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Background: Economic analysis of the incorporation of palliative care (PC) programs allows for
assessment of the potential financial impact of shifting activity from secondary care to primary, community
and social care sectors. Only 14% of patients in need of PC in Argentina have access to PC services, similar
to the world average, as estimated by World Health Organization (WHO). The economic impact of family
care, which falls mainly on women, needs to be assessed at the public policy and research levels. We aimed to
estimate and make visible the economic impact of unpaid care tasks developing a cost-effectiveness analytic
model of a home-based PC program for cancer patients at the end of life from a social perspective (SP) in the
province of Rio Negro, Argentina.

Methods: A Markov model was developed from a SP to assess the cost-effectiveness of palliative home
care compared to the usual care (UC) of cancer patients. The model compares the provision of PC through
a home-based program with the UC that patients receive at the end of life. The average cost per patient,
percentage of home deaths, days at home in the last year of life and the economic impact of formal and
informal care were estimated using the human capital approach for 2019.

Results: palliative home care was cost-saving, leading to a 10.32% increase in home deaths, a decrease of
9 days of hospitalisation and an annual saving for society of USD 750 per patient. From a societal perspective,
the largest cost-driver corresponds to informal care provided mainly by families, which accounted for 82%
and 88% of the total daily cost of PC and UC strategy, respectively.

Conclusions: The incorporation of PC can improve the allocation of resources between the different
levels of care. The visualisation of care tasks becomes particularly relevant when considering public policies
and outcomes. Incorporating palliative home care strategies could alleviate the enormous costs faced by

patients’ families, especially women, in this stage of care.
Keywords: Palliative care (PC); cost-effectiveness analysis; caregivers; terminal care; health care costs
Submitted Feb 26, 2023. Accepted for publication Dec 05, 2023.Published online Jan 24, 2024.

doi: 10.21037/apm-23-240
View this article at: https://dx.doi.org/10.21037/apm-23-240

© Annals of Palliative Medicine. All rights reserved. Ann Palliat Med 2024;13(1):73-85 | https://dx.doi.org/10.21037/apm-23-240


https://crossmark.crossref.org/dialog/?doi=10.21037/apm-23-240

74

Introduction
Background

Palliative care (PC) at the end of life is an essential aspect
of health policies since it concerns suffering, dignity, care
needs and people’s quality of life (1). PC improves the
quality of life of patients and their relatives when they
face problems inherent to a life-threatening disease (2-7).
Although expressly recognised in the context of the human
right to health (8), significant differences are observed in the
way in which PC services are organised in health systems
and in the access that individuals have to them (9-11).
It is estimated that only 14% of people who need PC
worldwide receive it (12). Only 19% of the countries have
some integration of PC services as a conventional health
service provided by health systems (9). This integration is
central to strengthening patient-centred care and universal
health coverage (13). The Atlas of Palliative Care in Latin
America (14) provides an overview of the status of PC in
the region regarding policies, drug availability, education
and implementation of services. It finds an essential
heterogeneity in the provision of PC services between the
different countries.

A recent study from Chile shows that people with a
cancer diagnosis had PC access with financial protection,
accounting for almost 42% of patients in need (15). This

Highlight box

Key findings

® Incorporating a Home Palliative Care Service is cost-saving from
the health system and society’s perspective (including direct and
indirect costs).

® The cost of informal care represents 82% of the total cost of
palliative care (PC), for the Rio Negro society.

What is known, and what is new?

* It has been published that home PC decreases the days of
hospitalisation in the last year of life and increases the percentage
of death at home.

® It is known that the provision of PC services has a heterogeneous
distribution in Argentina and worldwide.

e We found that informal care represents the largest share of total
PC spending in a province of Argentina.

What is the implication, and what should change now?

® Quantifying the incremental costs (savings) and health results of
implementing an organised PC service could encourage different
jurisdictions to expand their network of providers of these services,
presenting heterogeneous coverage throughout Argentina.
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research provides an empirical approach for applying the
Lancet Commission’s serious health-related suffering
framework to estimate the cost of achieving national
universal PC access anchored in a package of health care
services (16). A study (10) on the degree of development of
PC services in Argentina found large differences between
jurisdictions.

Economic evaluations (EE) are comparative studies of
the effects on health and costs between two or more health
technologies (17). These seek to offer help on how the
best options can be chosen objectively and systematically,
including the opportunity cost. The economic analysis
of the incorporation of PC programs lets us evaluate the
potential financial impact of moving the activity from the
secondary care sectors to the primary, community and social
care sectors, since it allows funders to estimate the variation
in the costs of each subsector that funds these services,
including patients and/or their families.

Various studies have analysed PC services’ costs and use
of resources at the end of life (2,18-23). These costs and
resources can be seen from the perspective of the funder
(public health, social security or private insurance) or the
perspective of society and thus include other expenses
that the families and the community environment of the
patient must bear. A problem in the analysis of the costs of
community care is the incorporation of the costs of care
provided by informal caregivers, which is the care that
patients receive in their own homes from relatives or friends
who are not paid for the care they provide. The economic
repercussions of caregiving, which falls mainly on women,
remain relatively neglected at the policy and research level.

The visibility of care tasks has gained relevance in
theoretical and political problematisation in recent years.
Care includes those tasks necessary to maintain daily life
and its intergenerational reproduction. The concept of care
involves both the set of practices that constitute the material
and physical action of caring and the concern, interest,
affection and attention that falls on those who, for different
reasons, require care (24).

The distribution of tasks related to the care economy
is crossed by gender inequality and is characterised by an
unfair social organisation where women carry out greater
unpaid workloads (25,26). It is estimated that 90% of
women in Latin America participate in unpaid care tasks
and housework, spending twice as much time as men on
these tasks (27). In Argentina, women have a 55% higher
participation rate in unpaid care tasks than men, while they
spend almost twice as much daily as men on such tasks (28).
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For this reason, progress towards a development agenda
based on economic, social and environmental sustainability
must incorporate the care concept with a gender perspective
to ensure structural change within the inclusive growth
framework (29).

Rationale and knowledge gap

In general, EE do not recognise care tasks in the generation
of value, resulting in an undervaluation of informal care (30).
Particularly, in EE of PC, little attention has been paid to
identifying and measuring the costs incurred by patients and
their caregivers (31). Most of the published works analyses
home care only in terms of what is financed by the public
subsector, using the perspective of the funder-financier
(2,19-23,32,33). The social perspective (SP) includes the
direct costs of the funder and the indirect costs borne by
society. In this sense, the SP captures the family costs of
informal care, while the funder’s perspective (FP) ignores
this cost. Few works incorporate the SP in the economic
analysis of PC (34-38).

The importance of family caregivers has been recognised
within PC (39). It is unpaid work, which is generally
confused with a lack of value (40).

Care is based on effective and kinship relationships
belonging to the private level, which takes place in the
domestic sphere and, as such, remains hidden from the
public field (39).

In particular, the economic repercussions of care in
a PC context remain relatively neglected at the policy
and research level (41). Informal care is associated with
important costs from the perspective of society since
parents, children, partners, friends and other family
members reduce their working hours or directly stop
working and/or spend a significant proportion of their
leisure time providing informal care (42). In this sense,
the recommendations of the Second Panel on Cost-
Effectiveness in Health and Medicine highlight the
importance of including the implications of informal care in
EE developed from the perspective of society (43).

The cost-effectiveness analysis of PC has not yet been
studied in Argentina. However, important studies have been
developed concerning the evaluation of PC modalities (44-50).

Objective

The objective of this work is to estimate and make visible
the economic impact of unpaid care tasks within the
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framework of the EE of incorporating an organised home
PC program for cancer patients at the end of life from a
SP in the Rio Negro province of Argentina. We present
this article in accordance with the CHEERS reporting
checklist (51) (available at https://apm.amegroups.com/
article/view/10.21037/apm-23-240/rc).

Methods

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the Commission on Ethics and Evaluation of
Research Projects in Human Health of the Province of Rio
Negro (Resolution MS No. 4974/18) and was incorporated
into the National Registry of Health Research (No.
1S002450). Individual consent for this retrospective analysis
was waived.

A cost-effectiveness Markov model was developed using
the TreeAge Pro Healthcare software Version 2021, RI,
simulating end-of-life care and resource use in a cohort
of cancer patients admitted to a home-based PC program
compared to the usual care (UC) received by a cohort of
patients in their last year of life.

Study population and setting

The population included in the study are cancer patients at
the end of life who do not have any other health coverage
and are attended by the public health system of Rio
Negro. This province is located in the Patagonia region of
Argentina and has a population of 728,403 inhabitants (52).
Cancer is the second leading cause of death in this province
with 1,033 deaths in 2018 (53). The public health system
covers 26.9% of the population exclusively (54), while the
rest have some form of private or social security coverage.
We assume that the cohort of patients entering the model
is made up of the 278 patients who died of cancer and has
exclusively public health coverage.

Comparators

The economic model compares the provision of PC
through a home-based program that operates in Cipolletti
Hospital, a high-complexity public hospital that serves as
head of the health zone in the province of Rio Negro, with
the UC that patients receive at the end of life. The latter
represents a scenario in which patients receive medical,
nursing and day-hospital consultations, use certain support
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Figure 1 Flowchart of transition between states.

medical equipment and receive informal care from family
and/or friends. The UC aims to control symptoms and
complications of cancer but does not address the holistic
needs of patients and their families.

Perspective

The aim of the analysis was to estimate the social costs
of end-of-life care from two perspectives: the FP, which
includes the direct costs incurred by the provincial health
subsystem, and the SP, which also includes the indirect costs
borne by patients and their families. The model estimated
the average cost per patient in both scenarios. Since the
time horizon was of one year, the discount rate was not
applied for costs or health outcomes. The effectiveness
outcomes used were the number of days spent at home
in the last year of life and the proportion of deaths that
occurred at home. These outcomes were chosen based on
the literature that shows the preferences of terminal patients
to die at home rather than in a hospital (55,56).

The study protocol was approved by local Bioethics
Committees and incorporated into the National Registry of
Health Research under number 1S002450.

Patients entered the model in the “Usual Care” state and
remained in that state or changed to the “PC Program” or
to the “Hospital Admission” states, as described in Figure 1.

Transition probabilities (the possible changes of state)
were estimated from published literature (19,21) and
validated by local experts (Table I). In the Intervention
branch, it was assumed that patients would spend 245 days
in the “home care” status and that they entered the PC
Program in their last 120 days of life, given the average
value of permanence in the program according to statistics
of the PC Service of Cipolletti Hospital. Transition
probabilities were assumed to remain stable throughout the
last year of life and not affected by each patient’s specific
history of transitions.

Each patient could only be in one state each day. Patients
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progressed through the model in 1-day cycles for 365 days.
All patients were at the end of life and “alive” in the
model for 365 days and death occurred on day 366. Costs
associated with the different types of care were obtained
from Tariff lists of healthcare practices (57) and from the
information of the Ministry of Health of Rio Negro. The
total cost of care of cancer patients in their last year of life
was derived from this information combined with the time
the cohort spent in each state.

Costs

The cost analysis was carried out from a SP, including the
health system’s direct costs and informal caregivers’ costs.
The information on the use of resources was obtained
from the literature (19,21,58). It was validated and adjusted
by key informants and referents in PC who work in the
different health subsectors included in the study. All costs
were calculated for the year 2019 in American dollars,
according to the official exchange rate (Banco Nacién
Argentina, July 1, 2019, US$ 1 = $Arg 43.40).

The calculation structure of PC services costs was made
based on a theoretical definition of the makeup of PC
service of the Cipolletti Hospital, which is shown in detail
in the Appendix 1. To get to the direct daily cost per patient,
from de funders perspective, we divided the monthly cost
by 30 days and by the 81 patients that were cared for by the
service each month.

This information was validated and complemented
with published literature on resource use and costs in PC
services at the end of life (58-60). The results were validated
by experts involved in the management and provision of PC
services.

Unpaid informal care costs

The SP includes the indirect costs that fall on the patient
and their family. To address this concept, the cost of
informal care required by patients when they are cared
for at home was incorporated. For the estimation of the
economic value of informal care, various methods have
been published and were previously discussed (61). The
most frequently used method is the” next best” method and
the “opportunity-cost” method (62). In the first case, care
hours are valued at the market price of the tasks considered
to be the closest substitute in the market. In this way, care
tasks are considered and valued as work. The opportunity-
cost method values informal care time as its opportunity
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Range Source

Transition probabilities Value
Home care to emergency call (UC) 0.01000
Hospital admission due to emergency care that 0.55917
comes from Home Care (UC)

Continue hospitalization after spending the last 0.91304
day in the hospital (UC)

Home care to emergency call (PC) 0.00610
Hospital admission due to emergency care that 0.55917
comes from Home Care (PC)

Continue hospitalized after spending the last 0.90476

day in the hospital (PC)

0.00675 to 0.01326 Pham B, Krahn M (21)

0.47667 to 0.64167 Pham B, Krahn M (21)

0.61538 to 0.95098 Calculated from Hatziandreu et al. (19)

0.00412 to 0.00809 Pham B, Krahn M (21)

0.47667 to 0.64167 Pham B, Krahn M (21)

0.6875 to 0.94382 Calculated from Hatziandreu et al. (19)

UC, usual care; PC, palliative care.

cost from the perspective of the caregiver (42). According
to Posnett, it is preferable to use this last method since
the resources (such as the time assigned) must be valued
according to the opportunity cost that they represent for
society (63).

Informal care time was valued using the human capital
approach (64). This method requires knowing the number
of hours of informal care and a salary assigned as the
monetary value of the substitute in the market (38,65).
The estimate of the number of hours assigned to caring
for cancer patients at the end of life was obtained from
published literature (38,65-67). The gross market salary
was taken as the opportunity cost for the allocation of the
monetary value of the time dedicated to care tasks. In that
case, we used the median of the gross remuneration of
registered employees in the private sector, surveyed by the
Employment and Dynamics Observatory of the Ministry of
Labour, Employment and Social Security for July 2019 (68).
"To obtain the value per hour, the monthly remuneration
was multiplied by 13 months (in order to incorporate the
complementary annual salary), and then divided by 52 weeks
and by 44 hours of weekly work for a formal worker. The
average gross remuneration of registered employees of
the private sector in Argentina was considered, which was
USD 817 (68), and the number of hours per week dedicated
to caring for patients at the end of life was obtained from
published literature (38,66,67).

Different authors evaluated the monetary value of
informal caregivers of cancer patients at the end of life and
identified the weekly hours dedicated by families: Urwin (38)
estimated 93.07 h. Wolff (67) estimated 43 h and Brick (66)
estimated 29.28 h per week. We decided to use the number
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of informal care hours reported by Wolff er a/. (67), because
it is similar to the results of the “Time Use Survey in
Argentina” that reports 6 hours a day of care provided by
women (69).

Cost of UC

The UC represents a scenario in which the patient at
the end of life receives medical, nursing and day-hospital
consultations, and uses certain support medical equipment.
A patient receives informal care from family and/or friends,
which is assumed to be for 6 hours a day. We considered
the results obtained by Coyle et a/. (58) regarding the
use of services per patient in the week before and after
admission to the study and were extrapolated to one year.
The annual cost was calculated, by multiplying the number
of consultations and stays in day-hospital by their respective
unit costs, according to the Tariff list of the Province of
Neuquén (57).

It was incorporated the cost of supporting medical
equipment necessary to improve the comfort of patients
at home, using the results presented by Coyle ez al. (58) to
estimate the requirements and the market prices to estimate
the unit cost for each element.

Sensitivity analysis

To address the uncertainty about the real value of the
parameters used in the economic model, different types
of sensitivity analysis were developed. In particular, we
developed a univariate sensitivity analysis to study the
impact of a change in the value of one parameter at a time
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Table 2 Daily cost per patient of the palliative care service

Concept PCS daily cost per patient (USD)
Human resources 5.63

Fuel 0.01

Disposable 0.07

Equipment 0.04

Medicines 0.71

Informal care cost 28.51

Total 34.97

PCS, palliative care service.

Table 3 Daily cost of usual care

Concept UC daily cost (USD)
Medical consultations 3.70
Equipment 0.14
Informal care cost 28.51
Total cost usual care 32.36

UC, usual care.

on the result of the cost-effectiveness analysis without
modifying the rest of the parameters. Sensitivity analysis
through diagrams of tornadoes was included, which allows
joint analysis of changes in different parameters.

Results
Costs of the PC service

The direct cost, funded by the health system, was
estimated at USD 6.46 per patient/day. By adding the
diary cost of informal care, funded by the patients and
their families, the total daily cost from the SP is calculated
at USD 34.97 (Table 2).

The analysis of Table 2, particularly the composition
of the direct costs of the PC Service, shows that the
main driver of costs, from the FP, corresponds to human
resources, which participates in 87% of the total direct
costs. Also, it’s relevant to notice that daily direct cost
funded by the public health system represents only 18% of
the total costs funded by society.

© Annals of Palliative Medicine. All rights reserved.
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Cost of UC

The main driver of the UC cost structure is medical
consultations, which represent 96% of the cost borne by the
funder. From de social perspective, the total daily cost of
UC is $32.36, of which 88% corresponds to informal care
(Tible 3).

Table 4 shows the summary of the daily costs used in de
Markov Model, both from de FP and from the SP. In this
model, the hospital admission costs were used to allocate
costs during the time that patients are in the “Hospital
Admission” state. Notice that the cost is almost 33 times the
daily cost of PC from de FP.

Cost-effectiveness analysis from the SP

The main results of the cost-effectiveness analysis from the
SP are shown in Table 5.

The UC strategy implied a social cost of USD 15,680 per
cancer patient during the last year of life, allowing 45.41%
of patients to die at home. By incorporating an organised
PC service, the probability of patients dying at home
increased by 10.32%. and the annual social cost per patient
decreases to USD 14,929. So, the PC strategy is less costly
and more effective than the UC strategy, as it is shown in
Figure 2. This result is reinforced by the incremental cost-
effectiveness ratio (ICER), which is the main indicator
of the results of cost-effectiveness analysis and refers
to the difference in cost per unit of effectiveness of the
intervention compared to the reference one. In this case, the
ICER is negative, indicating the intervention is dominant

and should be adopted.

Model firom the FP

The cost-effectiveness analysis was carried out from the
perspective of the public health system of the province of
Rio Negro, as funder. In this sense, only the direct costs
of the health system were considered, without including
the social costs of informal care at home. The transition
probabilities were the same in the model from the SP.

From the FP, the incorporation of PC services at the end
of life also resulted in cost-saving. A higher percentage of
deaths at home (10.32% increase) is achieved with lower
costs, since the total cost of the last year of life per patient
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Daily costs Value (USD) Range (USD) Source
Palliative care (FP) 6.46 517 t0 7.75 Calculated

Usual care (FP) 3.85 3.08 to 4.62 Calculated
Palliative care (SP) 34.97 27.98 to 41.97 Calculated

Usual care (SP) 32.36 25.89 to 38.83 Calculated
Emergency guard 9.59 7.67 to 11.50 Neuquén Tariff 2019 (57)
Hospital admission 213.06 170.45 to 255.68 Neuquén Tariff 2019 (57)

FP, funder’s perspective; SP, social perspective.

Table 5 Results of the cost-effectiveness model of palliative care services compared with usual care in end-of-life cancer patients with exclusive

coverage of the public health system of Rio Negro

Strategy Cost (USD) Incremental cost Effectiveness (% home death) Incremental effectiveness ICER
uc 15.680 45.41
PC service 14.929 -750 55.73 10.32 -7.270

ICER, incremental cost-effectiveness ratio; UC, usual care; PC, palliative care.
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15400 -
15300 A
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0.40 0.42 0.44 0.46 0.48 0.50 0.52 0.54 0.56 0.58

st (USD,

Co!

Effectiveness (% death at home)

@ Usual care A Palliative care

Figure 2 Cost-effectiveness plane from the social perspective.
The cost saving result can be explained by the decrease in days of
hospital admission experienced by cancer patients in the palliative
care strategy, who spend 9.2 fewer days hospitalized in their last

year of life, compared to the usual care strategy.

was USD 4,900 in the PC strategy compared to USD 5,912
in the UC.

Sensitivity analysis

Since the values of the parameters used in the model
presents a degree of uncertainty, a sensitivity analysis was
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developed, allowing reasonable variations of the parameters
in order to analyze their impact on the final results of the
model.

To analyse the impact of the variation of the transition
probabilities, the variation ranges proposed by Pham &
Krahn were used (21) both for the transition from home care
to emergency care and for the transition to hospitalisation
after being admitted by emergency care. For transition
probability values of returning home after admission to the
hospital, the range of days of hospitalisation was taken from
Gomes et al. (70). The cost variation range was calculated as
20% lower and higher of each daily cost in order to capture
possible over or underestimation of those parameters. The
range of maximum and minimum values of variation of
the transition probabilities and costs used for the sensitive
analysis are shown in Tables 1,4, respectively.

The sensitivity analysis showed that the results of the
Markov model were robust to changes in the values of
the parameters, since it only ceased to be cost-saving
when there were important changes in the probability
of transition from home care to emergency care, in the
probability of continuing hospitalized and in the daily costs
of care.

The tornado graph (Figure 3) showed the impact of
changing the values of the parameters on the result of the
incremental cost-effectiveness ratio ICER). The larger
bars show the parameters whose variation has the greatest
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TP continue hospitalised

Diary cost palliative care

Diary cost usual care

TP continue hospitalised

TP attend to emergency guard from home care (UC)

TP attend to emergency guard from home care (PC)

TP hospitalised from emergency guard from home care (UC)
Admission cost

TP hospitalised from emergency guard from home care (PC)
Emergency guard cost

-46000 -34500 -23000
ICER

-11500 0 11500

23000

Figure 3 Tornado diagram of the one-way sensitivity analysis of the Social Perspective’s Model. TP, transition probability; UC, usual care;

PC, palliative care; EV, expected value of ICER; ICER, incremental cost-effectiveness ratio.

impact on the result of the ICER. In this way, the ICER
could stop being negative due to an increase in the Daily
Cost of the PC branch or in the probability of continuing
hospitalized, given that the patient is already hospitalized,
in the PC branch or due to the decrease in the probability
of continuing hospitalized given that the patient is already
hospitalized, in the UC branch, or to a decrease of the Daily
Cost of the UC branch.

Discussion
Key findings

This study, which is the first cost-effectiveness analysis
of PC in Argentina, found that incorporating a home PC
Service is cost-saving both for the health system and for
society and allows a greater percentage of end-of-life cancer
patients to die at home while the average number of days of
hospitalisation they require decrease.

This study let us estimate that informal care represents
the largest proportion of total spending (82%).

Strengtbs and limitations

Identifying and quantifying the weight of unpaid work in
the PC at the end of life is the first step to advance in the
analysis and study of the distribution of the visible and
invisible costs of health care. This information should
contribute to the discussion on a social (re)distribution of
care, where the state designs policies aimed to reorganize
resources to improve society’s well-being.

In the context of the fragmentation, segmentation and
heterogeneity of health services in Argentina and the
region (71), the results are not necessarily directly transferable
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to other provinces and countries, making it necessary to
know their cost structures and their way of delivering PC
services.

One of the main limitations of this study was the difficult
access to information. The lack of unified records of PC
indicators in public health has made it impossible for us to
rely on local information on the percentage of deaths at
home.

Cost-effectiveness models carry as one of their main
limitations that they are an abstraction and simplification
of real life. The variability between patients and different
health contexts makes it difficult for the results of a model
to be generalized. Another limitation of our work is given
by the impossibility of having basic information regarding
the hours dedicated to informal care in homes. To survey
the unpaid care hours and a descriptive analysis of caregivers
of end-of-life cancer patients in our region are proposed as
future work.

Comparison with similar researches

From the SP, the greatest costs driver corresponded to
informal care provided mainly by families, representing
82% and 88% of the total daily cost in the PC and UC
strategies, respectively. This result can be compared with
the estimate in Mexico, where the monetary value of health
care provided at home was equivalent to 85.5% of the value
of hospital services (72). As well, this is consistent with other
works in which the SP has been incorporated. For example,
the work by Chai ez 4l. found that 76.7% of the costs of PC in
the last year of life corresponded to the costs of unpaid care,
while in work by Guerriere ez 4l., this percentage was 71%.

It is shown the urgent need to make health care visible to
family members and the cost that falls on them, as different
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works have already warned (26,41,69,73). Likewise, it has
been estimated the impact of informal care in Latin America
is between 15% and 44% of total healthcare costs (74).

Published studies show that patients who access PC
services in the last year of life are more likely to die at home
than those who only receive regular care. In a Cochrane
systematic review on the effectiveness and cost-effectiveness
of home PC services (70) they developed a meta-analysis
that included only the 5 high-quality studies, which
determine an odds ratio for the outcome “death at home”
of 1.73 (95% CI: 1.28-2.33) for patients in home-based PC
programs compared to those receiving UC. In the study
of Pham & Krahn (21), 55.73% of patients with home PC
services died at home, compared to 45.41% of those who
received UC. This is the measure of effectiveness that we
considered in this study.

Explanations of findings

In the PC strategy the percentage of the informal cost of
caregivers is lower than in the UC strategy, so we can infer
that the incorporation of the PC strategy could slightly
reduce the enormous cost that families must face in this
stage of care, without considering the decrease in the
emotional cost due to the intrinsic characteristics of the PC
strategy.

When comparing the results of the ICER from the
SP with the results from the FP, we can observe that in
the latter the ICER shows greater savings. This may be
indicative of the existence of cost transfers from the health
care system to the families, quantified through the monetary
value of hours of unpaid care at home.

Implications and actions needed

The importance of producing evidence that quantifies the
enormous challenge faced by health policy makers in Latin
America is highlighted and contributes to making visible
the burden that informal care represents for caregivers
and society. Also, the participation of the state, health care
providers, market, families, and society is necessary and
fundamental, not only to recognize the importance of paid
and unpaid domestic care and work carried out mainly by
women, but also to carry out actions that reduce this burden
and redistribute it equitably. In other words, actions that
promote social co-responsibility in care are needed (75).
The importance of care at the end of life is widely
demonstrated in the published literature, by improving the
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well-being of both the patient and their family. Quantifying
the incremental costs (savings) and incremental health
results of the strategy of implementing an organised PC
service could encourage different jurisdictions to expand
their network of providers of these services, which have very
heterogeneous coverage throughout our country (14).

The economic implications of care in a PC context
remain relatively neglected at the policy and research level.
Experts have stressed the need to link different perspectives
of analysis (of the health care system, of society, of families)
to the relevant decision levels (State, ministries, individual
services, patients) (76). We hope this paper will make a first
contribution in this regard.

Finally, since this is the first EE of PC in our region, it is
expected that it can pave the way for more in-depth studies
that allow identifying opportunities for improvement that
contribute to the development of public policies aimed at
improving the access of population that require this type
of care.

Conclusions

When developing the cost-effectiveness analysis for the
public health system of the province of Rio Negro, both
from the social and FP, the strategy of implementing
an organized PC service turned out to be cost-saving
in comparison with UC. This would imply that the
intervention strategy is more effective, measured as a
percentage of deaths at home, at a lower cost.

The incorporation of PC can improve the allocation
of resources between the different levels of care. Given
that informal care represents the largest proportion of
total PC spending, the visualisation of care tasks becomes
especially relevant when considering public policies and
results. Incorporating home PC strategies could alleviate
the enormous costs faced by relatives of patients, especially
women, in this stage of care.
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Supplementary

Appendix 1
Humtm resources costs

To quantify the costs for public health in Rio Negro, the
Palliative Care Service (PCS) of the Cipolletti Hospital
was taken as a reference. The PCS operated in 2019 with
the following human resources: 4 doctors, three nurses,
one part-time social worker, one part-time occupational
therapist, one part-time psychologist, and one driver.
Likewise, the service had four medical passive guards and
three passive nursing guards.

Gross monthly salaries for each speciality were obtained
from the Department of Salaries of the Ministry of Health
in the Province of Rio Negro. Based on the number of
weekly hours each speciality allocates to the PCS, the annual
cost of human resources was calculated by multiplying
the gross salary by 13 (to include the complementary
yearly salary). Likewise, the cost per hour was calculated
by dividing the annual value by 52 weeks and then by the
weekly hours worked by each speciality. The fee for passive
guards performed by medical and nursing professionals was
added.

In the case of professionals who share assistance tasks
in the PCS with other services, the cost of their salary was
assigned in the proportion of hours they dedicate to the
service concerning the total weekly hours of their workday.

Cost of medications and disposables

The monthly requirements for disposable supplies and
opioid medications carried out by the PCS during 2018
were obtained. A monthly average consumption was
calculated. Likewise, the purchase price of opioid medicines
in 2019 was available, according to type and presentation,

by the Ministry of Health of Rio Negro.
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Their acquisition price was not available for disposable
supplies, so their sale price to the public was revealed in
April 2021 through the internet and telephone calls to
suppliers. The unit price was adjusted with a 30% discount,
which is generally obtained for purchases in quantity and
was taken to July 2019, deflating the value with the Health
chapter of the National Consumer Price Index for the
Patagonian Region (77).

Fuel cost for the transfer

The service reports an average consumption of 30 liters of
fuel per month for staff transfers to patients’ homes. This
consumption was multiplied by the unit fuel price in 2019
to obtain the monthly cost.

Support equipment cost

The monthly requirements for PCS support equipment
were acquired. The market unit prices were surveyed in
April 2021 for each piece of equipment. Each unit price was
deflated by the Home Equipment and Maintenance chapter
of the National Consumer Price Index for the Patagonian
Region (77) to estimate costs as of July 2019. Given that
some equipment has a useful life that exceeds one year,
the percentage obtained of annual amortisation and the
annual amortisation cost of each piece of equipment were
estimated.
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