.

Variable Median (M) Interquartile range
(RIQ)
Age 55 15
Caregiver age 57 16
Months since diagnosis 12 22
Barthel index 100 20
Lawton Brody scale 8 2
ECOG 2 2
ZARIT questionnaire 15 37
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observed that the average annual income before diagnosis is 19962.62
euros, while after the onset of the oncological disease, it decreases by
15.91%, resulting in an average annual income reduction of
16785.98 euros.

Upon further analysis of different components, a distinction has
been made in expenses related to the acquisition of orthopedic
material, home assistance, pharmacy, the need for hiring a third party,
and the necessity for home adaptation or hospital transfer. The data
are presented in Table 4.

3.2 Analytical statistics

Subsequently, analytical statistics were conducted, initially
involving a correlation analysis of the variables under scrutiny.

The first correlation analysis is presented in Table 5, wherein:

A direct correlation is established between Barthel, Lawton Brody,
ECOG, and Zarit scores (p <0.005). This implies that higher levels of
dependency are associated with a poorer quality of life among cancer
patients and a heightened level of burden for the primary caregiver.

A direct correlation is also identified between age and levels of
dependency and caregiver burden among cancer patients (p <0.005).
In essence, the older the patient, the higher the levels of dependency
observed, consequently leading to increased caregiver burden.

Finally, a secondary regression analysis was performed, aiming to
ascertain the relationship between expenditure levels and the various
variables under examination. The following results were obtained:

A direct relationship exists between the level of dependency, as
measured by the Barthel index, and expenses related to home
assistance (r =—0.488; p <0.05), as well as with expenses associated
with home adaptation (r =—0.252; p <0.05).

Similarly, a direct correlation is observed between the level of
dependency in instrumental activities of daily living, measured via the
Lawton Brody scale, and expenses related to home assistance
(r=—0.476; p <0.05).

Further exploration of the relationship between variables was
conducted through a linear regression study, with total extraordinary
expenditure and expenditure in each of the studied areas (pharmacy;,
orthopedics, home assistance, and housing) serving as dependent
variables. This analysis yielded statistically significant relationships:

— Total expenditure and level of dependency (Barthel Index),
p=0.032.

— Total expenditure and patient functional status (ECOGQG),
p=0.045.

— Expenditure on orthopedic material and patient functional status
(ECOG), p =0.025.

— Expenditure on home care and level of dependency (Barthel
index), p =0.043.

— Expenditure on housing and level of dependency (Barthel index),
p=0.033.

4 Discussion

The main objective of this study was to examine the socioeconomic
consequences of breast cancer on patients and their families. Cancer
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represents one of the most significant health issues worldwide (16-18),
affecting individuals to varying degrees and incurring additional expenses
that impact their daily lives. This study provides evidence of the costs
associated with cancer, with the most significant ones being those related
to the acquisition of pharmaceutical materials (€316.82 per year),
orthopedic materials (€487.85 per year), home assistance (€140.19 per
year), and hospital transportation (€566.36 per year), along with a
decrease in income by 15.91%. It is worth noting that previous literature
has analyzed these same categories in studies of similar characteristics in
other countries (19-21). A clear pattern emerges from the variables
analyzed in various studies, which is similar to our findings. These
variables include gender, sex, cancer type, stage, educational level, place
of residence, employment status, annual household income, months
elapsed since diagnosis, disability and type (22-24).

It is crucial to highlight the importance of financial support for
cancer patients. Numerous studies, including this one, have
demonstrated that the public health system fails to adequately meet
the financial needs of patients (25, 26). This shortcoming is particularly
evident in Spain, where Dependency Law 39/2006, designed to aid
individuals with intensive support needs, has an excessively long
resolution period, sometimes extending up to 6 months. This

TABLE 2 Descriptive analysis of study variables II.

Variable Frequency Percentage

Gender Man 1 0.9%
‘Woman 106 99.1%
Marital status | Single 22 20.6%
Married 52 48.6%
Separated 19 17.7%
Widowed 14 13.1%
Level of Primary education 46 43%
education Secondary education 33 30.8%
Higher education 28 26.2%
Profession Self-employed 9 8.4%
Employed by others 47 43.9%
Not in employment 25 23.4%
Other 26 24.3%
Stage of Stage I 34 31.8%
cancer disease Stage I 38 35.5%
Stage IIT 18 16.8%
Stage IV 17 15.9%

TABLE 3 Average descriptive analysis of the financial costs of cancer disease.

10.3389/fpubh.2024.1324334

bureaucratic delay not only hinders access to necessary resources at
critical times but also exacerbates the financial strain on families
already dealing with additional costs associated with the disease, such
as uncovered medical expenses, transportation, and home adaptations.

The most tragic aspect of this situation is that many patients who
urgently require this support pass away before receiving the necessary
assistance. This unfortunate outcome highlights a systemic failure in
delivering essential services, underscoring the need for immediate
reforms in the process of granting aid under the Dependency Law. The
delay in resolving these applications not only has a devastating impact
on the quality of life of patients and their families but also perpetuates
socioeconomic inequality by leaving the most vulnerable individuals
unattended. A review and streamlining of these procedures are
imperative to ensure that the public health system fulfills its goal of
providing effective and timely support to those who need it most.

The quantity of income for households is greater when the patient was
employed or self-employed prior to their diagnosis, as opposed to receiving
any disability, retirement, or other benefits. There are many patients in our
sample who, due to their diagnosis, are not able to continue working in
their own company despite being self-employed and are required to
continue paying contributions and other expenses.

Certainly, a cancer diagnosis is accompanied by a decrease in
functionality, including impairments in both basic and instrumental
activities of daily living (ADLs), and an associated increase in
dependence. These issues have been observed in studies that examine
a range of aspects, such as patient mobility and levels of autonomy (25,
26). This finding is of significant importance for our research since our
results indicate that higher scores on scales assessing patient autonomy
correspond to greater healthcare expenditures.

Difficulties arise when deciding to become the primary caregiver
for a patient due to the risk of developing claudication, Burnout
Syndrome, or overload (16, 27). This is particularly relevant as our
study has shown that caregiver overload has a direct impact on the
family’s expenditure.

Having said all of this, one of the most crucial findings was the
identification of a link between cancer and household income. The
lower an individual’s socio-economic status, the more significant the
detrimental impact on their prognosis (28). We can therefore infer
that the key factor contributing to the reduction in income is the
cancer itself and its progression.

To assess the socio-economic effects on other pathologies,
we conducted a comprehensive literature review and identified a
significant study in our country that addresses a variety of
neurodegenerative conditions.

A study by Garcés et al. (29) featured an extensive patient cohort
with various neurodegenerative diseases, such as Alzheimer’s and other

Extraordinary expenditure N Minimum Maximum Media SD
Extraordinary expenditure on pharmaceuticals for oncological disease 107 0 2,100 316.82 284.998
Extraordinary expenditure on orthopedic equipment for oncological disease 107 0 3,300 487.85 636.427
Extraordinary expenditure on home help 107 0 3,300 140.19 533.033
Extraordinary expenditure on housing adaptation or transfer to a hospital 107 0 3,300 566.36 769.090
Amount of annual net household income prior to diagnosis 107 3,000 150,000 19962.62 15452.255
Amount of annual net household income during the last fiscal year 107 2,100 33,000 16785.98 8974.339
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TABLE 4 Descriptive analysis of cancer-related economic expenditure.

10.3389/fpubh.2024.1324334

Expenditure situations Frequency Percentage
Expenditure on orthopedic equipment related to oncological disease No expenditure 38 35.5%
Less than 600 euros 36 33.6%
From 600 to 1,200 euro 25 23.4%
From 1,201 to 1,800 euro 4 3.7%
From 1,801 to 2,400 euro 2 1.9%
From 2,401 to 3,000 euro 1 0.9%
More than 3,000 euro 1 0.9%
Expenditure on home help related to oncological disease No expenditure 96 89.7%
Less than 600 euros 7 6.5%
From 600 to 1,200 euro 0 -
From 1,201 to 1,800 euro 2 1.9%
From 1,801 to 2,400 euro 0 -
From 2,401 to 3,000 euro 0 -
More than 3,000 euro 2 1.9%
Expenditure on home adaptation or hospital transfer related to the oncological | No expenditure 29 27.1%
disease Less than 600 euros 47 43.9%
From 600 to 1,200 euro 17 15.9%
From 1,201 to 1800 euro 6 5.6%
From 1.801 to 2,400 euro 2 1.9%
From 2,401 to 3,000 euro 1 0.9%
More than 3,000 euro 5 4.7%
Expenditure on necessary third parties related to the oncological disease No expenditure 77 72%
Less than 600 euros 11 10.3%
From 600 to 1,200 euro 9 8.4%
From 1,201 to 1,800 euro 5 4.7%
From 1,801 to 2,400 euro 1 0.9%
From 2,401 to 3,000 euro 1 0.9%
More than 3,000 euro 3 2.8%
Pharmacy expenditure related to oncological disease No expenditure 20 18.7%
Less than 600 euros 74 69.2%
From 600 to 1,200 euro 12 11.2%
From 1,201 to 1,800 euro 0 -
From 1,801 to 2,400 euro 1 0.9%
From 2,401 to 3,000 euro 0 -
More than 3,000 euro 0 -

dementias, Parkinson’s disease, multiple sclerosis (MS), neuromuscular
disorders, and amyotrophic lateral sclerosis (ALS).

The findings closely resemble those of our study. Both
neurodegenerative and oncological diseases inflict a substantial socio-
economic burden on patients and their loved ones. This burden is
shaped by numerous factors, including pharmacy costs, assistive
products, home modifications, transportation, and more.

It is worth noting that all illnesses entail significant expenses for
their sufferers and families. Regrettably, these increased costs are not
covered by the national healthcare system.

Frontiers in Public Health

The study conducted by Mutyambizi et al. (30) on diabetes at two
public hospitals in South Africa affirms that patients are accountable
for up to 50% of healthcare expenses, leading to disparities between
poor and affluent families and acting as a catastrophic determinant of
patients’ health.

This study underscores how various pathologies generate costs
that are indirectly borne by patients and their families.

The study undertaken by Russella and Gilson (31) examined the
direct relationship between health and economic impact in diverse
households. The results indicated that chronic or serious illnesses
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TABLE 5 Correlation analysis.

10.3389/fpubh.2024.1324334

Rho de Spearman Age Barthel Lawton Brody ECOG ZARIT
Age Correl. coefficient 1,000 —0.534%%* —0.571%%* 0.505%* 0.341%*
Sig. - <0.001 <0.001 <0.001 0.003
Barthel Correl. coefficient —0.5347%%* 1,000 0.881%* —0.799%* —0.557%%*
Sig. <0.001 - <0.001 <0.001 <0.001
Lawton y Brody Correl. coefficient —0.571%%* 0.881%* 1,000 —0.815%* —0.530%*
Sig. <0.001 <0.001 - <0.001 <0.001
ECOG Correl. coefficient 0.505%% —0.799%* —0.815%* 1,000 0.520%*
Sig. <0.001 <0.001 <0.001 - <0.001
ZARIT Correl. coefficient 0.341%* —0.557** —0.530%%* 0.520%* 1,000
Sig. 0.003 <0.001 <0.001 <0.001 -

**The correlation is significant at the 0.01 level (two-way).

result in high costs for families and may negatively affect their means
of subsistence.

He concluded that in Sri Lanka, where there is a free public health
service, household expenditures caused by severe illnesses were
indirect costs that arose from the illness and were not paid for by the
public service.

The study by Chuma et al. (32) is significant for demonstrating the
direct and indirect costs households can incur due to chronic illness.
This can exacerbate the socio-economic situation of the patient and
family, resulting in decreased well-being.

Financially-stricken households with chronic illnesses are more
common among lower-income families, who primarily use the sale of
family assets and real estate to fund healthcare costs (32).

Regrettably, the significant impact on quality of life is
often overlooked.

Public policies must address situations where not only the disease
is significant from a health and biological standpoint, but also from
social, socio-economic, and financial perspectives.

Furthermore, it is important to emphasize a noteworthy finding
from our study, revealing a direct correlation between individuals’
level of dependence and increased financial expenses. This contrasts
with the results of Garcia et al. (33) previous studies. Where
inconsistent data was observed, a statistically significant relationship
could not be established. The studies differed only in their
anatomopathological diagnosis; our study solely involved patients
diagnosed with breast cancer, whereas the analyzed study included all
types of cancer without stratification by diagnosis. This finding may
serve as a foundation for future studies.

4.1 Limitations

4.1.1 Direct and indirect causality

We were only able to observe this in patients already diagnosed
with oncological disease, but not from the beginning, rendering our
study incomplete as we cannot ascertain with total accuracy the
evolution of the impact caused.

4.1.2 Lack of evidence and reliability

The bibliographic search conducted has been scarcer than
expected, due to resource constraints and the scarcity of scientific
evidence in some cases.
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4.1.3 Ethics and morality

Money as a taboo subject. By this point, I mean that a significant
limitation has been the reluctance of many patients, especially the
older adult or women in more traditional settings, to discuss their
income. Consequently, many questionnaires had to be discarded,
leading to a decrease in the obtained sample size.

Despite findings from multiple studies supporting our hypothesis
that cancer deteriorates the functionality of the sufferer and generates
additional expenses, we recognize that oncological disease is
influenced by multiple factors, with cancer itself being the primary
driver of the socioeconomic impact.

The widespread lack of awareness is the main obstacle to
addressing this significant problem that affects us all, directly or
indirectly, diminishing quality of life.

Based on the findings, it’s imperative to further investigate the
economic shortcomings stemming from diagnoses of serious illnesses
like cancer. This exploration is crucial for gaining a precise
understanding of the origins of these financial limitations, with a
particular focus on distinguishing between different types of
oncological diagnoses. Once these deficits and their causes are
identified, it becomes essential to implement necessary changes aimed
at alleviating the severe impact of diseases like cancer on individuals’
lives. This includes ensuring that economic challenges resulting from
the illness do not exacerbate the already significant burden faced by
patients and their families.

5 Conclusion

The study has identified various socio-economic challenges
encountered by oncology patients, including expenses related to
pharmacy, parapharmacy, orthopedic materials, accompanying
services, external professional caregivers, or transportation to the
hospital. Additionally, the degree of dependency or autonomy
affected by the oncological disease impacts socio-economic status,
as incapacity often leads to the abandonment of occupations,
resulting in a decrease in income. Furthermore, household income
experiences a significant reduction when primary caregivers
experience overload.

In summary, the overarching conclusion of the study is that the
additional expenses incurred by breast cancer patients are primarily
attributable to the diagnosis of breast cancer itself.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1324334
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Fernandez-Rodriguez et al.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding authors.

Ethics statement

The studies involving humans were approved by the Bioethics
Committee of the University of Salamanca. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

EF-R: Conceptualization, Investigation, Methodology, Writing —
original draft. RT-T: Formal analysis, Resources, Software, Writing —
original draft. AG-M: Conceptualization, Data curation, Methodology,
Writing - review & editing. CS-G: Conceptualization, Data curation,
Validation, Writing - review & editing. SS-G: Data curation,
Investigation, Writing — review & editing. MR-G: Formal analysis,
Validation, Writing - review & editing. EF-S: Formal analysis,
Methodology, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

References

1. Sociedad Espaola de Oncologia Médica (SEOM). La incidencia del cancer de
mama en Espafia aumenta y supone el 28.9% del total de canceres en las mujeres, y
desciende la mortalidad. Nota de Prensa. (2022) Available at: https://seom.org/images/
NP_Cancer_de_Mama_SEOM_REDECAN_2022.pdf

2. Campos M, Chaparro OL, Pdez A, Quintero N, Solano S, Torres C. Costos directos
e indirectos derivados del cuidado familiar del paciente con enfermedad crénica no
transmisible. Aquichan. (2020) 20

3. Organizacion Mundial de la Salud (OMS). Cancer de Mama (en linea).
(2021). Available at: https://www.who.int/es/news-room/fact-sheets/detail/breast-
cancer#:~:text=E1%20c%C3%A 1ncer%20de%20mama%20es,de%20mortalidad %20
en%20las%20mujeres.

4. Fundacion Grupo Espafiol de Investigacion en Cancer de Mama (GEICAM). El
cancer de mama en Espana: situacién actual. Nota de Prensa. (2023). Available at:
https://www.geicam.org/sala-de-prensa/el-cancer-de-mama-en-espana.

5. Robert V, Alvarez C, Valdivieso F. Psicooncologia: un modelo de intervencion y
apoyo psicosocial. Rev Med Clin Condes. (2013) 24:677-84. Available at: https://reader.
elsevier.com/reader/sd/pii/S0716864013702074?token=0EC885561A5D19978C463D0
9C9BD4F6F41C4DDCE13DCB89F98F16B5678 DE6E60606E0A03BC5E649AE41F6D
B7A4250B89&originRegion=eu-west-1&originCreation=20230518222220

6. Paredes M. Intervenciones en psicooncologia. Asociacion Catalana Contra el
Céancer: Abordaje integral del paciente y su familia (2010) Available at: https://associacio.
catcancer.eu/art9.pdf.

7. Valentin V, Murillo MT, Valentin M, Royo D. Cuidados continuos. Una necesidad
del paciente oncolégico Psicooncologia. (2004) 1:155-64. Available at: https://revistas.
ucm.es/index.php/PSIC/article/view/PSIC0404110155A

8. Grupo Espaniol de pacientes con cancer (GEPAC). Informe sobre las necesidades
de los supervivientes de céncer. (2012). Available at: http://www.gepac.es/multimedia/
gepac2016/pdf/informe_melanoma.pdf.

Frontiers in Public Health

10.3389/fpubh.2024.1324334

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpubh.2024.1324334/
full#supplementary-material

SUPPLEMENTARY MATERIAL 1
Bioethics committee approval.

SUPPLEMENTARY MATERIAL 2
Informed consent and information sheet for participants.

SUPPLEMENTARY MATERIAL 3
STROBE checklist.

SUPPLEMENTARY MATERIAL 4
Statistical data study.

SUPPLEMENTARY MATERIAL 5
Questionnaire on the socio-economic impact of breast cancer disease on
patients and their families.

9. Asociacion Espaiiola Contra el Cancer (AECC). Toxicidad financiera del
cancer de mama. Observatorio del Cdncer. (2020) Available at: https://observatorio.
contraelcancer.es/sites/default/files/informes/Toxicidad_financiera_cancer_mama.

pdf

10. Wyman O. El impacto econémico y social del cdncer en Espana. Informe.
(2020) Available at: https://www.oliverwyman.es/content/dam/oliver-wyman/Iberia/
Publications/el-impacto-economico-y-social-del-cancer-en-espana.pdf

11. Torres B. Impacto econémico del cancer en las familias [Entrevista]. Espafia:
Milaga (2020) Available at: https://www.youtube.com/watch?v=_hNsbofPQ4g.

12. Cid-Ruzafa J, Damidn-Moreno J. Valoracién de la discapacidad fisica: el indice de
Barthel. Rev Esp Salud Publica. (1997) 71:127-37. doi: 10.1590/S1135-57271997000200004

13. Herndndez K, Neumann V. Anilisis de instrumento para evaluacion del
desempenio en actividades de la vida diaria instrumentales Lawton y Brody. Revista
Chilena de Terapia Ocupacional. (2016) 16:55-62. doi: 10.5354/0719-5346.2016.44751

14. Larrian ME, Zegers B, Orellana Y. Traduccién y adaptacion de una Escala para
Evaluar Generatividad en abuelos en Santiago de Chile. Psyhe. (2017) 26:1-18. doi:
10.7764/psykhe.26.2.966

15. Alonso A, Gonzalez M. Medidas de capacidad funcional. Valoracion clinica del
paciente con cancer. Editorial Médica Panamericana. (2006) 20:1-16.

16. Esteban ANP, Torres Contreras CC, Campos de Aldana MS, Solano Aguilar S,
Quintero Lozano N, Chaparro Diaz OL. Direct and indirect costs of caring for patients
with chronic non-communicable diseases. Aquichan. (2020) 20:1-16. doi: 10.5294/
aqui.2020.20.2.2

17. Zaharia M. El cincer como problema de salud publica en el Pert. Rev Peru Med
Exp Salud Publica. (2014) 30:23-29. doi: 10.17843/rpmesp.2013.301.147

18. Cajamarca-Barén JH. El cancer y su impacto en salud pablica. Medunab. (2014)
17:41-5. doi: 10.29375/01237047.1965

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1324334
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1324334/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1324334/full#supplementary-material
https://seom.org/images/NP_Cancer_de_Mama_SEOM_REDECAN_2022.pdf
https://seom.org/images/NP_Cancer_de_Mama_SEOM_REDECAN_2022.pdf
https://www.who.int/es/news-room/fact-sheets/detail/breast-cancer#:~:text=El%20c%C3%A1ncer%20de%20mama%20es,de%20mortalidad%20en%20las%20mujeres
https://www.who.int/es/news-room/fact-sheets/detail/breast-cancer#:~:text=El%20c%C3%A1ncer%20de%20mama%20es,de%20mortalidad%20en%20las%20mujeres
https://www.who.int/es/news-room/fact-sheets/detail/breast-cancer#:~:text=El%20c%C3%A1ncer%20de%20mama%20es,de%20mortalidad%20en%20las%20mujeres
https://www.geicam.org/sala-de-prensa/el-cancer-de-mama-en-espana
https://reader.elsevier.com/reader/sd/pii/S0716864013702074?token=0EC885561A5D19978C463D09C9BD4F6F41C4DDCE13DCB89F98F16B5678DE6E60606E0A03BC5E649AE41F6DB7A4250B89&originRegion=eu-west-1&originCreation=20230518222220
https://reader.elsevier.com/reader/sd/pii/S0716864013702074?token=0EC885561A5D19978C463D09C9BD4F6F41C4DDCE13DCB89F98F16B5678DE6E60606E0A03BC5E649AE41F6DB7A4250B89&originRegion=eu-west-1&originCreation=20230518222220
https://reader.elsevier.com/reader/sd/pii/S0716864013702074?token=0EC885561A5D19978C463D09C9BD4F6F41C4DDCE13DCB89F98F16B5678DE6E60606E0A03BC5E649AE41F6DB7A4250B89&originRegion=eu-west-1&originCreation=20230518222220
https://reader.elsevier.com/reader/sd/pii/S0716864013702074?token=0EC885561A5D19978C463D09C9BD4F6F41C4DDCE13DCB89F98F16B5678DE6E60606E0A03BC5E649AE41F6DB7A4250B89&originRegion=eu-west-1&originCreation=20230518222220
https://associacio.catcancer.eu/art9.pdf
https://associacio.catcancer.eu/art9.pdf
https://revistas.ucm.es/index.php/PSIC/article/view/PSIC0404110155A
https://revistas.ucm.es/index.php/PSIC/article/view/PSIC0404110155A
http://www.gepac.es/multimedia/gepac2016/pdf/informe_melanoma.pdf
http://www.gepac.es/multimedia/gepac2016/pdf/informe_melanoma.pdf
https://observatorio.contraelcancer.es/sites/default/files/informes/Toxicidad_financiera_cancer_mama.pdf
https://observatorio.contraelcancer.es/sites/default/files/informes/Toxicidad_financiera_cancer_mama.pdf
https://observatorio.contraelcancer.es/sites/default/files/informes/Toxicidad_financiera_cancer_mama.pdf
https://www.oliverwyman.es/content/dam/oliver-wyman/Iberia/Publications/el-impacto-economico-y-social-del-cancer-en-espana.pdf
https://www.oliverwyman.es/content/dam/oliver-wyman/Iberia/Publications/el-impacto-economico-y-social-del-cancer-en-espana.pdf
https://www.youtube.com/watch?v=_hNsbofPQ4g
https://doi.org/10.1590/S1135-57271997000200004
https://doi.org/10.5354/0719-5346.2016.44751
https://doi.org/10.7764/psykhe.26.2.966
https://doi.org/10.5294/aqui.2020.20.2.2
https://doi.org/10.5294/aqui.2020.20.2.2
https://doi.org/10.17843/rpmesp.2013.301.147
https://doi.org/10.29375/01237047.1965

Fernandez-Rodriguez et al.

19. BOE - Agencia Estatal Boletin Oficial del Estado. Ley 21/2021, de 28 de diciembre,
de garantia del poder adquisitivo de las pensiones y de otras medidas de refuerzo de la
sostenibilidad financiera y social del sistema ptiblico de pensiones. (2021). Available at:
https://www.boe.es/buscar/doc.php?id=BOE-A-2021-21788.

20. Castro S, Sosa E, Lozano V, Akhtar A, Love K, Duffels ], et al. The impact of income
and education on lung cancer screening utilization, eligibility, and outcomes: a narrative
review of socioeconomic disparities in lung cancer screening. J Thorac Dis. (2021)
13:3745-57. doi: 10.21037/jtd-20-3281

21. Obeng-Gyasi S, O'Neill A, Zhao F, Kircher SM, Lava TR, Wagner LI, et al. Impact
of insurance and neighborhood socioeconomic status on clinical outcomes in
therapeutic clinical trials for breast cancer. Cancer Med. (2020) 9:7537-47. doi: 10.1002/
cam4.3420

22. Endale H, Mulugeta T, Habte T. The socioeconomic impact of cervical cancer on
patients in Ethiopia: evidence from Tikur Anbessa specialized hospital. Cancer Manag
Res. (2022) 14:1615-25. doi: 10.2147/CMAR.S352389

23. Booth CM, Li G, Zhang-Salomons ], Mackillop WJ. The impact of socioeconomic
status on stage of cancer at diagnosis and survival: a population-based study in Ontario,
Canada. Cancer. (2010) 116:4160-7. doi: 10.1002/cncr.25427

24. Byers TE, Wolf HJ, Bauer KR, Bolick-Aldrich S, Chen VW, Finch JL, et al. The
impact of socioeconomic status on survival after cancer in the United States: findings
from the National Program of Cancer registries patterns of care study. Cancer. (2008)
113:582-91. doi: 10.1002/cncr.23567

25. Ingleby FC, Woods LM, Atherton IM, Baker M, Elliss-Brookes L, Belot A. An
investigation of cancer survival inequalities associated with individual-level socio-
economic status, area-level deprivation, and contextual effects, in a cancer patient cohort
in England and Wales. BMC Public Health. (2022) 22:90. doi: 10.1186/
$12889-022-12525-1

Frontiers in Public Health

10

10.3389/fpubh.2024.1324334

26. Rubino C, Di Maria C, Abbruzzo A, Ferrante M. Socio-economic inequality,
interregional mobility, and mortality among cancer patients: a mediation analysis
approach. Socioecon. Plan. Sci. (2022) 82:101247. doi: 10.1016/j.seps.2022.101247

27.Arik A, Dodd E, Cairns A, Streftaris G. Socioeconomic disparities in cancer
incidence and mortality in England and the impact of age-at-diagnosis on cancer
mortality. PLoS One. (2021) 16:€0253854. doi: 10.1371/journal.pone.0253854

28. Derette K, Rollet Q, Launay L, Launoy G, Bryere JFrench Network of Cancer
Registries (FRANCIM group). Evolution of socioeconomic inequalities in cancer
incidence between 2006 and 2016 in France: a population-based study. Eur J Cancer
Prev. (2022) 30:457-61. doi: 10.1097/CEJ.0000000000000656

29. Garcés M, Crespo Puras MDC, Finkel Morgenstern L, Arroyo Menéndez M.
Estudio sobre las enfermedades neurodegenerativas en Espafia y su impacto econémico
y social. (2016).

30. Mutyambizi C, Pavlova M, Hongoro C, Booysen E, Groot W. Incidente, socio-
economic inequalities and determinants of catastrophic health expenditure and
impoverishment for diabetes care in South Africa: a study at two public hospitals in
Tshwane. Int ] Equity Health. (2019) 18:73. doi: 10.1186/512939-019-0977-3

31. Russella S, Gilson L. Are health services protecting the livelihoods of the urban
poor in Sri Lanka? Findings from two low-income areas of Colombo. Soc Sci Med.
(2006) 63:1732-44. doi: 10.1016/j.socscimed.2006.04.017

32.Chuma J, Gilson L, Molyneux C. Treatment-seeking behaviour, cost burdens
and coping strategies among rural and urban households in coastal Kenya: an
equity analysis. Trop Med Int Health. (2007) 12:673-86. doi:
10.1111/j.1365-3156.2007.01825.x

33. Garcia A, Fernandez EJ, Sanchez C, Rihuete MI. Study on the socio-economic
impact of Cancer disease on Cancer patients and their relatives. Healthcare (Basel).
(2022) 10:2370. doi: 10.3390/healthcare10122370

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1324334
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.boe.es/buscar/doc.php?id=BOE-A-2021-21788
https://doi.org/10.21037/jtd-20-3281
https://doi.org/10.1002/cam4.3420
https://doi.org/10.1002/cam4.3420
https://doi.org/10.2147/CMAR.S352389
https://doi.org/10.1002/cncr.25427
https://doi.org/10.1002/cncr.23567
https://doi.org/10.1186/s12889-022-12525-1
https://doi.org/10.1186/s12889-022-12525-1
https://doi.org/10.1016/j.seps.2022.101247
https://doi.org/10.1371/journal.pone.0253854
https://doi.org/10.1097/CEJ.0000000000000656
https://doi.org/10.1186/s12939-019-0977-3
https://doi.org/10.1016/j.socscimed.2006.04.017
https://doi.org/10.1111/j.1365-3156.2007.01825.x
https://doi.org/10.3390/healthcare10122370

	Study on the additional financial burden of breast cancer disease on cancer patients and their families. Financial toxicity in cancer
	1 Introduction
	2 Materials and methods
	2.1 Aim and design of the study
	2.2 Participants
	2.3 Procedure and data collection
	2.4 Primary and secondary outcomes
	2.5 Variables and measurement instruments
	2.6 Statistical analysis
	2.6.1 Statistical analysis
	2.7 Ethical aspects of the study

	3 Results
	3.1 Descriptive statistics
	3.2 Analytical statistics

	4 Discussion
	4.1 Limitations
	4.1.1 Direct and indirect causality
	4.1.2 Lack of evidence and reliability
	4.1.3 Ethics and morality

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

