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Health care costs in the last four years 
of life for private health plan beneficiaries 
in Brazil

Marcos Bosi Ferraz,1 Isaura Cristina Miranda,2 Jorge Padovan,2

Patricia Coelho de Soárez,2 and Rozana Ciconelli 1

Objective. To examine health care use and expenditures by Brazilians covered by private
health care plans in the last four years of life. 
Methods. Health plan provider enrollee files and death certificate data were used for 274
health plan beneficiaries who died in 1998, 1999, and 2000. Resources used for a beneficiary in
the year of death and in the three years prior to death were identified. Descriptive statistical
analyses were used for clinical and socio-demographic characteristics and to describe the costs. 
Results. Of the 274 deaths included in this analysis, 92 occurred in 1998, 82 in 1999, and
100 in 2000. Most of the deceased were males (61.4%). Distribution in terms of type of health
plan coverage (full versus hospitalization-only coverage) was similar among beneficiaries
(53% had hospitalization only and 47% had full coverage). The total health plan expenditure
in the last four years of life for the 274 decedents was US$ 26 300 283 (US$ 12 287 723 for
beneficiaries with hospitalization-only and US$ 14 012 560 for those with full coverage). Ex-
penditures increased progressively in the four years preceding death. About 70% of medical
expenses for decedents in the four years of this analysis were incurred in the last year of life.
Conclusion. Relatively large amounts of health care resources are used by Brazilian private
health plan participants in their last year of life, suggesting that specific strategies are needed
to optimize the allocation of medical care resources for these patients.
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ABSTRACT

In most populations, life expectancy
has increased progressively, generat-
ing the need for extended health care

for those who now live longer. The sig-
nificant rise in the incidence of co-
morbidities and progress in the diag-
nosis and treatment technologies that
are available to extend and improve
life have had an impact on the ageing
population. Extended life expectancy
has been pointed to as the main deter-
minant of increased health care costs
in industrialized nations (1, 2). Some
authors suggest that rather than the

age of a patient, the last months of life
and the technological interventions
now available are the most important
factors determining increased health
costs (3, 4). 

The consequent increase in health
care costs is challenging and has moti-
vated intensive research for better
strategies for the health care system.
The specialized literature suggests that
terminal patients receive most of their
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health care in the last days, weeks, or
months prior to death, which could
have an important impact on the
health care system (5–8).

Hoover et al. (9) compared medical
expenses in the last year of life for
elderly patients (over 65 years old) 
and people of the same age group who
did not die (survivors) within the
study time frame. The authors ob-
served that between 1992 and 1996, the
average medical expense for dece-
dents 65 years old and older in their
last year of life was US$ 37 581 com-
pared with US$ 7 365 for the control
(survivor) group. Age at the time of
death did not impact significantly on
the mean total cost. 

Scitovsky (10) looked at the health
care received in the last 12 months of
life and the potential relationship with
age, functional status, and medical
care. The author observed that patients
65 to 79 years old with good functional
status received significantly more hos-
pital and medical intensive care than
did older individuals (80 years or
older) who received more supportive
measures. Total expenses in the older
group (80 years or older) were slightly
lower than in the 65–79-year age group.
The report concluded that more inves-
tigation is needed, including studies
with larger samples, before we can say
that higher health costs in the last years
of life are due to the inappropriate use
of high technology in health care. 

This is doubtless an issue of great in-
terest, since it can have a direct impact
on the planning and development of
health care strategies. The health sys-
tem has been continuously challenged
to improve its efficacy by improving
the quality of medical services and re-
ducing costs (1, 11). An understanding
of the factors related to the use of re-
sources and to the increased costs in
the last years of life can lead to more
rational use of scarce resources (12–15).

The allocation of health care re-
sources also raises important philo-
sophical and ethical questions. All in-
dividuals, at least theoretically, should
have the right to receive health care,
and one’s health care budget should
be equally distributed throughout life.
If one’s health care budget is gradually

used up over time, any additional un-
expected costs at the end of life could
be detrimental to the health care of
other individuals involved in the same
system (3). 

An important element to bear in
mind when evaluating health costs is
the importance of palliative care to pa-
tient treatment. In the community of
caregivers, there is general consensus
that some heroic measures are obliga-
tory in certain circumstances, gov-
erned by professional standards (16).
However, if an intervention to prolong
life cannot provide a minimal quality
of residual life, it must be reconsidered.
These palliative measures contribute 
to a substantial increase in health care
costs toward the end of life. This dis-
cussion, however, goes beyond cost
alone, and the decision to withdraw
life-sustaining treatment is difficult for
all concerned, involving ethical consid-
erations, uncertainty about the progno-
sis, and potential caregiver remorse. 

The issue of whether or not it is
“worth” investing in patients in the
last year or two of their lives is one of
values and ethics and, while certainly
important, is outside the scope of this
paper.

Our purpose here is to analyze the
use and costs of hospital and ambu-
latory health care by beneficiaries of 
a private health plan in São Paulo,
Brazil, in the last four years of their
life. All beneficiary deaths between
1998 and 2000 and the costs related to
their health care were systematically
analyzed.

MATERIALS AND METHODS

The study sample consisted of all
beneficiaries (274 individuals) enrolled
in a private health care plan in São
Paulo, Brazil, who died in 1998, 1999,
and 2000. The sample was selected
from the health care payer database,
which identified beneficiaries by name
and identity number. Using this infor-
mation, resources used for a benefi-
ciary in the year of his or her death and
in the three years prior were identified.
The data covered health care resources
used between 1995 and 2000.

The analyses are based on the cost in-
curred on the date of payment; the date
the services were provided was not in-
cluded in this analysis. Expenses were
converted from the Brazilian real (R$)
to U.S. dollars using the average ex-
change rate for the period (US$ 1.00 =
R$ 1.30). Our analysis does not intend
to assess opportunity costs, but rather
to examine the totality of health care
expenses in the last four years of life.
This analysis also excludes all of the
costs associated with loss of productiv-
ity and any expense that may have
been paid directly by the beneficiary,
his family, or a financial source other
than the health care provider. This
analysis is based on the health care
payer perspective and includes only
those expenses effectively recognized
and paid for by the payer.

Costs in the year of death were those
incurred in the 365 days before death.
A similar definition was used to deter-
mine costs in the three years prior to
death.

To facilitate an understanding of the
data presented, some definitions of
cost categories that reflect the health
plan policies are described in Table 2
and Figure 1. The confidentiality of the
data has been maintained as patients
are identified by initials, and the data
were not evaluated individually.

Clinical and socio-demographic
data, along with the costs associated
with health care, have been submitted
to descriptive statistical analysis. T-
tests were used to compare the two
coverage groups (full coverage and
hospital-only coverage) in terms of
age at death, health care resources
used, and the costs incurred in the
four years prior to death. The results
were considered significant at the 0.05
level.

RESULTS 

The data were obtained directly
from the health care payer. The costs
refer to total financial expenditures
recorded in the payer database that are
directly related to beneficiaries who
died in 1998, 1999, and 2000. A total of
274 beneficiaries died in this period.
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Ninety-two deaths occurred in 1998,
82 in 1999, and 100 in 2000.

Table 1 shows the number of deaths
according to gender and age group.
Deaths were more frequent among
men (61.3%), and most deaths (77%)
occurred after 60 years of age.

The distribution of study subjects by
type of health service used (consulta-
tions, diagnostic services, clinical and
surgical hospitalization, home care, ma-
ternity care, urgent care, and emergency
room services) during the years of the
study is shown in Table 2. Slightly more
beneficiaries had hospitalization-only
coverage (53%), but the difference is not
statistically significant (P < 0.001). All of
the deceased used consultations, diag-
nostic services, and clinical and surgical
hospitalization, with about 20% using
these services at least once in the four
years prior to death. Clinical and surgi-
cal hospitalizations corresponded to
37.8% of the services used by the de-
ceased in the period of the study.

The relative and cumulative distri-
bution of costs for the patients who
died in 1998, 1999, and 2000 according
to the health services used is presented
in Figure 1. Most of the costs (84.64%)

are related to clinical (42.71%) and sur-
gical (41.93%) hospitalizations. Con-
sultations and diagnostic services ac-
counted for 1.47% and 3.27% of costs,
respectively.

The distribution of total and relative
costs in the year of death and in the
prior three years by age group is shown
in Figure 2. In absolute terms, the most
expensive age groups in decreas-
ing order were 71–80-year-olds, 61– 
70-year-olds, and those ≥ 81 years old.

However, extremes of age (0–10 years
old and ≥ 81 years old) were associated
with higher relative costs when com-
pared with the other age groups. 

Differences in health costs according
to the type of coverage of the deceased
(full coverage or hospitalization-only)
were not statistically significant (P <
0.001). The data show that the costs for
both types of coverage are higher in
months 1 to 12 before death (account-
ing for 70.8% of costs for beneficiaries

TABLE 1. Gender and age distribution of 274 decedents enrolled in a private health
plan in Brazil; 1998–2000

Male Female Total 

Age group No. % No. % No. %

0–10 3 1.8 2 1.9 5 1.8
11–20 4 2.4 0 0 4 1.5
21–30 4 2.4 1 0.9 5 1.8
31–40 4 2.4 4 3.8 8 2.9
41–50 7 4.2 2 1.9 9 3.3
51–60 19 11.4 14 13.2 33 12.0
61–70 29 17.3 19 18.0 48 17.5
71–80 78 46.5 34 32.0 112 40.9
≥ 81 20 12.0 30 28.3 50 18.2

Total 168 61.3 106 38.7 274 100.0

TABLE 2. Type of private health plan coverage and use of health services by year of death for 274 beneficiaries in Brazil; 1998–2000

Deaths in Deaths in Deaths in 
1998 1999 2000 Total

Type of plan and services used No. % No. % No. % No. %

Hospitalization-onlya 47 51.0 45 34.9 54 54.0 146 53.3
Full coverageb 45 49.0 37 45.1 46 46.0 128 46.7
Clinical hospitalizationc 136 20.2 120 19.3 152 20.2 408 20.0
Examsd 134 19.9 116 18.7 155 20.6 405 19.7
Consultationse 139 20.6 108 17.4 128 17.0 375 18.3
Surgical hospitalizationf 114 17.0 124 19.9 127 16.9 365 17.8
Urgent careg 88 13.0 73 11.7 89 11.8 250 12.2
Emergencyh 56 8.3 62 10.0 78 10.4 196 9.6
Home carei 7 1.0 19 3.0 21 2.8 47 2.3
Maternityj 0 0.0 0 0.0 2 0.3 2 0.1

a Hospitalization-only: benefits for medical services in a hospitalization setting only.
b Full coverage: benefits for outpatient services provided by a primary care physician or specialist, as well as hospitalization and diagnostic services.
c Clinical hospitalization: hospitalization due to any clinical cause.
d Exams: diagnostic medical tests prescribed during consultation.
e Consultations: visits of a patient to a physician or other health professional, performed in the physician’s or other health professional’s office.
f Surgical hospitalization: hospitalization for surgical procedures. 
g Urgent care: urgent medical care without the need for clinical observation or hospitalization.
h Emergency care: medical services provided in the emergency room with potential clinical observation or hospitalization.
i Home care: medical assistance at home which is related to, and followed previous hospitalization. The main conditions considered for home care are: patients 65 years or older with three or

more hospitalizations due to the same cause/procedure in one year; patients with chronic diseases such as heart failure, chronic obstructive pulmonary disease, cerebrovascular disease, and
diabetes mellitus; patients recovering from trauma with fractures and osteoarticular disease; patients with cancer.

j Maternity: all costs related to pregnancy and delivery.
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FIGURE 2. Distribution of health care costs incurred by private health plan beneficiaries in the four years prior to death, by age group;
Brazil
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FIGURE 1. Cumulative costs for health services during four-year period prior to death for private health plan beneficiaries in Brazil;
1995–2000
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Note: Expenses were converted from the Brazilian real (R$) using the average exchange rate for the period (US$ 1.00 = R$ 1.30).
a Clinical hospitalization: hospitalization due to any clinical cause.
b Surgical hospitalization: hospitalization for surgical procedures. 
c Exams: diagnostic medical tests prescribed during consultation.
d Consultations: visits of a patient to a physician or other health professional, performed in the physician’s or other health professional’s office.
e Home care: medical assistance at home which is related to, and followed previous hospitalization. The main conditions considered for home care are: patients 65 years or older with three

or more hospitalizations due to the same cause/procedure in one year; patients with chronic diseases such as heart failure, chronic obstructive pulmonary disease, cerebrovascular dis-
ease, and diabetes mellitus; patients recovering from trauma with fractures and osteoarticular disease; patients with cancer. 

f Urgent care: urgent medical care without the need for clinical observation or hospitalization.
g Emergency care: medical services provided in the emergency room with potential clinical observation or hospitalization.
h Therapy: costs related to medication or any other therapy.
i Out of coverage services: services and procedures not covered under the health plan contract, such as chiropractic services, acupuncture, etc.
j Maternity: all costs related to pregnancy and delivery.
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with hospitalization-only and 72.0% for
those with full coverage) and in months
13 to 24 before death (18.5% for benefi-
ciaries with hospitalization-only cover-
age and 17.4% for those with full cover-
age). Table 3 displays the costs of health
care services in the last 12 months of
life. In the four months prior to death,
the costs correspond to about 50% of
the total costs in the 48 months ana-
lyzed. This distribution does not differ
significantly between the two types of
coverage. The data also show that as
death approaches, costs progressively
increase in the 48 months analyzed.

DISCUSSION

This study shows that most of the
costs related to beneficiary health care,
about 70% of the total, occur in the last
year of life. Costs decrease progres-
sively from the year of death to the
fourth year prior to death. Age group
analysis shows a similar pattern.

Most of the deaths occurred in the
71–80-year-old group, and health costs
were higher in these patients as com-
pared to the other age groups. Van Vliet
and Lamers (17) evaluated costs in the
seven years prior to death in the general
population and observed that costs per
person-year in the last calendar year of
life were 15.3 times the average spent
on survivors. For decedents younger
than 65 years old, this number was 27.3
times the average, and for those over 65
years old, it was 4.7 times the average.
These results differ from our study,
where health care costs were highest for
71–80-year-olds. In our study we ob-
served that the highest costs were re-
lated to hospitalization. No significant
difference was observed in hospitaliza-
tions due to clinical or surgical prob-
lems (P < 0.001). Following hospitaliza-
tion costs, the most expensive were
radiotherapy or chemotherapy costs.
Other authors have found similar re-
sults (18). In the United States, 27% to
30% of Medicare costs each year are as-

sociated with only 5% to 6% of the ben-
eficiaries that die in that particular year.
Much of the cost in the last month of life
is related directly to hospitalization (19).

Costs associated with death are sim-
ilar in both types of health care plans
analyzed in our study. An explanation
would be that patients with hospital-
ization-only plans are hospitalized
more often than those with full cover-
age, and receive a number of proce-
dures covered by the plan during their
stay in hospital. 

Liu and Yang (20) examined health
care use and expenditures in the last
year of life for adults covered by Tai-
wan’s National Health Insurance
(NHI). They selected 9 369 adult dece-
dent beneficiaries from NHI enrollee
files and death certificate data files for
1999. Ten thousand randomly sam-
pled adult NHI beneficiaries who
were alive on 31 December 1999 were
selected as a survival control group.
The total NHI expenditure in the last
year of life for the 9 369 decedents was

TABLE 3. Total costs and cumulative percentage of costs for private health plan beneficiaries in their last 12 months of life according to
the type of health plan coverage (full coverage versus hospitalization-only), Brazil

Hospital-only coverage Full coverage Total

Months Costs No. of Cumulative Costs No. of Cumulative Total cost No. of Cumulative
before death (US$) beneficiaries costs (%) (US$) beneficiaries costs (%) (US$) beneficiaries costs (%)

1 4 538 242 117 36.9 4 152 661 115 29.6 8 690 903 232 33.0
2 873 636 46 44.0 1 044 085 115 37.1 1 917 721 161 40.3
3 661 370 52 49.4 659 373 91 41.8 1 320 744 143 45.4
4 440 028 46 53.0 770 598 86 47.3 1 210 626 132 50.0
5 484 122 46 56.9 511 390 69 50.9 995 512 115 53.7
6 379 856 42 60.0 630 212 84 55.4 1 010 068 126 57.6
7 254 956 43 62.1 563 643 96 59.5 818 599 139 60.7
8 253 391 28 64.2 324 032 86 61.8 577 423 114 62.9
9 250 402 35 66.2 353 653 84 64.3 604 055 119 65.2

10 268 122 37 68.4 414 977 82 67.3 683 098 119 67.8
11 152 798 32 69.6 306 777 83 69.4 459 575 115 69.5
12 137 168 23 70.8 357 170 77 72.0 494 338 100 71.4

Total months 1–12 
before death 8 694 090 70.8 10 088 571 72.0 18 782 660 71.4

Total months 13–24 
before death 2 277 067 89.3 2 436 643 89.4 4 713 710 89.3

Total months 25–36 
before death 1 289 800 99.8 1 443 175 99.7 2 732 974 99.7

Total months 37–48 
before death 26 767 100.0 44 171 100.0 70 938 100.0

Total 12 287 723 100.0 14 012 560 100.0 26 300 282 100.0

Note: Expenses were converted from the Brazilian real using the average exchange rate for the period (US$ 1.00 = R$ 1.30). 
Cents were rounded off to the nearest whole dollar.
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US$ 71.6 million. About 54.5% of all
medical expenses in the last year of life
were incurred in the last three months
of life. In our study we observed that
about 50% of the total costs occurred
in the last four months before death. 

In Brazil, the public health care sys-
tem or Sistema Único de Saúde (SUS)
provides universal coverage and is fi-
nanced mostly by general taxation. All
183 million Brazilian citizens have the
right to SUS coverage, but the system
has coverage and quality problems
and is mainly used by low-income
groups. Some 37 million people, those
regularly employed and in the middle-
and upper-income levels have private
insurance. Because our study sample
was served by a private health care
plan, it is not representative of the
poorest segments of the population,
but it does include different socioeco-
nomic categories. Twenty-five percent
of the decedents were from middle-
and upper-income brackets and able
to pay their own private insurance.
Seventy-five percent of decedents
were from lower socioeconomic cate-
gories with health insurance provided

by their employers. Had the study
subjects belonged to the poorest seg-
ments of the population we can as-
sume that the costs would have been
lower, as these persons would have
had less access to health care services.

This work has some limitations.
First, it is a retrospective study; its
quality and reliability depend on the
accuracy and availability of the origi-
nal data. Because the data came from
the payer database (cost accounting
system), it is likely to be reliable (21).
Second, we analyzed the amounts
charged by and paid to the health care
provider, which may or may not reflect
actual resource consumption or costs.
Third, because this analysis adopted
the perspective of the payer, important
indirect costs were not considered.
Costs related to productivity losses for
the beneficiaries, their families, and
caregivers were not taken into account
in our study, nor were expenses di-
rectly paid by the beneficiaries or other
sources. The conclusions are therefore
limited by the cost categories used.

Our results demonstrate that the
highest costs related to death occur in

the last year of life, more specifically in
the four months prior to death. Higher
costs were observed for people in the
71–80-year age group as compared
with the other age groups. No signifi-
cant difference in costs was observed
between the two types of health plans
analyzed—hospitalization-only or full
coverage (P < 0.001).

Substantial health care resources
are used by Brazilian private health
plan participants in their last year of
life, suggesting that specific strate-
gies are needed to optimize the alloca-
tion of medical care resources to these
patients. 

This study addresses an issue that
has been analyzed extensively in in-
dustrialized nations, but little research
has been done in Brazil and other de-
veloping nations. As the Brazilian
population ages, end-of-life health
care costs will become critical to the fi-
nancing and management of the na-
tion’s health care services. Further eco-
nomic studies are needed to provide
an empirical measurement of health
care resource utilization and costs in
the last years of life.
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Objetivo. Examinar la utilización de los servicios de salud y los gastos asociados du-
rante los últimos cuatro años de vida de brasileños con seguro privado de salud.
Métodos. Se emplearon los expedientes del seguro y los certificados de defunción
de 274 beneficiarios de seguros de salud que murieron entre 1998 y 2000. Se identifi-
caron los recursos utilizados para cada beneficiario durante el año que murió y los
tres años anteriores. Mediante métodos estadísticos descriptivos se analizaron las ca-
racterísticas clínicas y sociodemográficas y se describieron los costos.
Resultados. De los 274 fallecidos analizados, 92 murieron en 1998, 82 en 1999 y 100
en 2000; la mayoría de ellos (61,4%) eran hombres. La distribución según el tipo de se-
guro de salud fue similar (cobertura total: 47%; solo cobertura de hospitalización:
53%). El gasto total del seguro de salud en los últimos cuatro años de vida de los 274
fallecidos fue de US$ 26 300 283 (US$ 12 287 723 para los beneficiarios con cobertura
de hospitalización solamente y US$ 14 012 560 para los que tenían cobertura total).
Los gastos aumentaron progresivamente en los cuatro años previos a la muerte. Cerca
de 70% de los gastos médicos de los fallecidos en los cuatro años analizados corres-
pondieron al último año de vida.
Conclusiones. Los brasileños con seguro médico privado utilizan una cantidad rela-
tivamente grande de recursos sanitarios en su último año de vida, por lo que se re-
quieren estrategias específicas para optimizar la asignación de recursos de atención
médica para estos pacientes.

Muerte, costos de la atención en salud, seguro de salud, cuidado terminal, Brasil.

RESUMEN

Costos de la atención
sanitaria en los últimos cuatro
años de vida de beneficiarios
de seguros privados de salud

en Brasil
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