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Abstract

Background The economic assessment of health care models in palliative care promotes their global development.
The purpose of the study is to assess the cost-effectiveness of a palliative care program (named Contigo) with that of
conventional care from the perspective of a health benefit plan administrator company, Sanitas, in Colombia.

Methods The incremental cost-utility ratio (ICUR) and the incremental net monetary benefit INMB) were estimated
using micro-costing in a retrospective, analytical cross-sectional study on the care of terminally ill patients enrolled in
a palliative care program. A 6-month time horizon prior to death was used. The EQ-5D-3 L questionnaire (EQ-5D-3 L)
and the McGill Quality of Life Questionnaire (MQOL) were used to measure the quality of life.

Results The study included 43 patients managed within the program and 16 patients who received conventional
medical management. The program was less expensive than the conventional practice (difference of 1,924.35 US
dollars (USD), P=0.18). When compared to the last 15 days, there is a higher perception of quality of life, which yielded
0.25in the EQ-5D-3 L (p<0.01) and 1.55 in the MQOL (P<0.01). The ICUR was negative and the INMB was positive.

Conclusion Because the Contigo program reduces costs while improving quality of life, it is considered to be net
cost-saving and a model with value in health care. Greater availability of palliative care programs, such as Contigo, in
Colombia can help reduce existing gaps in access to universal palliative care health coverage, resulting in more cost-
effective care.
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Background

Population-based projections indicate that the need for
palliative care will increase in the future. Palliative care
improves the quality of life of patients and their families
dealing with the challenges of a life-threatening illness
[1]. So far, the global development of palliative care has
been inequitable, and only 14% of the 40 million peo-
ple in need of palliative care can access it, with most of
them living in high-income countries [2, 3]. Cost-effec-
tiveness palliative care models are needed in low- and
middle-income countries in order to improve outcomes
in terminally ill patients so that an appropriate alloca-
tion of resources to finance them can be provided along
with an expansion of palliative care provision. The lack
of evidence on the cost—utility of palliative care imple-
mentation has been a barrier for obtaining administrative
support, both in hospitals and among health insurers,
and for promoting the expansion of these services [4].

In Colombia, the provision of palliative care services
is regulated under Law 1733 of 2014, which states that
health benefit plan administrator company (EAPBs,
Spanish acronym) must guarantee their members the
provision of these services within their network at all
levels of care and complexity, in the event of a terminal,
chronic, degenerative, or irreversible disease that has
an impact on quality of life. Sanitas is one of Colombia’s
main EAPBs, insuring 5.8 million people across nation,
and has been providing palliative care since February
2017 through a program called Contigo in the cities of
Bogot4d, Cali, and Medellin. It recently expanded its activ-
ities to other cities, such as Barranquilla, Bucaramanga,
Ibagué, Pereira, Manizales, Cundinamarca, Armenia, and
Cartagena.

This program is based on a patient-centered interdis-
ciplinary care model that can identify and intervene in
case of suffering of patients with life-threatening chronic
diseases such as cancer, organ failure, neurodegenerative
diseases, and severe frailty of older adults when they are
in advanced stages with an estimated vital prognosis of
6 months. Patient care is provided through an integrated
network that coordinates between the insurance and
the specific palliative care providers, delivering outpa-
tient, home, hospital, and hospice services to cover needs
based on the patients’ individual complexity while moni-
toring the quality of life of both patients and caregivers.
Between February 2017 and December 2019, the Con-
tigo program cared for 5,236 patients. The purpose of the
study is to compare the cost— utility ratio of a palliative
care program with conventional care in terms of improv-
ing the quality of life of terminally ill adults from the per-
spective of a health benefit plan administrator company.
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Methods

This is an analytical cross-sectional study that assessed
the costs and quality of life associated with the care of
patients whose expected survival is approximately 6
months and who are linked to the Sanitas’ Contigo Pallia-
tive Care Program in the cities of Bogotd, Medellin, and
Cali compared to a group of patients with the same pal-
liative needs but who do not have access to the program
owing to its geographical location in Bucaramanga, Fusa-
gasugd, Tunja, and Villavicencio.

The study has two sources of information: the admin-
istrative records of the insurer and the characterization
surveys. Patients who were eligible to complete the sur-
veys (Supplementary File 1) were identified through
active surveillance systems of new patients who meet
criteria to enter the Contigo program. Informed consent
of the patient and caregiver was subsequently obtained.
Then, the date of death of the patients linked to the pro-
gram was determined (if available) at the time of the anal-
ysis, and those patients who died up to 12 months after
the date of the survey and had records of using medical
or pharmaceutical services during the last 6 months of
life were defined as the sample for the analysis. None of
the patients included died as a result of COVID-19.

In order to determine the representativeness of the
information collected, administrative records were
obtained from the insurer on patients who died between
November 2019 and April 2021 from causes other than
COVID-19 to obtain: (i) a census of patients enrolled
in the Contigo program; (i) a census of patients who
could potentially be enrolled in the program because a
diagnosis of chronic, degenerative, advanced, or termi-
nal pathologies with a life expectancy of no more than 6
months but were not part of the program. These two cen-
suses could only provide information on costs and not on
quality of life.

Quality of life

To assess the quality of life, two instruments based on
the last 15 days prior to the interview were used. The first
instrument, the EQ-5D-3 L (version 3) questionnaire,
is an instrument used to assess individual perception of
health status by evaluating five dimensions (mobility, per-
sonal care, daily activities, pain, and anxiety or depres-
sion) based on severity levels categorized as follows: 1 =
“no problems”; 2 = “some or moderate problems”; and 3
= “many problems.” The derived states are translated into
an index ranging from 0 to 1 [5]. The second instrument
used, the McGill Quality of Life Questionnaire (MQOL),
includes 16 aspects related to terminally ill patients’ com-
prehensive perception of Quality of Life (QoL) in the
days prior to their interview, with the best perception of
QoL associated with a higher score [6-8].
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Costs

The records from the insurer’s institutional information
system were used to calculate costs. The direct costs of
patient care were classified as follows: outpatient care,
home care, hospitalization, emergencies, and medica-
tions [9]. To avoid confusion between the results and
variations in the cost of the same technology in different
locations and months, the prices of each technology were
standardized. To accomplish this, the average price per
unit of each medication or benefit in the entire database
was estimated, and this value was applied to all patients
who registered for this technology.

Two cost pool alternatives were considered: those
associated with all the technologies used by the patient
and the 40 technologies typically prescribed by pallia-
tive care professionals. This second alternative seeks to
avoid biases caused by the presence of outliers resulting
from high-cost events that fall outside the scope of the
program.

The costs are calculated as a monthly average within
the last 6 months of life. This value is obtained by divid-
ing the total cost recorded throughout the entire period
by six. Subsequently, the values were converted from
Colombian pesos (COP) into US dollars (USD) at a rate
of $3,119 COP per USD for the year 2019.

Data analysis

First, the comparability of the Contigo sample with the
population affected by the program (Contigo census) was
established. For this purpose, a t-test was used to com-
pare the means between samples from the same popula-
tion, as well as the distribution of costs.

Second, the differences between the Contigo case study
and conventional medical management (control) were
explored. The outcomes to consider are costs and quality
of life indicators. To ensure that the results do not reflect
differences caused by potential confounders, the linear
regression is estimated:

Y; = o+ B1ICONTIGO; + X/ + u; 1)

where Y, represents the outcomes of interest (EQ-5D,
MQoL, Total Costs) based on a binary variable (Contigo)
equal to 1 if the patient 7 belongs to the case study and
0 otherwise. The regression controls for gender, marital
status, socioeconomic status, diagnosis, and whether or
not they are employed. The (3; coefficient represents the
difference in costs between Contigo’s patients and the
outcome of interest after controlling for all other factors.

After determining the costs and quality of life associ-
ated with palliative care for patients, an assessment of the
relationship between quality of life and associated cost
was made. To determine whether a program adds value
to a society, the incremental cost—utility ratio (ICUR) was
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estimated. In this case, it represented the cost of improv-
ing one quality-adjusted life year (QALY) of the Contigo
program (A) versus the conventional medical manage-
ment of the control group (B):

Costy — Costpg

ICURAs = 5 ALy, — QALY; @

Because the QALYs and costs refer to the last 6 months of
life, a simple division of the B1 coefficients obtained with
Eq. 1 was performed, and the value corresponded to the
ICUR per QALY.

In addition, we performed a net benefit regression to
obtain estimated of the incremental net monetary benefit
(INMB):

INA/[BAB = <QALYA - QALYB> - (COStA - C{)Stg) (3)

where )\ corresponds to the willingness-to-pay (WTP)
for one additional QALY. The INMB provides a clear
interpretation when the ICUR can turn negative, as it
is likely with this intervention where it is expected that
costs are reduced while health benefits improve [10, 11].
As a measure for A we consider the Colombian cost-
effectiveness threshold (CET), which is USD 5,180.8 per
QALY [12], and consider alternative values around it for
robustness.

Estimates of both ICUR and INMB were obtained with
linear regressions [13, 14], and standard errors were com-
puted by bootstrapping the calculation of the differences
in outcomes and costs. For data processing Stata, version
16 was used. Detailed regression tables are presented as
supplemental material.

Results

Initially, 87 patients were included in the study, with
48 receiving care through the Contigo program and 39
receiving conventional care. Out of the group of patients
receiving care through the program, five patients whose
deaths did not occur during the study’s observation
period (12 months) were excluded from the final sample.
A total of 23 patients were excluded from the conven-
tional care group: 11 because they were included in the
Contigo program during the study period and 12 because
their deaths did not occur during the study period. The
final sample comprised 43 people from the Contigo pro-
gram and 16 from the control group. Table 1 shows the
characteristics of the assessed population.

Patients are statistically similar in terms of the vast
majority of variables considered (P<0.15), but there are
some differences in related aspects such as labor partici-
pation, use of opioids (such as morphine), and use of a
bladder catheter. The socioeconomic conditions of the
sample are limited, with the majority of people belonging
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Table 1 Socio-demographic characteristics of the population

Contigo Program Control P-val

n=43 n=16
Age (mean. sd) 70.72(14.15) 81.81(12.38) 0.01
Gender
Male 22 (51%) 7 (44%) 0.62
Female 21 (49%) 9 (56%) 0.62
Marital Status
Married 23 (53%) 9 (56%) 085
Divorced 15 (35%) 7(44%) 0.54
Single 5(12%) 0 (0%) 0.16
Live at
Home 40 (93%) 14 (88%) 0.51
Institution/Other 3 (7%) 2 (13%) 0.51
Education
Primary or less/Don’t know 20 (47%) 9 (56%) 0.51
High School 9 (21%) 6 (38%) 0.2
University 14(33%) 1 (6%) 0.04
Socioeconomics Level
Low-Middle 30 (70%) 8 (50%) 0.16
Middle-High 13 (30%) 8 (50%) 0.16
Labor Participation
Worker 16 (37%) 11 (69%) 0.03
House duties 15 (35%) 2 (13%) 0.09
Jubilated 10 (23%) 3(19%) 0.72
Other 2 (5%) 0 (0%) 039
Primary Diagnosis
Cancer 31(72%) 10 (63%) 0.49
COPD 2 (5%) 0 (0%)) 039
Heart Disease 5(12%) 4(25%) 0.21
Severe Frailty 5(12%) 2 (13%) 0.93
Recent Hospitalization
No 11 (26%) 2 (13%) 0.29
Yes 32 (74%) 14 (88%) 0.29
Opioid Use
Codeine 0 (0%) 1 (6%) 0.1
Hydrocodone 2 (5%) 1 (6%) 0.81
Hydromorphone 8 (19%) 0 (0%) 0.07
Oxycodone 4 (9%) 0 (0%) 0.21
Tapentadol 1 (2%) 0 (0%) 0.55
Methadone 1(2%) 0 (0%) 0.55
Morphine 14 (33%) 0 (0%) 0.01
Tramadol 3 (7%) 3(19%) 0.19
None 10 (23%) 11 (69%) 0
SubQCatheter user
No 40 (93%) 13 (81%) 0.19
Yes 3 (7%) 3(19%) 0.19
Urinary catheter user
No 39 (91%) 10 (63%) 0.01
Yes 4 (9%) 6 (38%) 0.01
Religion
Catholic 37(86%) 15 (94%) 042
Agnostic 1 (2%) 0 (0%) 0.55
Other 5 (12%) 1(6%) 0.55

Spiritual Support
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Table 1 (continued)
Contigo Program Control P-val
n=43 n=16
Music 7 (16%) 1 (6%) 033
Religious support 13 (30%) 7 (44%) 0.34
Meditation 14 (33%) 4 (25%) 0.58
Supporting Group 3 (7%) 0 (0%) 0.29
Family and friends 6 (14%) 4 (25%) 0.32

Notes: The p-value on the last column corresponds to a t-test of difference on sample means
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Fig. 1 Distribution of Patients according to the date of survey and date of death

to the middle and lower strata and a low number of peo-
ple with higher education levels. Cancer was the most
common diagnosis in both groups. Figure 1 shows the
time elapsed between the completion of the survey and
the death of the patients included in the study. Most of
the patients admitted to the Contigo program died within
5 months of completing the survey, while deaths in the
control group occurred gradually over the observed time.

In the census of patients who died between November
2019 and April 2021 from causes other than COVID-19,
a total of (i) 1,636 individuals enrolled in the Contigo
program where found; (ii) 3,551 individuals who could
potentially be enroll in the program because a diagnosis
of chronic, degenerative, advanced, or terminal patholo-
gies with a life expectancy of no more than 6 months
but were not part of the program. The comparison of the
study sample and the Contigo patient census (n=1636)
(Table 2) reveals similarities in terms of gender and age.
The costs related to home care are higher in this study
sample when compared to the costs typically observed
in the Contigo program. There were no significant

differences in cost between patients attended by other
providers than home care, neither in the general cost.

The distribution of the costs under study for the ref-
erence populations (sample in the Contigo, sample in
conventional care, census Contigo, and census of non-
enrolled but susceptible patients) estimated with an
Epanechnikov kernel are shown in Fig. 2. Overall, the
study found that the Contigo population had a higher
average monthly cost than the population that is not part
of the program. However, the control sample selected to
achieve clinical comparability of cases yielded costs that
were much closer to those of the Contigo sample.

When performing the regression of Eq. 1, the estima-
tor of the mean of quality of life perception is higher in
patients receiving intervention by the Contigo program
than in patients receiving conventional care in both indi-
ces (EQ-5D-3 L and MQOL) (Table 3). When considering
the individual components of these scales, the EQ-5D-3 L
shows variation in the areas of mobility, personal care,
and daily activities, while the MQOL shows variation in
the psychological and existential areas. In both groups,
there is no difference in terms of physical pain.
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Table 2 Average standardized monthly costs, 6 months before death — comparison with the full Contigo population

Panel A. Patient Characteristics

Contigo Sample Contigo Census Difference of means
(n=43) (n=1636) t-test
Variable Mean sd. Mean sd. Diff p
Proportion Male 047 042 0.045 0.553
Age in years 71.67 152 7337 17.12 -1.7 0.538
Panel B. Total Monthly Cost. 6 months before death
Contigo Sample Contigo Census Difference of means
(n=43) (n=1636) t-test
Category Mean sd. Mean sd. Diff p
Outpatient 47041 1305.95 283.88 1296.49 186.53 0.014
Home Attention 107.03 41448 96.71 961.01 10.32 0.853
Inpatient 3546 1691.95 353.65 1730.27 0.95 0.993
Emergencies 26.87 103.15 41.85 179.98 -14.98 0.15
Medicines 33045 112048 446.72 3194.72 -116.27 0.528
Total Cost 1289.36 25932 1222.82 4041.71 66.55 0.776
Log-cost density in International Dollars
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Fig. 2 Log-cost density in US dollars

Figure 3 shows the average monthly cost in the last
12 months of life when comparing the group receiving
care through the Contigo program to the group receiv-
ing conventional care management. The average costs
appear to be higher in the last 8 months before death in

the case of conventional management than in the case
of Contigo participants. Our assessment focused on the
last 6 months of life, which are represented in Table 4.
Contigo patients required a value of USD 1,289.36 versus
USD 2,783.79 for those patients receiving conventional
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Table 3 Quality of Life 6 months before death (EQ-5D and MQOL

in Patients)
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Contigon=43 Controln=16 Difference of means using an OLS

Mean Sd Mean S.d Diff SE p-val
EQ-5D Index 0.57 0.21 0.31 0.29 0.25 0.07 <0.01
Mobility 1.86 0.52 2.56 0.63 -0.65 0.16 <0.01
Personal Care 1.72 0.67 2.5 0.63 -0.72 0.19 <0.01
Daily Activities 191 0.68 25 0.63 -0.47 0.2 0.01
Pain 2 0.62 2 0.63 0.04 0.18 0.88
Anxiety or Depression 1.7 0.71 2 0.52 -0.27 0.19 0.19
MQOL 6.58 1.63 4.8 1.54 1.55 0.47 <0.01
Physical Symptoms. mean 4.88 263 2.04 147 2.66 0.7 <0.01
Physical Welfare. mean 5.86 237 4.13 2.78 1.36 0.73 0.04
Psychological Welfare. mean 6.49 247 4.78 2.77 146 0.75 0.09
Existential Welfare. mean 743 19 347 2.8 3.76 0.64 <0.01
Support. mean 8.27 17 9.59 0.88 -15 045 <0.01

Notes. Values in the column Diff correspond to the parameter of a linear regression with 57 degrees of freedom between the variables in the rows and a dummy that
indicates participation in the program. The regression controls for the presence of a catheter, gender, civil status, socio-economic level, diagnosis, and occupation

of the patient
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Fig. 3 Average monthly costs according to months to death with 95% confidence interval

care. The estimated difference is of —1,924.4 USD in
the Contigo program compared to the costs in conven-
tional management, controlling for characteristics of the
patients (P=0.18). The main difference in costs among
the Contigo patients is due to the scope of outpatient
visits, indicating an opportunity for the health system to
save money. In terms of the costs that could be directly
associated with the program (Panel B), the difference
is USD 145.8 (P<0.01). Additionally, the Contigo pro-
gram is more expensive in terms of outpatient care and
medicines.

The program isnet cost-saving because it improves
the quality of life while maintaining the general costs or
even reducing them. Considering total costs, the ICUR

corresponds to USD —7,784.14 per QALY [P=0.864]. As
the value is negative, it is better to consider the incremen-
tal ben benefit. The INMB is of 3204.9 USD [P=0.029, CI
95%: 332.09, 6077.75] using the CET, stable for a wide
range of WTP values and significant at the 95% with any
WTP above 3.000 USD. If we consider direct costs only,
the INMB is still positive and significant.

Discussion

Expanding palliative care as part of the universal health
coverage strategy is one of the priorities undertaken by
the Member States of the United Nations in the Sustain-
able Development Goals by 2030. The public health strat-
egy aimed at promoting the development of palliative
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Table 4 Average standardized monthly costs. 6 months before death

a. All costs

Contigo (N=43) Control (N=16) Difference
Category Mean sd. Mean sd. Diff SE p-val
Outpatient 47041 674.68 91.35 136.65 283.56 110.01 0.01
Home Attention 107.03 170.45 2018.65 5580.63 -2004.25 1350.37 0.14
Inpatient (Hospital and Hospice) 354.6 624.33 268.03 665.73 -11.72 186.56 0.95
Emergencies 26.87 44.36 2513 5593 3.58 15.55 0.82
Medicines 33045 962.22 380.63 1284.36 -195.51 317.81 0.54
Total Cost 1289.36 1479.63 2783.79 5641.16 -1924.35 1407.81 0.18

b. Direct costs: technologies directly linked to Contigo
Category Mean sd. Mean sd. Diff SE p-val
Outpatient 885 166.5 281 463 98.67 33.65 <0.01
Home Attention 46.92 73.82 53.57 80.41 -17.5 24.72 048
Inpatient (Hospital and Hospice) 6.66 14.6 2.75 832 2.54 245 0.30
Emergencies 1.83 217 1.68 4.07 047 1.1 0.67
Medicines 126.16 166.89 1943 4941 61.65 2593 0.02
Total Cost 270.08 256.72 80.24 84.64 145.84 40.77 <0.01

Notes: Own calculations. The values in the Diff column correspond to the parameter of a linear regression with 57 degrees of freedom between the variables in
the rows and a dummy indicating participation in the program. The regression controls for the presence of a catheter, gender, civil status, socio-economic level,
diagnosis, and occupation of the patient. Values are in USD dollars for 2018. Costs were constructed by adding up standardized costs per calendar month and then

averaging those costs for the last six of months of life per patient

care in countries has considered the provision of spe-
cialized services to be one of the fundamental pillars,
along with access to opioid medications and education.
In Colombia by 2019, there were 0.9 services per 100,000
inhabitants which where unequally distributed through-
out the national territory, with most services concen-
trated in large cities [15].

Because the main objective of palliative care is to
improve the quality of life of patients and their families,
it is important to systematically measure this outcome
along the provision of care to assess the impact of the
interventions. Cost—utility analyses enable the collec-
tion of objective data for advocacy and the expansion of
national coverage from the view of the health benefit plan
administrator companies, with the aim of favoring the
national development of palliative care in the countries.
There are several models of palliative care that have been
shown to be cost efficient, but studies that analyse the dif-
ferences in costs between models are needed as an input
to assist in decision making for the allocation and expan-
sion of palliative care services [16—19]. Our data address
an opportunity for the health system to save money with
home palliative care-based models.

The cost impact of the palliative care program is most
prominent at the end of life, which corresponds to the
highest health care costs in the absence of palliative
care. It has been reported in Colombia that the average
cost per patient during the last three months and the last
month of life respectively represented 52% and 25.6% of
the expenditure during the last year of life [20]; an espe-
cially for cancer patients where it has been reported to
be 60.2% in the last 6 months of life [21]. In this study,

the QoL measured by the EQ-5D-3 L and MQOL showed
higher levels of average quality of life in patients managed
in the Contigo program than in those subjected to con-
ventional medical management, which supports previous
findings by Gonzélez-Vélez et al. [22]. The methodology
used does not ensure that the quality of life status can be
attributed to program participation and should also be
interpreted with caution because the instruments used
to measure the quality of life are most likely incapable of
adequately measuring some dimensions, such as the psy-
chosocial aspects at the end of life [6, 23]. Micro-costing
studies help to raise awareness about the benefits of insti-
tutional care programs and can promote the creation or
strengthening of teams providing palliative care. The cost
of care in the context of the Contigo program is reduced
by approximately USD 1,924.35 when patients with a sim-
ilar life expectancy are considered, even though the direct
costs are slightly higher (USD 145,84), implying that costs
are compared between those who stayed 6 months or
less in the program and those who were under conven-
tional medical management, which served as a control.
Other studies are consistent with other findings [16, 19,
24]. In particular, in a systematic review [12], found that
palliative care reduces costs by USD 1,285-20,719 for
inpatients and by USD 1,000-5,200 for outpatient care.
Patients in the Contigo program perceive a higher quality
of life, and the conventional care was USD 1,924.35 more
expensive on average than the care provided to patients
in the Contigo program during the last 6 months of life.
Our estimates of the INMB were positive and significant
considering the Colombian CET as the WTP measure
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[12]. Consequently, the Contigo program is considered
cost-effective.

This study provides an example of how to measure
cost—utility in palliative carebased on the comparison
of two cohorts within the same vital timeline, defined
retrospectively from death, month by month, ensuring
that biasis minimised and there is greater homogenei-
tybetween the groups being compared, both in terms of
clinical condition and perceived quality of life. This can
be explained by the fact that they all go through the same
stages in the disease’s natural course, resulting in more
comparable measurements, even in terms of costs.

A limitation to assess the impact of the program is the
high degree of heterogeneity in cost components. In con-
trast to Gonzalez [22], our study has a clear comparison
group based on the date of death and date of survey, and
a larger sample. In this sense, has a more homogenous
group from which to obtain clear differences. Still, Fig. 3
shows that Contigo has low costs in general, but the high
variability of the control costs dilutes the statistical dif-
ferences between program participants and conventional
medical care participants.

The limitations of this study are related to the differ-
entiation of costs between different health suppliers in
different regions of the country. However, costs were
standardized for this study with a national average, thus
allowing for global comparison. The costs obtained from
medical bills in a health care system, such as the Colom-
bian one, enable definitive data to be collected in an
approximate time span following 90 days of care or even
longer, which implies that the timeline for the analysis
must account for this time period when assessing the
true costs of care for individuals. The identification of
patients eligible for palliative care was mainly done using
the International Classification of Diseases 10th Revision
(ICD10) diagnoses reported in the clinical record, which
may indicate the presence of an unidentified population
with palliative needs in the health benefit plan adminis-
trator company.

Also, we acknowledge the lack of adjustment by
cofounders and the small sample size included in this
study. We showed that despite the size the study, our
results are likely to have internal validity as general char-
acteristics and costs of the sample are similar to the
population affiliated to the company. In addition, identi-
fication comes from the availability of the services, rather
than self-selection. As for external validity, the limitation
comes on the capability of other companies to integrate
services at the same level of quality and with trained
professionals.
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Conclusions

The investment in a palliative care model by a healthcare
payer has the potential to provide value to patients while
reducing payers’ costs. The attractive estimate of cost-
effectiveness makes this model of care a high priority for
future researchers to confirm these results and continue
to grow the evidence base for the value of palliative care
programs throughout the world.

Abbreviations

EAPB Health Benefit Plan Administrator Company
MQOL  McGill Quality of Life Questionnaire

QoL Quality of Life

cop Colombian pesos

ICUR Incremental Cost-Utility Ratio

QALY quality-adjusted life year

usb United States Dollar

ICD10  Classification of Diseases 10th Revision

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512904-024-01476-6.

Supplementary File 1: Questionnaire. Set of questions addressed to the
patient and their caregiver on sociodemographic data, state of health and
perception of quality of life

Supplementary File 2: Supplementary Tables. Output of regression tables
and figures for computing the incremental cost utility ratio and the incre-
mental net monetary benefit

Acknowledgements

We acknowledge the support received by Andrea Quintero as a research
assistance, and Katherine Russi as information analyst in the department of
Planning and Control, Sanitas.

Author contributions

LR, ID, AP, AC, AG contributed to conception, study design, methods and
protocol design; LR, AP, ID and AC contributed to data collection; LR, PR, LG, AP
performed the analysis and interpretation of the results. LR, PR, AP, LG, JS, GS,
JM helped in drafting the manuscript. All authors provided critical feedback
and helped shape the research, analysis and manuscript.

Funding

This work was supported by the Ministerio de Ciencia, Tecnologia e
Innovacién of Colombia - Convocatoria 807 de 2018 Code: 143580764115
Contract RC N° 719 de 2018.The funders had no role in study design, data
collection, analysis, interpretation, writing of the article, or decision to submit
for publication.

Data availability
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

All methods were carried out in accordance with relevant guidelines and
regulations including compliance with the Helsinki Declaration. This study
was approved by Fundacién Universitaria Sanitas Ethics Committee (CEIFUS
729-19). Informed consent of the patient and caregiver was obtained.

Consent for publication
Not applicable.


https://doi.org/10.1186/s12904-024-01476-6
https://doi.org/10.1186/s12904-024-01476-6

Rodriguez-Campos et al. BMC Palliative Care

(2024) 23:165

Competing interests
The authors declare no competing interests.

Received: 30 November 2022 / Accepted: 28 May 2024
Published online: 06 July 2024

References

1.

World Health Organization. Palliative Care [Internet]. Vol. Version 1. 2020
[cited 2022 Nov 9. https://www.who.int/health-topics/palliative-care.

Clark D, Baur N, Clelland D, Garralda E, Lopez-Fidalgo J, Connor S, et al. Map-
ping levels of Palliative Care Development in 198 countries: the Situation in
2017.J Pain Symptom Manag. 2020;59:794-e8074.

Knaul FM, Farmer PE, Krakauer EL, De Lima L, Bhadelia A, Jiang Kwete X, et al.
Alleviating the access abyss in palliative care and pain relief—an impera-
tive of universal health coverage: the Lancet Commission report. Lancet.
2018,391(10128):1391-454.

Reid EA, Kovalerchik O, Jubanyik K, Brown S, Hersey D, Grant L. Is palliative
care cost-effective in low-income and middle-income countries? A mixed-
methods systematic review. BMJ Support Palliat Care. 2019,9(2):120-9.
Zarate V, Kind P, Chuang LH. Hispanic valuation of the EQ-5D health states: a
social value set for Latin americans. Value Heal. 2008;11(7):1170-7.
Wichmann AB, Adang EMM, Stalmeier PFM, Kristanti S, Van Den Block L,
Vernooij-Dassen MJFJ, et al. The use of quality-adjusted life years in cost-
effectiveness analyses in palliative care: mapping the debate through an
integrative review. Palliat Med. 2017;31(4):306-22.

Cohen SR, Leis A. What determines the quality of life of terminally ill cancer
patients from their own perspective? J Palliat Care. 2002;18(1):48-58.

Cohen SR, Mount BM, Bruera E, Provost M, Rowe J, Tong K. Validity of the
McGill Quality of Life Questionnaire in the palliative care setting: a multi-
centre Canadian study demonstrating the importance of the existential
domain. Palliat Med. 1997;11(1):3-20.

Gardiner C, Ryan T, Gott M. What is the cost of palliative care in the UK? A
systematic review. BMJ Support Palliat Care. 2018;8(3):250-7.

Briggs AH, O'Brien BJ, Blackhouse G. Thinking outside the box: recent
advances in the analysis and presentation of uncertainty in cost-effectiveness
studies. Annu Rev Public Health. 2002;23(1):377-401.

Eckermann S. Health economics from theory to practice. Cham (UK): Springer
International Publishing; 2017.

Espinosa O, Rodriguez-Lesmes P, Orozco L, Avila D, Enriquez H, Romano G,
et al. Estimating cost-effectiveness thresholds under a managed healthcare
system: experiences from Colombia. Health Policy Plan. 2022;37(3):359-68.

20.

21.

22.

23.

24.

Page 10 of 10

Hoch J. All dressed up and know where to go: an example of how to use net
benefit regression to do a cost-effectiveness analysis with person-level data
(the A'in CEA). Clin Neuropsy. 2008;5(4):175-83.

Hoch JS. Improving efficiency and value in palliative care with net benefit
regression: an introduction to a simple method for cost-effectiveness analysis
with person-level data. J Pain Symptom Manag. 2009;38(1):54-61.
Sénchez-cérdenas MA. Rodriguez-campos LF. Estado actual de cuidados pali-
ativos. Obs Colomb Cuid Paliativos. 2021.

Yadav S, Heller IW, Schaefer N, Salloum RG, Kittelson SM, Wilkie DJ, et al. The
health care cost of palliative care for cancer patients: a systematic review.
Support Care Cancer. 2020;28(10):4561-73.

Farquhar MC, Prevost AT, McCrone P, Brafman-Price B, Bentley A, Higginson
1J, et al. Is a specialist breathlessness service more effective and cost-
effective for patients with advanced cancer and their carers than standard
care? Findings of a mixed-method randomised controlled trial. BMC Med.
2014;12(1):1-13.

Farquhar MC, Prevost AT, Mccrone P, Brafman-Price B, Bentley A, Higginson 1J
et al. Is a specialist breathlessness service more effective and cost-effective
for patients with advanced cancer and their carers than standard care? Find-
ings of a mixed-method randomised controlled trial. 2014.

Sahlen KG, Boman K, Brannstrom M. A cost-effectiveness study of person-
centered integrated heart failure and palliative home care: based on a
randomized controlled trial. Palliat Med. 2016;30(3):296-302.

Molina EH, Jaramillo YM, Alvarez-Ossorio ZR, Garcia AC, Diaz MA, Rincén

IM, Mayorga IM, Vicufia MN. Health care services utilization and cost in

the last year of life in Colombia: a retrospective study. Palliat Med Pract.
2021;15(1):9-17.

Prada SI, y Contreras JF. 2018. Gasto en el Ultimo afo de vida para pacientes
que mueren con cancer. Revista Colombiana de Cancerologia. 22, 1 (mar.
2018),3-7.

Gonzélez-vélez AE, Diaz-de-salamanca IV. Rodriguez-campos LF, Quintero-
Cardona YA, Rodriguez-lesmes PA. Assess Sanitas Health Promoter Entity’s.
2021;39(6):293-304.

Daire R, Donabédian H, Tambouras V, Sagot C. Quality of life in palliative care.
Soins Gerontol. 2019;24(139):25-7.

Pham B, Krahn M. End-of-life care interventions: an economic analysis. Ont
Health Technol Assess Ser. 2014;14(18):1-70.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.who.int/health-topics/palliative-care

	﻿Cost–utility analysis of a palliative care program in Colombia
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Quality of life
	﻿Costs
	﻿Data analysis

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


