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Abstract

Informal care is a substantial source of support for people with cancer. However, various studies have predicted its disappear-
ance in the near future. The aim of this study is to analyse the catastrophic effect resulting from the substitution of informal
care with formal care in patients with blood cancer throughout the different stages of treatment. A total of 139 haematological
neoplasm patients who underwent stem cell transplantation in Spain, completed a longitudinal questionnaire according to
the three phases of treatment between 2012 and 2013. The economic value of informal care was estimated using proxy good,
opportunity cost, and contingent valuation methods. Catastrophic health expenditure measures with thresholds ranging from
5 to 100% were used to value the financial burden derived from substitution. A total of 88.5% of patients reported having
received informal care. In 85.37%, 80.49%, and 33.33% of households, more than 40% of their monthly income would have
to be devoted to the replacement with formal care, with monthly amounts of €2105.22, €1790.86, and €1221.94 added to the
40% in the short, medium, and long-term, respectively (proxy good method, value =9 €/h). Informal caregivers are a struc-
tural support for patients with blood cancer, assuming significant care time and societal costs. The substitution of informal
care with formal care would be financially unaffordable by the families of people with blood cancer.

Keywords Informal care - Formal care - Economic value - Haematologic neoplasms - Catastrophism

JEL Classification D63 - 10 - I38

Introduction

Universal Health Coverage (UHC) is one of 13 health goal
targets of the Sustainable Development Goals (SDGs) estab-
lished by the World Health Organization for implementation
by 2030. The specific target of UHC portends that all people
can access the complete range of health services they need

< Raiil del Pozo-Rubio
raul.delpozo @uclm.es

Marta Ortega-Ortega
martao@ucm.es

Department of Applied Economics, Public Economics

and Political Economy. School of Economics and Business,
Complutense University of Madrid, Campus de Somosaguas
s/n. 28.023, Pozuelo de Alarcon, Madrid, Spain

Department of Economic Analysis and Finance, Faculty
of Social Sciences, University of Castilla-La Mancha,
Avenida de los Alfares, 44, 16.071 Cuenca, Spain

(preventive, curative, palliative...) with sufficient quality and
avoid suffering a catastrophic financial situation [1].
Out-of-pocket (OOP) payments are disbursements that
individuals pay to access health systems that are not funded
by the public sector [2]. OOP payment expenditures are cata-
logued as catastrophic when they represent a certain percent-
age in relation to household income (called threshold), for
example, 5%, 10%, 20% [3], 30%, 40% [4], 50%, and 60%
[5]. The threshold defined depends on the healthcare provi-
sion and level of coverage in each country (public or private
health care system) [6]. In this sense, Xu et al. identified
three key factors associated with catastrophism: healthcare
services that require payments, low ability to pay and lack
of prepayment of health insurance [7], and they revealed
that average catastrophic countries rates vary depending on
the each country’s level of income [7, 8]. A more recent
article found that OOP payments in health care expenditures
in the Middle East and North African countries induce cata-
strophic rates ranging from 7 to 13% [9]; these catastrophic
rates oscillate between 1-25% in 12 Latin American and

@ Springer


http://orcid.org/0000-0002-9438-1857
http://crossmark.crossref.org/dialog/?doi=10.1007/s10198-018-0998-7&domain=pdf

304

M. Ortega-Ortega, R. del Pozo-Rubio

Caribbean countries [10] and are especially higher in house-
holds with elderly members.

OOP payments have been studied in specific diseases,
highlighting the financial burdens derived from the assump-
tion of different types of costs, mainly medical and non-
medical costs [11-15]. However, to our knowledge, only
one study has briefly analysed the catastrophic incidence of
OOP payments in cancer. It was done in South Korea and
the catastrophic rate was 39.8% (threshold 10%) [16] Several
studies highlight the need to analyse the financial burden
supported by cancer patients, survivors cancer patients and
their relatives concerning the catastrophic incidence of OOP
payments [17-19], and the need of homogenizing the meas-
ures of financial hardship in cancer research [20].

Cancer is one of the four most serious problems affect-
ing society that greatly reduces the quality of life of patients
throughout their treatment, making caregiver assistance nec-
essary for daily activities [21, 22], and is the second most
common cause of death world-wide (one in six) [23] and
the first in Spain (one in four) [24]. Cancer treatment and
medical costs are generally supported by the public sector in
Europe, although there are direct costs, such as non-medical
costs (informal and formal care costs), and psychosocial
costs [25] that are assumed by the families [18]. In this way,
OOP payments in cancer represent an important financial
burden for families [17, 26, 27], even when individuals have
overcome the disease [18]. The financial burden can be so
high that families become indebted and reduce their assets
to take care of their relatives with cancer [28]. The provi-
sion of informal care (i.e., a family member or friend who
voluntarily assumes their care without specific training and
without receiving any economic compensation [29]) means
assuming the burden of care (generally women) and giving
up hours of work and leisure and even reducing the quality
of their own health [30-34]. Likewise, the burden, emotional
distress, and quality of life of caregivers are closely interre-
lated with each other [35], with the financial burden becom-
ing as important [20, 36] and as worrisome as the health
burden of the caregivers [37]. However, the incorporation
of women into the labour market, together with changes in
family structures [38], emphasise the disappearance of the
informal caregiver figure in favour of a necessary future
demand for professional services [39—42]. Particularly, in
Spain, this formal care could be provided publicly or pri-
vately. Public provision is mainly financed by the govern-
ment and the patient pays according to his financial status
[43, 44]. However, long waiting lists and high requirement
should be met [45]. On the other hand, private provision is
fully financed by the patient who acquires the service in the
private market [46]. It is easy to get but expensive and it sup-
poses a high economic burden to families [46, 47].

The forecast of the disappearance of informal care would
imply that the Supplementary Care Model [46, 48, 49], which
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postulates the temporary or circumstantial substitution of
informal care with formal care, broadens its definition to the
point of a perfect and permanent substitution of informal care
with formal care and serves as our study hypothesis. The
objective of this study is to quantify the catastrophic financial
effect derived from the substitution of informal care with for-
mal care in the case of blood cancer along with its temporal
evolution in the different stages of treatment.

We have focused on blood cancer because the phases of
the treatment can be easily differentiated; a recent study
noted that over 75% of patients diagnosed with blood can-
cer receive informal care [50], with the informal caregivers
acquiring the roles of “advocate”, “protector”, and “symp-
tom monitor” in a relevant manner [51]. The main blood
cancer diseases, such as leukaemia, lymphoma, and multiple
myeloma, have been estimated to be extremely relevant to
the increase in the incidence rate in European regions [52],
and stem cell transplant patients are among the most vulner-
able and acutely ill cancer populations [53, 54].

Materials and methods
Data

To conduct this study, we used the results obtained in a previ-
ously published study, in which the economic value of infor-
mal care was estimated in people diagnosed with haemato-
logic neoplasms. Detailed information on this study can be
found elsewhere [55, 56]. To summarise, a descriptive and
longitudinal questionnaire was developed to obtain sociode-
mographic or/and clinical information relative to patients and
their primary informal caregiver during different phases of
treatment (available in Ortega—Ortega [56]). Eligible patients
included adults (> 16 years) diagnosed with acute leukae-
mia, Hodgkin lymphoma, non-Hodgkin lymphoma, multiple
myeloma, and other less common malignant haematological
diseases (myelodysplastic syndrome, chronic myeloid leukae-
mia, and chronic lymphocytic leukaemia, among others) who
underwent stem cell transplantation between 2006 and 2011 at
the University Hospital Virgen de las Nieves in Granada and
the University Hospital Virgen del Rocio in Seville (Spain)
and who, at the time of survey, had survived the disease; both
hospitals are reference hospitals for malignant haematologi-
cal diseases in southeast and southwest Spain, respectively.
The Clinical Research Ethics Committee and Haematology
Department of each health centre approved the study.

The information was obtained between January 2012 and
December 2013. All of the patients (n=299) were contacted
by telephone. Patients who responded to the first or second
call, randomly (n=230), were informed and invited to par-
ticipate in the study by sending a questionnaire by mail.
Patients completed the questionnaire, providing information
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on their sociodemographic and clinical characteristics (the
latter were corroborated with their clinical histories). In
addition, they were asked to identify their primary informal
caregiver during their illness and to answer the questions
related to him or her and the number of hours and months
of informal care they received from their informal caregiver.

To analyse the process of temporal evolution when receiv-
ing informal care, the three sequential phases of treatment
were differentiated according to the medical protocol [57].
Phase 1, or short-term, corresponds to the pre-transplant
phase, understood as the period of time between the initial
treatment protocol and the transplantation. It includes the
administration of the different cycles of chemotherapy and/
or radiotherapy prior to transplant and the consolidation and
maintenance of the patient until the transplant takes place.
We limited the time of care to a maximum of 24 months
when the time of care reported exceeded this figure. Only
five patients reported times of more than 24 months in this
phase. Phase 2, or medium-term, corresponds to the first
year after the transplant. By the medical protocol, phase 1
may lead to a new phase characterised by a haematopoietic
stem cell transplant (HSCT) because it is the most suitable
clinical choice and the most effective therapy to extend the
survival of patients whose clinical conditions indicate such
a treatment [58, 59]. This process requires a period of close
to a month of hospital isolation for the infusion of the hae-
matopoietic stem cells and adequate medical control, given
the treatment’s complexity. Finally, phase 3, or long-term,
covers the second to the sixth years after the transplant. The
months and years following the transplant, taken up by the
recovery of the patient, are an especially vulnerable time and
shape the complete remission of the disease, which is itself
capable of becoming a prolonged process. All of the patients
who were in any of the years corresponding to phase 3 pro-
spectively answered the questions referring to phase 3, but
retrospectively answered the questions referring to phases 1
and 2 based on the recall method [60].

Economic valuation of informal care

The number of months and hours per day of informal care
received in each of the three phases was quantified. The
intensity of informal care received during each period was
measured by an ordinal categorical group variable (<2 h/
day, 2—4 h/day, 4-8 h/day, and > 8 h/day). The midpoint of
each ordinal group was used as the value of time. For the
group of > 8 h/day, the midpoint was set at 12 h/day, follow-
ing the truncation that other authors have given, restricting
the maximum to 16 h/day of care [61, 62]. Due to the ret-
rospective nature of our study, we could not request disag-
gregated information on basic and instrumental activities
of daily living.

To estimate the informal care value (ICV), the monetary
value of informal care hours received by the patients was
quantified. As there is no market price for informal care,
it was necessary to allocate a shadow price for the valua-
tion of these hours. The economic valuation of this time
was achieved by following certain preference methods, i.e.,
the proxy good method (PGM) and the opportunity cost
method (OCM), as explained and displayed in the results in
our previous study [55]. In sum, the PGM values the time
devoted to informal care at the market price of the nearest
substitute asset. Care-giving hours were valued using the
cost of the reference Home Help Service published in the
Official Bulletin of the State of Spain because care services
are offered by professional and trained caregivers (14 €/h,
11.5 €/h, and 9 €/h) [63]. OCM values informal care as the
informal caregiver’s benefit forgone due to spending time
providing informal care and was calculated according the
circumstances of each caregiver. A third method has been
added in this study, the contingent valuation method (CVM)
[64], which values informal care based on the willingness
for compensation that a caregiver should receive when pro-
viding 1 h or more of care so that the caregiver’s wellbe-
ing is not altered. For this valuation, the monetary value of
€6.40/h was used, representing the minimum symbolic cost
for which a family member would be willing to provide care
to their family member [65]. All costs are given in Euros as
of 2012.

Statistical analysis

Following the approach by Wagstaff and van Doorslaer [4],
a dummy variable E; is defined that takes a value of 1 when
the ICV; of household; as a proportion of the equivalent
household income (x;), exceeds the normative threshold
(Z¢q)s that is, when (ICV /x;) > z,.; otherwise, the value is
0. The equivalent household income is calculated by divid-
ing the household income between the equivalent members
of the household. To do this, we used the OECD modified
equivalence scale [66], which assigns a value of 1 to the
first household member; 0.5 to each household member
aged 14 or over; and 0.3 to each member aged 13 or under.
The household’s ICV; is defined as catastrophic when the
expenditure incurred by the household exceeds the norma-
tive threshold. The catastrophic payment headcount ratio (H)
quantifies the incidence of ICV; and is defined as follows (n
is the sample size):

n
1
Hew =~ 2B = . (1)
i=1

It also defined the gap between the dependency-related
ICV,; and the normative catastrophic threshold (z,,) as the
catastrophic overshoot (0;), equal to (ICV /x;) =z, if E;=1;
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otherwise, the value is 0. The global average that measures
the size and intensity of the gap of the catastrophic payments
(O, 1s defined as:

l n
Ocal = N Z Oi = Ho- (2)
i=1

A new measure has been proposed that complements the
previous one, the catastrophic absolute overshoot (AO)),
which shows the difference gap or excess due to disburse-
ment of ICV;, equal to ICV; -z, Xx; if E;=1; otherwise,
the value is O. In this case, the global average represents the
intensity of the gap of the catastrophic absolute payments

(AO,,) and is defined as:
1 n
A0 =~ /A0, = Hro- 3)

i=1

The global catastrophic absolute overshoot (GAO,) of
ICV; is defined as:

GAO, = )| AO,. 4)
i=1

Therefore, while H measures the proportion of house-
holds that surpass certain threshold levels, O indicates the
average amount by which the chosen threshold levels are
exceeded. The expenditure thresholds most common in the
literature (z,,,) of 10%, 20% [3, 671, 30% [4, 10], 40% [7,
68], 50%, 60% [5] were investigated, along with two new
thresholds (80% and 100%), which to our knowledge, have
never been reported in the literature.

Results

A total of 139 questionnaires were received (60.43%
response rate), of which 123 patients reported having
received informal care at some phase during their treatment
(88.49% of survey respondents). The percentage of popula-
tion who receive informal care in phase 1 is 82.73%, 79.14%
in phase 2, and 41.05% in the last phase (more information
in [50]). Table 1 shows the sociodemographic information
of the sample. Half of the individuals were men (51.22%),
and the average age was 46.42 years (SD 13.93). The marital
status of with a partner (69.92%) and a low level of educa-
tion (37.40%) predominated. Regarding the clinical varia-
bles, a slightly higher incidence of lymphoma was observed
(32.52%), followed by multiple myeloma (29.27%), and
almost two of every three transplants performed were autol-
ogous (63.41%). In addition to this, formal care was pre-
sent for 12 (8.63%) of the patients during the pre-transplant
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period, 11 (7.91%) during transplant period and 9 (6.47%)
(detailed information in [50]).

Table 2 shows the daily and monthly times and the
monthly value of informal care estimated according to the
methodology. The average numbers of estimated months of
care were approximately eight during the short-term and
seven during the medium-term. From the sample, 52.03%
and 39.02% of respondents reported receiving more than
8 h of care daily in the pre-transplant and first-year post-
transplant phases, respectively, with significant reductions
in the last stage, where two out of three people reported
receiving less than 2 h of care daily.

The catastrophic effect derived from the substitution
of care for the phase 1 or pre-transplant stage is shown in
Table 3. It is observed that 85.37% of households would
devote at least 40% of their income to formal care (H,,)
according to the PGM, a percentage that drops to 82.93%
according to the OCM and CVM. Taking the PGM as a ref-
erence with a value of €9/h, families would have to devote
414.83% of their monthly income, i.e., €2105.22 (SD
€1050.51), which, added to the 40% corresponding to the
set threshold, equals a total of 454.83% of their income. This
expenditure would represent an annual gap of €2.65 million
per year for the sample presented. According to the method
used, the minimum and maximum intervals for the same
threshold of 40% would be those revealed by the CVM and
PGM (with a value of €14/h), respectively, whose amounts,
when added to 40% of their income, would be 292.17% and
642.67%, and, in monetary terms, would be €1441.04 and
€3342.00.

These percentages and amounts decrease as the thresh-
olds used increase. However, it is striking that households
that would have to devote more than 100% of their income
would amount to 73.17% for the PGM (value €9/h) (66.67%
for both methods, CVM and OCM). In monetary terms,
this would mean that in addition to 100% of the house-
hold income, it would be necessary to devote an additional
419.76% (297.99% for the CVM and 281.19% for the OCM)
of income, that is, €1924.87 more per month above their
total income (€1293.15 for the CVM and €1231.64 for the
OCM).

Table 4 shows the results for phase 2, which, although
with moderate reductions, offers very similar amounts and
patterns of behaviour compared to the first stage of chemo-
therapy treatment.

It is in the last phase of the analysis, phase 3, as shown
in Table 5, that the incidence and intensity rates are signifi-
cantly reduced: 33.33% of households would spend more
than 40% of their income on formal care, with an added
percentage of their resources of 312.48%, that is, €1221.94
for the PGM (€9/h). The intervals are again made up of the
OCM and the CVM, with percentages of resources added
for this threshold of 215.40% and 235.38% (€878.28 and
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Table 2 Hours and months of informal care received

Stage 1: pre-transplantation

Stage 2: 1 year after transplan-  Stage 3: 2-6 years

(%) tation (%) after transplantation
(%)
Informal care hours received (h/day)
<2 12.19 17.89 66.67
2-4 13.82 24.39 12.19
4-8 17.89 14.63 9.76
>8 52.03 39.02 7.31
Missing data 4.07 4.07 4.07
Informal care months received [mean (SD)] 7.92 (5.72) 7.33 (4.68) -

Value of informal care
Proxy good method (9 €/h) [mean (SD)]
Proxy good method (11.5 €/h) [mean (SD)]
Proxy good method (14 €/h) [mean (SD)]
Opportunity cost method [mean (SD)]

2192.03 (112.35)
2800.93 (143.55)
3409.83 (174.76)
1505.18 (91.85)

Contingent valuation method [mean (SD)] 1495.42 (90.43)

1791.61 (118.14)
2289.28 (150.96)
2786.95 (183.78)
1223.24 (95.41)
1222.24 (92.87)

701.69 (109.46)
549.15 (85.67)
854.24 (133.26)
393.79 (68.25)
374.64 (65.27)

Value of informal care according to different methods
SD Standard deviation

€881.19 in absolute value) according to the two methods,
respectively. Finally, it should be noted that, again, the per-
centages and amounts are reduced as the thresholds used
increase: in this sense, the percentage of households that
would spend more than 100% of their income to pay for
formal care in the remission stage would be 25.20%, with a
monthly average catastrophic gap of €1173.35 (SD €436.21),
according to the PGM (€9/h).

Discussion

In high-income countries, access to most of the health ser-
vices required is covered in the face of inherent financial
risks [8], given that the countries have developed ad hoc
mechanisms to avoid such financial risk [7]. However, in
low- and middle-income countries, the absence of formal
health coverage leads to a struggle in the capacity of house-
holds to pay, especially for the lower income percentiles,
who often sink into poverty [69]. For this reason, given that
medical costs are covered in Spain, informal care would be
one of the main potential factor of impoverishment for fami-
lies in the event of the disappearance of informal care.

This paper provides information on the financial implica-
tions arising for households to replace informal care with
formal care in patients with haematologic malignancies dur-
ing different phases of treatment. Following our results, if
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informal care disappear in a future, more than 90% of fami-
lies with a cancer patient should pay formal care generating
an important economic impact and catastrophic situation.
High average numbers of hours of informal care are received
by patients throughout the different stages of treatment,
ranging from more than 8 h of care in more than half of the
patients in the first stage to less than 2 h in the final stage.
This investment would result in a significant financial burden
for families that would mean having to assume disburse-
ments of more than 414.83% above 40% (total 454.83%)
of the household’s monthly equivalent income in the first
stage [total 322.17% CVM—682.67% PGM (€14/h)]. These
amounts represent the approximate monetary values that
these relatives would have to face if they had to resort to
hiring a formal caregiver instead of an informal one. There-
fore, a significant financial hardship on household finances
is observed of which health decision-makers must be aware.

A decrease in the disbursement can be observed in the
next stages. Particularly, in the transplant phase, the pro-
portion of household that would dedicate more than 40%
of income is reduced from 85.37 to 80.49%, and the corre-
spondent monthly gap decreases to 392,11% (above 40%),
while in the post-transplant stage this values are reduced
to 33.33% and 312.48% (above 40%), respectively (PGM
€14/h). These results are especially higher in the first two
phases due to the extraordinary large number of hours of
informal care received and the lower value of the equivalent
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Table 3 (continued)

@ Springer

Contingent valuation method (CVM)

86.99% 84.55% 82.93% 78.86% 71.54% 66.67%

89.43%

Overshoot (O,,) (%) 299.29 (298.66)

Headcount (H.,,)

296.36 (298.84) 292.17 (299.00) 287.08 (299.60) 296.50 (300.37) 297.99 (300.89)

297.71 (298.74)

(SD)
Absolute overshoot

1541.39 (758.19) 1498.11 (738.32) 1441.04 (737.07) 1351.91 (727.12) 1337.35 (672.19) 1293.15 (641.45)

1585.28 (784.72)

(AO,) (€) (SD)
Global absolute

1,979,148 1,869,643 1,763,833 1,573,621 1,412,243 1,272,455

2,092,566

overshoot (GAO,,)

©

Pre-transplant or first phase

H_, is the proportion of households that dedicate more monthly equivalent household income than threshold to replace informal care with formal care

O, is the average amount dedicated above the threshold of monthly equivalent household income (%)

AOQ,,, is the average amount dedicated above the threshold of monthly equivalent household income (€)

GAO,,, is the global amount dedicated above the threshold of monthly equivalent household income (€)

household income. It reveals that the financial hardship is
concentrated in first and second phases.

This paper is the first to analyse the catastrophic risk for
families facing non-coverage of informal care and its pos-
sible disappearance; therefore, its comparison with other
papers is not possible. However, to put the magnitude of
the results obtained into context, a comparison can be made
based on the catastrophic incidence ratios in OOP payments
for access to health systems. Thus, low-income countries
show ratios of catastrophic incidence ranging from 3.1% [8]
to up to 10.45% in countries in transition, such as Vietnam,
or 10.27% in Brazil [7]; in developed countries, ratios of
13.50% in Portugal [70] and 9.75% in Greece [71] have been
observed (a 40% threshold was used in all of these studies).
However, none of these studies shows ratios as high as those
obtained in this paper.

This paper provides a complementary measure to assess
the impact of informal care in terms of the financial budget
of families, taking a step further than in the traditional meth-
odologies of informal care assessment [64], which reveals
problem of the financial burden inherent to informal care
by means of the measure used [4]. Similar to what has been
previously reported in the literature in the OOP payments
inherent in access to health systems [7, 8, 69] or in differ-
ent diseases [11-16], the use of this measure is proposed,
though not applied until now, in direct medical costs [17]
and the rest of the inherent costs of the disease [18].

In 2006, Act 39/2006 of 14th December on the Promo-
tion of Personal Autonomy and Assistance for Persons in
a Situation of Dependency, called the Dependence Act,
was approved in Spain [72]. This Act covers the needs of
individuals who cannot perform the basic activities of daily
living in an autonomous and independent way; however,
it automatically excludes individuals in chemotherapy or
radiotherapy from its coverage [73], despite the important
care burden that has been revealed in this and other papers
[50, 55, 62, 74-77]. The design of this Act ignores the situ-
ation of not only individuals with cancer, but also of their
caregivers, in terms of financial hardship, by not recognis-
ing their work. The temporary provision of home nursing
or home help services developed by the Dependence Act
would contribute greatly to mitigate the financial hardship
of household in pre-transplant and transplant phase.

Our results may be relevant for the design of further
social policies in Spain and other countries regarding the
recognition and attention of informal care in people with
cancer, specifically blood cancer. First, the need to develop
constructs to evaluate the financial hardship in cancer must
include, in addition to labour productivity losses or psy-
chosocial costs [20], informal care because otherwise, the
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Table 4 (continued)

@ Springer

Contingent valuation method (CVM)

82.93% 80.49% 76.42% 65.04% 59.35% 54.47%

85.37%

Overshoot (O.,) (%) 280.37 (328.31)

Headcount (H.,,)

328.67 (418.79) 282.27 (333.78) 311.35 (340.68) 320.92 (343.63) 329.56 (345.83)

278.74 (329.66)

(SD)
Absolute overshoot

1303.98 (843.72) 1260.84 (842.32) 1246.22 (833.83) 1309.44 (762.35) 1297.70 (713.52) 1280.61 (669.93)

1347.04 (851.79)

(AO,,) (€) (SD)
Global absolute

1,596,067 1,497,881 1,405,735 1,257,059 1,136,782 1,029,609

1,697,274

overshoot (GAO,,,)

©®

First-year post-transplant or second phase

H_,, is the proportion of households that dedicate more monthly equivalent household income than threshold to replace informal care with formal care

O, is the average amount dedicated above the threshold of monthly equivalent household income (%)

AOQ,,, is the average amount dedicated above the threshold of monthly equivalent household income (€)

GAO,, is the global amount dedicated above the threshold of monthly equivalent household income (€)

total costs of the disease would be underestimated [77], thus
biasing any evaluation that one may wish to perform. Sec-
ond, all of these evaluations take place in an environment in
which demographic and social perspectives suggest that an
important part of informal care may be unsustainable in the
future and should be replaced by professional care [39-42],
with no definite decisions made about whether the funder
should be public, private, or mixed. Finally, the design of
care policies for people with dependencies requires the best
coordination of socio-health and family resources with the
one in existence [24], which permits meeting the needs of
these people with assurance, efficiency, and quality, resulting
in significant externalities for society.

This paper has the following limitations. First, the anal-
ysis was performed on patients diagnosed with haemato-
logic neoplasms who had undergone stem cell transplanta-
tion as a minimum in the previous year. This selection was
made with the aim of analysing the informal care received
not only at the phase of chemotherapy, but in the trans-
plantation phases, which are characterised by health com-
plications. Second, the hypothesis of the substitution of all
informal care with formal care can be very radical because
families would foreseeably make the substitution not for
the full value of the informal care obtained in the valua-
tion results, but for the minimum indispensable value that
would permit balancing the budget of the home and the
coverage of care needs. In this sense and in the absence of
more information, we understand that formal care would
be used to temporarily or circumstantially replace informal
care [48] or for those tasks that require formal profes-
sional services, combining this attention with the support
of the informal caregiver [78]. Finally, another limitation
has to do with the use of the “recall method” based on
patients’ memory due to the design of the study. Conse-
quently, there could be a bias inherent in the methodology
and disaggregated information on basic and instrumental
activities of daily living could not be requested.

Future lines of research should be aimed at analysing
the impoverishing effect on other types of cancer and other
diseases, taking into account not only informal care, but
also other health costs, such as labour productivity losses
due to temporary or permanent disability.
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Table 5 (continued)

(5

100%

80%

60%

40%

30%

20%

Threshold
10%

Springer

Contingent valuation method (CVM)

35.77% 33.33% 30.08% 26.83% 21.14% 20.33%

42.28%

Headcount (H_,)

214.51 (286.98) 220.65 (291.75) 235.38 (298.32) 243.48 (306.13) 290.24 (318.82) 282.16 (320.46)

189.01 (275.07)

Overshoot (O, (%)

(SD)
Absolute overshoot

867.02 (750.54) 858.32 (746.86) 881.19 (737.27) 847.83 (740.31) 941.96 (712.49) 868.39 (719.65)

800.88 (759.52)

(AO,) (€) (SD)
Global absolute over- 499,749

260,518

293,893

335,739

391,250

422,294

457,785

shoot (GAO,) (€)

Second-sixth year post-transplant or third phase

H._,, is the proportion of households that dedicate more monthly equivalent household income than threshold to replace informal care with formal care

O, is the average amount dedicated above the threshold of monthly equivalent household income (%)

AOQ,,, is the average amount dedicated above the threshold of monthly equivalent household income (€)

GAO,,, is the global amount dedicated above the threshold of monthly equivalent household income (€)
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