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associated with the risk of financial
catastrophe when informal care for
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Abstract

Background: Cancer is one of the diseases with the highest incidence and mortality in the world, and one that
requires greater care (formal and informal). At present, the traditional informal caregiver is disappearing. The
objective is to analyse the sociodemographic and health factors associated with the possible catastrophic financial
effect on households of replacing informal care by formal care for patients with blood cancer, during the different
stages of treatment in Spain.

Methods: A total of 139 patients with haematological neoplasm who underwent stem cell transplantation
completed a longitudinal questionnaire during each of three treatment phases. Of this population, 88.49% received
informal care. The households were classified into those where the replacement of informal care with formal care
would impose a financial burden exceeding 40% of equivalent household income, versus those who would not
suffer this consequence. Three logistic regression models (one for each treatment phase) were estimated and the
corresponding marginal effects determined.

Results: The factors associated with a higher probability of financial catastrophe were married marital status, low
education level, fair to very poor self-perceived health status, the diagnosis of leukaemia in the pre-transplant and
first-year post-transplant phases and of multiple myeloma disease in the final post-transplant phase.

Conclusions: These findings reveal the need to design social policies to meet the care needs of patients with
blood cancer which at present are covered by informal care. Given the foreseeable elimination of this option, these
families must be protected from the financial burden incurred from the use of privately-contracted assistance.
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Background
According to the World Health Organization, cancer,
cardiovascular diseases and AIDS will soon be the three
diseases making the greatest impact on society, in terms
of incidence, limitation of daily life and mortality [1].
Currently, cancer is the second cause of death world-
wide, responsible for one in every six deaths [1], while in
countries like Spain it is already the first cause of death,
responsible for one in four deaths [2].
In 2018, 18.1 million new cases of cancer and 9.6 mil-

lion deaths from this disease were detected worldwide
[3]. Of these figures, 3.9 million new cases (21.5%) and
1.9 million deaths (19.8%) took place in Europe, al-
though the continent has only 9% of the world’s popula-
tion [4]. Today, the incidence of cancer and the
corresponding mortality rates worldwide are 20.20 and
10.63%, respectively [3]. During their lifetimes, half of all
men and a third of women are expected to suffer from
cancer [5], one of the most complex diseases facing soci-
ety today.
In 2018, the cancer with the highest incidence world-

wide was lung cancer (11.6% of total cases) followed by
female breast cancer (11.6%) and prostate cancer (7.1%).
The highest levels of mortality were recorded for lung
cancer (18.4% of all deaths caused by cancer), followed
by colorectal cancer (9.2%), stomach cancer and liver
cancer (8.2%). In fourth and fifth place, for incidence
and mortality, respectively, was the group of haemato-
logical neoplasms, or blood cancer (Hodgkin/non-Hodg-
kin lymphoma, leukaemia and multiple myeloma), of
which there were 1.19 million cases in 2018 with an inci-
dence of 6.56%, producing 0.7 million deaths (a mortal-
ity rate of 7.22%) [3]. The incidence and mortality of
these forms of cancer are expected to have increased
sharply worldwide (by 55.93 and 65.49%, respectively) by
the year 2040 [6]. In the case of Spain (population 46.7
million), these percentages are expected to increase less
than at the global level for haematological neoplasm to
the percentages of 8.06% for incidence and 8.29% for
mortality in 2040, assuming an increase compared to
2018 of 22.09 and 30.09%, respectively [6].
Aggressive cancer treatment can provoke multiple side

effects, such as nausea and vomiting [7], fatigue [8, 9],
loss of appetite and weight [10], hair loss [11], pain [12]
and depression and anxiety [13, 14], affecting both social
and work-related activities [15]. These consequences
drastically restrict personal daily activity, meaning that
in most cases the assistance of a caregiver is required in
order to perform basic activities of daily living [16, 17].
As shown in a recent study, this treatment impact can
be so severe that the chemotherapy administered at the
end of life not only does not produce an improvement
in the patient’s quality of life, but reduces it, even in pa-
tients with good performance status [18].

For haematological neoplasms, and depending on the
patient’s clinical situation, the indicated treatments are
chemotherapy, radiation therapy, supportive therapy,
targeted therapy and haematopoietic stem cell trans-
plantation (HSCT) [19]. The latter therapy is considered
one of the most appropriate and effective treatments for
more malignant prognoses [20]. The main advantages of
HSCT are the compression of disability, which facilitates
the provision of more intensive treatment, plus longer
life expectancy and increased tolerable immunosuppres-
sion, which reduces toxicity [21]. However, HSCT pa-
tients are among the most vulnerable and acutely ill of
all cancer populations [22, 23], due to the numerous
complications associated with HCST itself, such as the
timeline of infections, sinusoidal obstruction syndrome,
other gastrointestinal and liver diseases [24] and, with
especial severity, graft vs. host disease [25].
Two types of care may be provided for cancer patients:

formal and informal. Formal care refers to services that
are contracted and paid for, and provided by care profes-
sionals working either for public institutions or in the
private sector [26, 27]. This form of care provision may
be home-based, community-based (via day/night care
centres) or residential [26, 28]. Informal care, on the
other hand, is a nonmarket commodity [29], usually un-
paid [30, 31] and provided voluntarily [31], often by fam-
ily members in the patient’s immediate social
environment [29], or by other relatives or friends [32].
This informal care covers a wide range of activities, and
may include activities of daily living (ADLs), instrumen-
tal activities of daily living (IADLs) and supervision [33],
in areas such as basic care, assistance with cleaning,
shopping, financial matters, etc., [34].
The needs of persons with cancer can be so intense

and constant that informal caregivers must reduce or
give up their working hours, and hence suffer a signifi-
cant drop in income [35], in order to dedicate time to
assist with medical consultation, hospitalisation or care
in the home [36]. Moreover, their leisure time is re-
duced, and in many cases their own health and quality
of life are seriously affected [37–44].
In both types of care, a wide range of tasks are per-

formed. However, informal caregivers rarely receive
training or instruction in this respect, in contrast to for-
mal caregivers, although in the latter case, too, the level
and intensity of training received may vary considerably
[26]. Various theories have been proposed to analyse the
use and needs of each type of care, whether alone or in
combination with the other. The theory of supplemen-
tary care postulates that most such responsibilities are
discharged by means of informal care, while formal care
is only resorted to temporarily or circumstantially [45–
47]. The theory of complementary care goes a step fur-
ther, arguing that formal care is employed when the
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patient’s needs exceed the skills and capacities of infor-
mal care [46, 47]. Finally, and more specifically, the the-
ory of the hierarchical compensatory model establishes a
ranking of preferences for the person who is to provide
informal care (first the spouse, then the children or par-
ents, then other caregivers), and only when this person
is not available does formal care appear [46–48].
In today’s society, with the increasing presence in the

job market of women, who have historically played a
leading role in providing informal care [49], and the
changes that have taken place in family structures [50],
the figure of the traditional informal caregiver is disap-
pearing, and the demand for professional services is ris-
ing sharply [51–54]. In the case of Spain, the services
related to home care must be financed privately (by the
patients and/or their families), publicly, or by a combin-
ation of the two sources, if informal care is not available,
because the rest of health expenditure (oncological treat-
ments (or other treatments needed), medical tests, hos-
pitalizations, consultations, medications, etc.) is financed
by the Spanish National Health System. Furthermore, in
the case of patients with cancer, as the severity of the
patient’s condition increases, informal care is more likely
to be replaced by formal care [55].
A recent study revealed that over 75% of patients diag-

nosed with blood cancer receive informal care [56], and
that in many cases these informal caregivers play the
role of advocate, protector and/or symptom monitor
[57]. Other researchers have analysed the impact that
would be produced on household finances if informal
care had to be replaced by formal care for patients with
haematologic neoplasm. This study concluded that over
80% of families would have to dedicate six times their
monthly income to be able to attend to the needs of
cancer patients during the provision of chemotherapy
and/or radiotherapy, and five times their monthly in-
come from the first to the sixth year after HCST [58].
To our knowledge, however, no previous study has been
undertaken to examine the sociodemographic and health
profiles of those liable to be affected by this financial
burden, and associated factors.
In view of the above considerations, our study aim is

to analyse the sociodemographic and health factors asso-
ciated with the financial catastrophe that may be pro-
voked by the replacement of informal care by formal
care for patients with cancer. As informal caregivers do
not receive financial compensation for performing these
tasks, while formal care must be paid for, our working
hypothesis is that of the perfect substitution of informal
care by formal care.

Methods
The present study is based on the results obtained in
previous research into the catastrophic financial effects

experienced following the replacement of informal care
by formal care for patients diagnosed with haemato-
logical neoplasms [58]. The basis for the earlier study
was a descriptive, longitudinal questionnaire, designed to
obtain socio-demographic and clinical information about
cancer patients and their primary informal caregivers
during different phases of treatment [59]. Eligible pa-
tients included adults (≥16 years) diagnosed with any
type of haematological neoplasm, such as acute leukae-
mia, Hodgkin lymphoma, non-Hodgkin lymphoma, mul-
tiple myeloma, and other less common malignant
haematological diseases, who had undergone stem cell
transplantation between 2006 and 2011 at the two refer-
ence hospitals for malignant haematological diseases in
the south of Spain (University Hospital Virgen de las
Nieves in Granada and the University Hospital Virgen
del Rocio in Seville), and at the time of the survey, had
survived the disease. The Clinical Research Ethics Com-
mittee and Haematology Department of each health
centre approved the study.
The information was collected between January 2012 and

December 2013. All of the eligible patients (n = 299) were
contacted by telephone. Patients that randomly (n = 230)
responded to the first or second call, were informed and in-
vited to participate in the study by sending a questionnaire
by mail. The patients completed the questionnaire, provid-
ing information about their socio-demographic and clinical
characteristics. In addition, they were asked to identify their
primary informal caregiver during their illness and to an-
swer the questions related to the primary caregiver and the
number of hours and months of informal care they received
from him or her.
In the present study, three sequential phases of treat-

ment evolution are defined, reflecting the medical proto-
col applied [60]. The first, or pre-transplant, phase, is
defined as the period between the initial point of the
treatment protocol and the moment when stem cell
transplantation is performed. The prior administration
of cycles of chemotherapy and/or radiotherapy is in-
cluded in this phase. The second phase covers the first
year after the transplant, a period during which the pa-
tient is especially vulnerable, requiring in-hospital isola-
tion for the infusion of the haematopoietic stem cells
and exhaustive medical control. The complexity of this
process makes the recovery phase especially delicate. Fi-
nally, the third phase lasts from the second to the sixth
years after the transplant, and includes the total period
of recovery. This may be prolonged and is characterised
by the patient’s special vulnerability until complete re-
mission is achieved.
The informal care value (ICV) is obtained according to

the number of hours of informal care required in each
of the above phases [61] and is used to estimate the
price of replacement formal care. The catastrophic
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financial effects of this replacement have been described
in a previous study [58].
Both of the above studies used the three traditional

methods for assessing informal care, i.e., opportunity
cost, proxy good and contingent valuation [62]. In the
present study, in view of the widely varying estimates
obtained in each of the three treatment phases, and in
order to simplify the analysis, but at the same time take
associated factors into consideration, we decided to use
the proxy good method. This method considers each
hour of informal care provided at the price that would
be charged by a professional performing the same care
and attention tasks as the informal caregiver [29, 61].
Therefore, it is the most appropriate method to assess
the replacement of informal care by formal care. In this
point, the Spanish Dependency Act [63], which offers a
complete and varied catalogue of services to attend to
people who need permanent care, and establishes two
prices per hour for home care service. If the hours pro-
vided by the professional carer are dedicated to personal
care, the price is €14 per hour, while for hours dedicated
to household activities, the price is €9 per hour. In
addition to these two prices that would form an interval,
we have estimated the mean, assuming a scenario where
half of the hours are dedicated to the personal care of a
patient with haematological neoplasm, and the other half
of the hours of informal care are dedicated to household
activities. Therefore, the final price used is €11.50 per
hour [61].
Accordingly, and following other indications in the lit-

erature, the households were classified into two groups:
those that, if informal care were replaced by formal care,
would have to dedicate more than 40% of their equiva-
lent income to such care (ICV > 40% household equiva-
lent income); and those which would need to dedicate
less than 40% of their equivalent income to this purpose.
For these calculations, we used the measure of financial
catastrophe defined by Wagstaff and Van Doorslaer
(2003) [64]. The understanding behind this definition is
that out-of-pocket (OOP) payments for replacing infor-
mal care by formal care (ICV) would provoke a cata-
strophic increase in expenditure for households if the
resulting co-payments led to a significant decrease in the
household’s standard of living [65, 66]. The threshold for
this catastrophe is defined as the percentage of house-
hold income that would have to be dedicated to making
the corresponding OOP payment for formal care in re-
placing informal care.
In accordance with our study aims, and in line with

previous work in this field [67–72], we ran three binary
logistic regression models, reflecting the binary nature of
the dependent variable, one for each of the three time
periods analysed (yi = 1, if ICV exceeds 40% of house-
hold income, yi = 0 if ICV does not exceed 40% of

household income, with i = 1,..,n, where n is the number
of individuals in the sample). The specification of the
models is as follows [73]:

y� ¼ X 0βþ ε ð1Þ
where y* is not observed, X represents the matrix of ex-
planatory variables, ß is a vector of the parameters and ε
is the standard error following logistic probability distri-
bution. In addition, for the binary model:

y ¼ 0↔y�≤θ

y ¼ 1↔y� > θ ð2Þ
where θ refers to the parameter assigned to each of the
two categories in the dependent variable for financial
catastrophe.
The above models were used to analyse the sociodemo-

graphic and health characteristics that present statistically
significant parameters, and therefore are associated with
the corresponding dependent variables, adjusted for all
other features. Marginal effects were estimated for all the
variables.
Taking previous work in this field into consideration,

the following explanatory variables, essentially sociode-
mographic characteristics, were selected [67–72] (the
model reference variable is indicated by *): gender (male;
female*); age (below 35*; 35–44; 45–54; over 55); marital
status (married*; single; widowed; separated/divorced);
education level (low level*: illiterate/primary school in-
complete/primary or equivalent; middle level: secondary
school; high level: university degree or equivalent); loss
of employment (vs. remain employed); diagnosis (acute
leukaemia*; Hodgkin lymphoma/non-Hodgkin lymph-
oma; multiple myeloma; other); self-perceived health
status (very poor/poor/fair *; good/very good). The self-
perceived health status is rated by the patient on a
Likert-type scale (very poor health status; poor health
status; fair health status; good health status; very good
health status).
Household income was not included due to the small

sample size; moreover, there were problems of multicol-
linearity with marital status and with the respondent’s
education background.
All statistical analyses were performed using the Stata

16.0 package (StataCorp LP, College Station, TX).

Results
In our study sample, 123 patients reported having received
informal care at some time during their treatment (88.49%
of survey respondents). Table 1 shows the sociodemo-
graphic information for the sample, according to static and
dynamic variables. Among the former, half of the patients
were female (48.78%), with an average age of 46.42 years
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(SD: 13.93). The majority were married (65.85%) and the
largest group had a low level of education (primary school
incomplete, primary or equivalent) (37.40%). Regarding the
clinical variables for type of cancer, a slightly higher inci-
dence of lymphoma was observed (32.52%), followed by
multiple myeloma (29.27%). Among the dynamic variables,
20.33, 39.02 and 62.60% of the patients stated they had
enjoyed good or very good self-perceived health status dur-
ing the pre-transplant, first-year post-transplant and

second-to-sixth-year post-transplant periods, respective-
lyThe numbers of patients in employment fell considerably
during the treatment phases (71.22, 31.66 and 24.46% in
the pre-transplant, first-year post-transplant and second-to-
sixth-year post-transplant period, respectively), whilst those
of retirees or persons receiving an earnings-related pension
rose during the same periods (6.47%, 35.97 and 50.36%, re-
spectively). The average number of hours received in the
pre-transplant, first-year post-transplantation and second-

Table 1 Sociodemographics and health characteristics of patients

Static variables %

Gender

Male 51.22

Female 48.78

Age (Mean (SD); Mín-Máx) 46.42 (13.93); 17–67

Marital Status

Married 65.85

Single 24.39

Widow 2.44

Separated/divorced 7.32

Educational level

Low level (primary school incomplete, primary or equivalent) 37.40

Middle level (secondary school/ middle level professional) 33.33

High (University degree or equivalent) 29.27

Diagnosis

Acute leukemia 26.02

Hodgkin lymphoma/No Hodgkin lymphoma 32.52

Multiple mieloma 29.27

Other 12.20

Dinamic variables

Stage 1: Pretrasplantation Stage 2: 1° year after
trasplantation

Stage 3: 2°-6° year after
trasplantation

Self-perceived health status

Very bad/bad/regular 79,67 60,98 37,40

Good / very good 20,33 39,02 62,60

Work status

Employed (Employed for others, autonomous) 69,92% 27,64% 21,14%

Unemployed 5,69% 12,20% 10,57%

Receiving earnings-related pension 6,50% 38,21% 52,03%

Other situations (Housework, student, other) 17,89% 21,95% 16,26%

Monthly household income (€)
(Mean (SD))

1732.11 (1192.28) 1683.33 (1088.01) 1801.22 (1220.19)

Monthly informal care hours received (Mean (SD)) 233.66 (141.30) 190.98 (145.11) 58.54 (101.98)

Value of informal care (Monthly €)

Proxy Good Method (9 €/h) (Mean (SD)) 2192.03 (112.35) 1791.61 (118.14) 701.69 (109.46)

Proxy Good Method (11.5 €/h) (Mean (SD)) 2800.93 (143.55) 2289.28 (150.96) 549.15 (85.67)

Proxy Good Method (14 €/h) (Mean (SD)) 3409.83 (174.76) 2786.95 (183.78) 854.24 (133.26)

Note: SD Standard deviation
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to-sixth-year transplantation phase amounts to 233.66 (SD:
141.30), 190.98 (SD: 145.11), 58.54 (SD: 101.98) monthly
hours, respectively. Therefore, the average economic valu-
ation of the hours of informal care received during the pre-
transplantation, transplantation and post-transplantation
phases using the proxy good method with the price of 11.5
€/hour increases to €2800.93 (SD: €143.55), €2289.28 (SD:
€150.96) and €549.15 (SD: € 85.67) per month, respectively.
Tables 2, 3 and 4 show the marginal effects calculated

from each binary logistic regression concerning the cata-
strophic financial effect produced by replacing informal
care by formal care during each of the study phases. In the
first phase (pre-transplant) (Table 2), the sociodemographic
determinants significantly associated with a reduced prob-
ability of financial catastrophe were age 35–44 years (−
22.17%); widowhood vs. married status (− 44.77%); and hav-
ing a secondary school education (− 16.76%) or a university
education (− 21.95%), vs. a low level of education. In terms
of clinical diagnosis, multiple myeloma and other forms of
blood cancer were associated with a lower probability of ca-
tastrophe, with respect to leukaemia (− 27.85% and −

33.23%, respectively). Finally, patients who had a good or
very good self-perceived health status were 21.50% less
likely to suffer financial catastrophe than those with very
poor, poor or fair self-perceived health status.
Table 3 shows the results for phase 2. The vari-

ables high education level and good/very good self-
perceived health status repeat the sign and signifi-
cance of the previous phase (with values of − 20.39%
and − 24.55%, respectively). In this phase, male gen-
der 11.52% and clinical diagnosis of lymphoma
(Hodgkin or non-Hodgkin) (15.07%) vs. acute leukae-
mia, are all associated with an increased risk of fi-
nancial catastrophe.
In the last phase of analysis, phase 3 (see Table 4) the

number of statistically significant parameters associated
with the independent variables is significantly lower. In
this case, the separated/divorced marital status and
good/very good self-perceived health status reduce the
probability of catastrophe (by − 12.03% and − 42.18%, re-
spectively), while the presence of multiple myeloma is
the only variable that increases this probability.

Table 2 Marginal effects for the binary logistic regression model performed for the catastrophic measure. Pre-transplant or first phase

dy/dx SD P-value

Male (Ref. Female) 1.69% 0.063 0.788

Age (Ref. Age < 35) 35–44 −22.17% 0.101 0.029**

45–54 −4.30% 0.109 0.694

> 55 2.77% 0.115 0.810

Marital Status (Ref. Married) Single 8.45% 0.085 0.322

Widow −44.77% 0.125 0,000***

Separated/Divorced 14.67% 0.141 0.298

Educational level (Ref. Low level: primary school incomplete,
primary or equivalent)

Middle level: secondary school/middle level
profesional

−16.76% 0.085 0,048**

High level: University degree or equivalent −21.95% 0.072 0.000***

Activity Status (Ref. Employed (employed for others,
autonomous))

Unemployed −13.48% 0.109 0.216

Receiving earnings-related pension 13.39% 0.121 0.072*

Other situations (Housework, student, other) 6.71% 0.103 0.513

Diagnosis (Ref. Acute Leukaemia) Hodgkin Lymphoma/Non Hodgkin Lymphoma −10.48% 0.109 0.314

Multiple Myeloma −27.85% 0.119 0.014**

Other −33.23% 0.132 0,006***

Self-perceived health status (Ref. Very bad/bad/regular
self-perceived health status)

Good/very good self-perceived health status −21.50% 0.074 0,004***

N 123

LR χ2 (H0: β1 = β2 =… = βk) 36.80

Prob > χ2 0.000

Pseudo R2 0.390

Classification table 89.17%

dy/dx: Marginal effect. Includes the slope of the calculated parameter
SD Standard deviation
p-value: Corresponds to the test of individual significance of the corresponding parameter
LR: Corresponds to the test of overall significance of all the slopes in the model
*** Denotes significance at the level of p < 0.01; ** denotes significance at the level of p < 0.05; * denotes significance at the level of p < 0.10
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Discussion
In Europe, cancer treatment and medical costs are gen-
erally met by the public sector. However, other direct
costs such as non-medical costs and time costs, together
with indirect and psychosocial costs [74], are borne by
patients and their families [75], and may represent a fi-
nancial burden [76–78] that is so important [79, 80] that
even when the disease has been overcome, the patient’s
family may be forced into debt and/or asset reduction in
order to provide continuing care [81].
For various medical conditions, informal care often

plays a major role in addition to that of clinical treat-
ment. Corroborating this, a recent review showed that in
2015 informal care accounted for 24.3% of the total costs
for patients with cancer, representing a mean annual
cost of 9927 euros [62]. The proportion of total costs
ranged from 14% for patients with breast cancer [82] to
27% overall [83], rising to 33% for patients with colorec-
tal cancer [84] and those in the final stage of life [85].
Various studies have analysed the financial effects aris-

ing from the out-of-pocket expenditure inherent to

cancer. Most of these studies have focused on Asian
countries, where public coverage of this type of expense
is not usually generous, revealing that up to 40% of the
families of cancer patients experience a catastrophic
level of health expenditure [67–69, 86, 87]. Indeed, the
financial pressure becomes such that some patients tem-
porarily or permanently abandon the recommended
treatment due to the impossibility of paying for it [70].
In our own study, the only sociodemographic factors

related to a higher risk of such catastrophic conse-
quences were found to be male gender (although this
was only relevant in the second phase considered), aged
less than 35 years and married marital status. This is
consistent with the findings in the literature, according
to which male gender increases the probability of a cata-
strophic financial outcome [67, 68]. However, in many
studies this variable is either not statistically significant
[71, 72] or the value of its coefficient is ambiguous, de-
pending on the country where the study is conducted
[69, 88], and therefore clear-cut conclusions about the
effect of gender cannot be drawn.

Table 3 Marginal effects for the binary logistic regression model performed for the catastrophic measure. First year post-transplant
or second phase

dy/dx SD P-value

Male (Ref. Female) −11.52% 0,067 0,086*

Age (Ref. Age < 35) 35–44 −4.16% 0.098 0.672

45–54 −3.43% 0.103 0.738

> 55 −2.48% 0,103 0.809

Marital Status (Ref. Married) Single 11.52% 0.089 0.192

Widow −23.00% 0.159 0.148

Separated/Divorced −5.89% 0.102 0.568

Educational level (Ref. Low level: primary school incomplete,
primary or equivalent)

Middle level: secondary school/middle level profesional −13.57% 0.083 0.102

High level: University degree or equivalent −20.39% 0.078 0.009***

Activity Status (Ref. Employed (employed for others,
autonomous))

Unemployed −8.12% 0.106 0.442

Receiving earnings-related pension 4.66% 0.075 0.533

Other situations (Housework, student, other) −3.31% 0.102 0.745

Diagnosis (Ref. Acute Leukaemia) Hodgkin Lymphoma/Non Hodgkin Lymphoma 15.07% 0.082 0.066*

Multiple Myeloma −1.15% 0.082 0.888

Other −7.49% 0,095 0.428

Self-perceived health status (Ref. Very bad/bad/regular
self-perceived health status)

Good/very good self-perceived health status −24.55% 0,062 0,000***

N 123

LR χ2 (H0: β1 = β2 =… = βk) 32.51

Prob > χ2 0.000

Pseudo R2 0.275

Classification table 88.49%

dy/dx: Marginal effect. Includes the slope of the calculated parameter
SD Standard deviation
p-value: Corresponds to the test of individual significance of the corresponding parameter
LR: Corresponds to the test of overall significance of all the slopes in the model
*** Denotes significance at the level of p < 0.01; ** denotes significance at the level of p < 0.05; * denotes significance at the level of p < 0.10
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Relative youth (age 35 years or younger) is only a sig-
nificant factor in the risk of financial catastrophe with
respect to the first phase (in the second and third, it is
not statistically significant). This result contrasts with
most previous findings [68, 69, 71, 72], among which
only one study has found younger age to be a signifi-
cant factor for financial catastrophe [67]. We believe
the main reason for this discrepancy is that this
segment of population presents low levels of income,
either because they are young and unemployed, and de-
pend entirely on relatives (usually parents), or because
the income from employment during the first years of
working life is low [89, 90].
In this context, married marital status was found to in-

crease the risk. However, prior results are conflicting:
only one study obtained the same result [69], while
others concluded that married status was a protective
factor against a catastrophic financial outcome for can-
cer patients and their families [68, 72]. We believe the
negative impact of married status (as regards the

financial implications of a change in care provision) can
be explained as follows: in other marital statuses, there
is a notably lower probability of access to informal care
[56, 91] and so the elimination of this resource would
not have such a dramatic effect on the financial situation
of patients and their families. However, despite widows
being less likely to receive informal care, an assessment
of care needs is important and necessary, especially if
they have no informal care and a monetary assessment
of care cannot therefore be made.
Corroborating previous research findings, we show

that a low level of education is a very important factor
for financial catastrophe when informal care is replaced
by formal care [67, 69, 72, 88], to a degree similar to that
found for the loss of employment [68, 72]. In both cases,
there is a direct connection between the variable in
question and the likelihood that household income will
be low. Accordingly, the household is more dependent
on informal care and will have difficulty in accessing, or
affording, any other type of care.

Table 4 Marginal effects for the binary logistic regression model performed for the catastrophic measure. Second-sixth year post-
transplant or third phase

dy/dx SD P-value

Male (Ref. Female) 2.54% 0,080 0.751

Age (Ref. Age < 35) 35–44 4.75% 0.137 0.729

45–54 14.98% 0.126 0.234

> 55 15.39% 0.136 0.258

Marital Status (Ref. Married) Single 18.10% 0.108 0.092*

Widow −11.50% 0.249 0.644

Separated/Divorced −13.19% 0.174 0.449

Educational level (Ref. Low level: primary school incomplete,
primary or equivalent)

Middle level: secondary school/middle level
profesional

−12.03% 0.097 0.216

High level: University degree or equivalent −8.59% 0.105 0.413

Activity Status (Ref. Employed (employed for others, autonomous)) Unemployed 14.05% 0.148 0.343

Receiving earnings-related pension 10.04% 0.106 0.925

Other situations (Housework, student, other) 4.82% 0.136 0.723

Diagnosis (Ref. Acute Leukaemia) Hodgkin Lymphoma/Non Hodgkin Lymphoma 15.32% 0.101 0.127

Multiple Myeloma 23.39% 0.110 0,003**

Other 0.90% 0.137 0.948

Self-perceived health status (Ref. Very bad/bad/regular self-perceived
health status)

Good/very good self-perceived health status −42.18% 0.081 0,000***

N 123

LR χ2 (H0: β1 = β2 =… = βk) 40.67

Prob > χ2 0.000

Pseudo R2 0.214

Classification table 74.82%

dy/dx: Marginal effect. Includes the slope of the calculated parameter
SD Standard deviation
p-value: Corresponds to the test of individual significance of the corresponding parameter
LR: Corresponds to the test of overall significance of all the slopes in the model
*** Denotes significance at the level of p < 0.01; ** denotes significance at the level of p < 0.05; * denotes significance at the level of p < 0.10
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The self-perceived level of health is a very significant
variable for receiving informal care [56, 92] and, there-
fore, a reliable predictor of financial catastrophe in the
circumstances considered. This is also true of the diag-
nosis received. Thus, leukaemia (in the first two phases
of analysis) and multiple myeloma (in the third) are as-
sociated with a greater risk of financial catastrophe if ac-
cess to informal care is lost. The significance of these
variables arises from the fact that chemotherapy is con-
siderably more aggressive for leukaemia than for other
types of cancer [56, 93], and therefore the side effects
are more severe and the need for care is greater. On the
other hand, the patients who survive usually achieve a
full recovery of their previous quality of life [94]. In con-
trast, multiple myeloma has a very high long-term re-
lapse rate (90%) [60] and a low probability of survival
(35–37%) [95].
In Spain, an extraordinary home care service provided

by the State and Autonomous Communities existed for
those who needed care at home in an extraordinary or
exceptional situation. This service was dependent on
two aspects: 1) duration of the need for care was tem-
porary and limited (not permanent), and 2) the family or
closest relatives could not provide the care. However,
this important service practically disappeared under the
major legislative development in 2006, that is, the ap-
proval of Act 39/2006 of 14 December on the Promotion
of Personal Autonomy and Assistance for Persons in a
Situation of Dependency, also known as the Dependency
Act [63]. The purpose of this Act was to address the
long-term needs of persons who were unable to inde-
pendently perform the basic activities of daily life. How-
ever, the act automatically excludes assessment and care
for patients receiving chemotherapy or radiotherapy
until this treatment has concluded [96], despite the fact
that care needs are inevitably present prior to any trans-
plant and during the first year post-transplant [56].
Therefore, in its basic design, this Act does not take into
account the situation of cancer patients and that of their
informal caregivers, who sacrifice their work and leisure
time, and often suffer emotional stress and fatigue as
acute as that produced by the treatment on the patients
themselves. In this sense, we propose the incorporation
of the previous extraordinary home care “temporary”
service into the new regulatory framework of the
Dependency Act, since the potential beneficiaries of
extraordinary home care and Dependency Act are
not the same.
On the other hand, social protection systems in

Europe for the care of people are heterogeneous: while
some countries rely on exclusive professional care,
others have strong support for informal care. In this
sense, a first recommendation would be to achieve a
balance between the well-being of the people cared for

and the caregivers. A second general recommendation,
appropriate for Spain, is the need to achieve effective
work-family reconciliation as regards care provision,
especially in those countries where a large number of
caregivers of working age are unemployed or are
homemakers [97]. In the specific case of Spain, the de-
sign of social policies should focus on two main areas
of action. The first should pay attention to family care,
since this is a valuable resource in caring for people
with needs derived from diseases or aging. The second
should be oriented towards improving the well-being
of the caregiver and necessitates a holistic approach
that incorporates fiscal, assistance, regulatory and
labour measures. Social service policies aimed at pro-
moting the formation and strengthening of social sup-
port networks should also be included [98].
The study described in this paper has certain limita-

tions. First, the sample only included patients with
haematological neoplasia and who had received stem cell
transplantation. This restriction was made to enable us
to analyse the situation of informal caregiving not only
during the chemotherapy phase, but also prior to the
transplant and in the subsequent phases, which are often
characterised by severe health complications. Secondly,
the hypothesis of perfect and absolute substitution of all
informal care by formal care is very severe. In practice,
we believe the families concerned would acquire only
the formal care believed to be indispensable, covering
the patient’s most severe needs, thus minimising the fi-
nancial impact on the household. In other words, we be-
lieve that formal care would replace certain specific
tasks, beyond the reach of informal care [47], or tasks
that inevitably require formal professional services,
whilst in other cases the support of the informal care-
giver would continue to be provided [99]. According to
the literature, moreover, the optimal balance between in-
formal and formal care depends on the type of disease,
individual and household needs and the family situation,
as well as the availability of public and professional re-
sources. A third limitation is that the sociodemographic
characteristics and the health profiles are limited in the
present study, when the inclusion of the rather broadly
differentiated variables would allow for the more accur-
ate design of healthcare policies.
Future lines of research should be undertaken to ex-

tend the scope of the present study and to better charac-
terise the sociodemographic and health profiles that are
relevant to the current demand for informal care, in
view of the fact that the foreseeable disappearance of
this option would impose an enormous financial burden
on the households affected. This type of research is ne-
cessary in the field of cancer in general, and for specific
types of cancer in particular, as the future incidence of
some cancers (such as those considered in this paper) is
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expected to increase. Finally, an analysis of the need for
informal care should be included as an integral part of
cost analyses in cancer studies, together with the direct
health and non-health costs considered and indirect
costs such as the loss of labour productivity.

Conclusions
To the best of our knowledge, this is the first study to
identify the sociodemographic and health factors associ-
ated with the catastrophic financial consequences of re-
placing informal care by formal care for persons with
haematologic neoplasms.
Our findings highlight the need for legislators to de-

sign healthcare policies that include the aim of protect-
ing patients with cancer from the risk of suffering an
intolerable financial burden if informal care must be re-
placed by formal care. Therefore, specific sociodemo-
graphic and health profiles should be identified and
taken into consideration. Among these characteristics,
those that increase the probability of patients and their
families suffering a catastrophic financial impact are
married marital status, low education level, a self-
perceived health status that is only fair or worse, and a
diagnosis of leukaemia (in phase one or two, as defined
above) or multiple myeloma (in phase three).
Before 2006, there existed a temporary and extraordin-

ary home help service in Spain. Restoring this within the
framework of the Dependency Act would improve the
quality of life of patients with haematological neoplasm
while reducing the workload of the informal caregiver.
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