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Abstract The purpose of this study was to compare demographic trends in the aging
of the Japanese and Brazilian populations on the basis of health indicator data collected
by the statistics bureaus of the Japanese and Brazilian governments. The demographic
and health indicator data from surveys by the Statistics Bureaus of the Japanese and
Brazilian governments and other sources were obtained from websites. The data showed
that Japan has an aging population, that the number of elderly persons in Japan is
increasing and that the Government of Japan has a plan to address future demands for
health resources by this aging population, whereas Brazil has a rapidly population
aging but no plan for its future health services. Brazil may need to increase the number
of hospitals and hospital beds and develop a medical care plan for the elderly within its

Unified Health System.
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Introduction

A worldwide increase in the elderly popula-
tion has been documented by several surveys.
V2 This is of concern to managers of health
care systems, because expensive interventions
are required for chronic diseases that beset
this population. The fast change in demo-
graphics requires new policies to minimize
the impact on health systems.

Japan is currently undergoing a remark-
able demographic change. Japan has the
fourth- oldest old population in the world. By
2050, one out of every three elderly persons
will be at least 80 years old.” This demo-
graphic transformation has profound impli-
cations for the Japanese social security sys-
tems, and, as a result, the “Long-Term Care
Insurance System” namely the “Kaigo Hoken
Seido” has been introduced.

Brazil became a main destination for over-
seas migration of Japanese laborers begin-
ning about 80 years ago, when the Japanese

government made emigration a state policy.
Many people emigrated from Yamaguchi
Prefecture. Most of the Japanese Brazilians
are now advanced in age. However, there is
little information on the demanded health
system for the elderly persons in Brazil in-
cluding elderly Japanese-Brazilians.

In 2000, elderly persons (that is, persons
aged 60 years or older) represented 8.1% of the
population of Brazil. The percentage is ex-
pected to increase to about 25.0% by 2050.
This demographic transformation has impli-
cations for provisions of health care needed
by such a large proportion of older people.
Aging of the population in Brazil will bring
with it new challenges that differ from those
confronted by developed countries like Japan,
and there are technologies and knowledge
that developed countries can share with devel-
oping countries.

The purpose of this study was to compare
demographic trends in aging of the Japanese
and Brazilian populations derived from
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health indicator data. In addition, compari-
son 1s also made between Sdao Paulo, Brazil,
and Yamaguchi Prefecture, Japan, because
Sdo Paulo is one of the cities that accepted
many immigrants from Yamaguchi Prefec-
ture. Although there are various population
and regional differences, the two specific ar-
eas were selected as representative regions of
the two countries. We discuss how the Japa-
nese experience can contribute to the estab-
lishment of policies in Brazil that will reduce
the impact of the aging population on the
Brazilian health system.

Methods

Demographic and health indicator data
obtained through surveys conducted by the
statistics bureaus of the Japanese and Brazil-
lan governments and obtained from other
sources were used.’ ® Most of the data are
available on websites and are as up to data as
possible. The demographic indicators used in
this study included elderly population esti-
mates, fertility rate, life expectancy at birth
and old-age dependency ratio (the number of
persons aged 65 years and over per 100 per-
sons aged 15 to 64 years). The health resource
indicators included the number of physicians,
dentists, nurses, general hospitals and hospi-
tal beds per 1000 population. These data were
analyzed to understand the situation in each
country and compared to identify potential
suggestions for formulation of Brazilian
health system policies that will meet the
needs of the aging population. Data from
Yamaguchi Prefecture, Japan, and Sao Paulo,
Brazil, were also included for comparison
between the two regions.

Results

Japan

In 1945, after the end of the World War II,
Japan went through a reconstruction period.
This period includes the first baby boom
(1947-1949). As shown in Table 1, in 1950,
persons aged 60 years or over represented
7.7% of the population in Japan, with ap-
proximately 76% of elderly persons belonging
to the young-elderly group (60-69 years of

age).

After the reconstruction period, Japan
entered a high economic growth period, and
social conditions in Japan improved consid-
erably. In 1960, 8.9% of the population was
made up of elderly persons (Table 1). The size
of the population and the numbers of physi-
clans, dentists, nurses and hospitals in
Yamaguchi Prefecture were 1.7%, 1.8%, 1.7%,
1.0% and 2.2% of the respective totals in Ja-
pan. The percentage of elderly persons in
Japan increased from 8.9% in 1960 to 10.7% in
1970. In 1970, life expectancy at birth was 69.8
years for males and 75.2 years for females in
Japan as a whole and 69.2 years for males and
75.3 years for females in Yamaguchi, in par-
ticular (Table 1).

These changes have resulted in an aging
society in Japan. The improvement in the
health situation is due to new medical tech-
nologies that have been effective in reducing
mortality, which in turn have increased life
expectancy. The old-age dependency ratio
increased from 8.3 in 1950 to 13.5 in 1980 (Ta-
ble 1). In 1990, the elderly persons comprised
17.3% of the national population, life expec-
tancy at birth was 76.0 years for males and
82.1 years for females, and the old-age de-
pendency ratio was 17.3. The public health
expenditure as a percentage of the gross do-
mestic product (WGDP) was 4.6 in 1990, 6.0 in
2000 and 6.2 in the following year (Table 1).
Currently, elderly persons comprise 25.6% of
the national population, and half of these
persons (13.2% of the national population) are
aged 70 years or over (Table 1).

Brazil

Before introduction of the Unified Health
System (UHS) in Brazil, there was a lack of
information available on the Internet. In
1980, elderly persons represented 6.1% of the
Brazilian population, and the fertility rate
was 4.3 (Table 2). The estimated population
and total number of elderly persons in Sao
Paulo were 21.0% and 1.3% of the respective
totals in Brazil. During the decade after in-
troduction of the UHS (1990-2000), the elderly
population increased to 6.1% of the total
population in Brazil. The country's fertility
rate decreased from 4.3 (1980) to 2.2 (2000)
(Table 2).

The numbers of physicians, dentists and
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Table 1 Past and projected demographic and health resource indicators in Japan and Yamaguchi

Indicators 1950 1960 1970 1980 1990 2000 2003 2025 2050
Japan

Population (millions) 83.2 93.4 103.7 117.1 123.6 126.9 127.6 121.1 100.6
Persons 60 years old or over (%) 7.71 8.86 10.66 12.90 17.31 23.46 25.55 34.89 42.02
Persons 60-69 years old (%) 4.90 5.45 6.47 7.20 9.61 11.71 12.31 11.97 13.28
Persons 70 years old or over (%) 2.81 3.41 4.19 5.71 7.70 11.75 13.24 22.92 28.74
Fertility rate 3.7 1.8 1.4 1.3 1.6 1.8
Life expectancy at birth male 69.84 73.57 76.04 77.71 78.36

Life expectancy at birth female 75.23 79.00 82.07 84.62 85.33

Old-age dependency ratio 8.28 8.92 10.25 13.50 17.33 25.30 28.46 46.09 59.11
Physicians per 1000 1.10 1.14 1.33 1.71 2.01

Dentists per 1000 0.35 0.36 0.45 0.59 0.71

Nurses per 1000 1.98 1.23 2.11 3.20 5.14

General hospitals per 1000 0.65 0.77 0.77 0.82 0.73 0.72°

Hospital beds per 1000 7.35 10.24 11.27 13.58 12.97

Public health expenditure (%GDP) 4.6 6.0 6.2

Yamaguchi

Population (millions) 1.5 1.6 1.5 1.6 1.6 1.5 1.5

Persons 60 years old or over (%) 13.30 16.26 22.44 28.86 30.89

Persons 60-69 years old (%) 8.82 11.82 13.35 13.56

Persons 70 years old or over (%) 7.44 10.62 15.51 17.33

Fertility rate

Life expectancy at birth male 69.16 72.96 75.74 77.03

Life expectancy at birth female 75.33 79.14 82.46 84.61

Old-age dependency ratio 13.35 17.55 23.94 34.90 38.18

Physicians per 1000 1.14 1.29 1.41 2.28

Dentists per 1000 0.35 0.40 0.41 0.50

Nurses per 1000 1.21 1.62 2.57 6.46

General hospitals per 1000 0.82 0.87 0.88 0.99 1.00°

Beds per 1000 8.25 11.43 13.32 18.62 18.67*

Yamaguchi in relation to Japan (calculated by the first author)

Population (%) 1.85 1.71 1.46 1.35 1.27 1.20 1.18

Persons 60 years old or over (%) 0.19 0.21 0.28 0.35 0.36

Persons 60-69 years old (%) 0.11 0.15 0.16 0.16

Persons 70 years old or over (%) 0.10 0.13 0.19 0.20

Physicians (%) 1.77 1.64 1.44 1.36

Dentists (%) 1.72 1.61 1.24 0.98

Nurses (%) 1.04 1.92 1.64 1.51

Hospitals (%) 2.16 1.64 1.54 1.64 1.65°

Sourses: Ministry of Internal Affairs and Communications, Statistics Bureau, Japan; Yamaguchi Prefecture, Yamaguchi
prefecture statistics division, Japan; United Nations, Human Development Report. Notes. Three dots (...) indicate that data were

not available or not found. * Data as of 2002; *: Data as of 2001.

nurses (per 1000 population) in Sdo Paulo
were higher than the respective numbers for
the country as a whole (Table 3). The numbers
of beds and hospitals in Sdo Paulo were simi-
lar to those in the country as a whole; how-
ever, this number did not comply with the
dynamics of human resources (Table 3). In
2000, the estimated population and number of
elderly persons in Sao Paulo represented 22.0
% and 1.4% of the total numbers in Brazil
(Table 2). The numbers of physicians, den-
tists, nurses and hospitals in Sdo Paulo were
27.2%, 35.8%, 28.7% and 11.2% of the respective
totals in Brazil (Table 3).

In Sdo Paulo, elderly persons aged 60 years
or over, 60-69 years and 70 years or over in

2000 represented 6.3%, 3.9% and 2.4%, respec-
tively of the total population. During the
decade after introduction of the UHS (1990-
2000), the public health expenditure did not
show any change (%GDP, 3.0% in 1990, 3.4% in
1996, 2.9% in 1998 and 3.4% in 2000).

According to projections for Brazil, the
elderly population will be increased from the
current 6.3% of the national population to
8.4% 1n 2025, with 3.8% aged 70 years or over,
and to 24.7% in 2050, with 13.2% aged 70 years
or over (Table 2). According to projections for
Sao Paulo, 7.6% of the population will be aged
60 years or over in 2010, and 7.2% in 2020.
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Table 2 Past and projected demographic indicators in Brazil and Sdo Paulo

Indicators 1980 1990 2000 2004 2010 2020 2025 2030 2040 2050
Brazil

Population (millions) 118.6  144.1 169.8 179.1 196.8 219.1 2289  237.7 2514  259.8
Persons 60 years old or over (%) 6.09 6.13 6.12 6.31 7.38 6.94 8.42 11.91  13.71  24.65
Persons 60-69 years old (%) 3.77 3.73 3.67 3.78 4.16 3.91 4.66 6.77 7.74 11.44
Persons 70 years old or over (%) 2.32 2.40 2.53 3.22 3.03 3.76 5.14 5.97 13.21
Fertility rate 4.3 2.2 2.2 2.1 2.1
Life expectancy at birth male 64.77 73.69 78.16
Life expectancy at birth female 72.55 80.86 84.54
Old-age dependency ratio 8.93 9.06 15.29 29.71
Sao Paulo

Population (millions) 24.9 31.5 37.4 39.8 43.4 48.7

Persons 60 years old or over (%) 6.33 6.24 6.29 6.51 7.63 .17

Persons 60-69 years old (%) 3.98 3.88 3.89 4.02 4.33 4.07

Persons 70 years old or over (%) 2.35 2.36 2.40 2.49 3.30 3.09

Fertility rate

Life expectancy at birth male 65.44

Life expectancy at birth female 74.8

Old-age dependency ratio 6.47 7.62 9.04

Sao Paulo in relation to Brazil (calculated by the first author)

Sao Paulo population (%) 21.03  21.88 22.02 22.23 22.07 22.23

Persons 60 years old or over (%) 1.33 1.37 1.38 1.45 1.69 1.59

Persons 60-69 years old (%) 0.84 0.85 0.85 0.89 0.96 0.91

Persons 70 years old or over (%) 0.49 0.52 0.53 0.55 0.73 0.69

Sourses: Department of Information and Informatics of Unified Health System, Brazil; State System of Data Analysis Foundation,

Brazil. Note. Three dots (...) indicate that data were not available

or not found.

Table 3 Health resource indicators for Brazil and Sao Paulo

Indicators 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
Brazil

Physicians per 1000 1.35 134 144 194 2.08
Dentists per 1000 064 085 0.89 086 0.96
Nurses per 1000 0.45 042 045 0.53 0.52
General hospitals per 1000 0.040 0.041 0.041 0.040 0.040 0.040 0.039 0.039 0.038 0.037 0.033
Beds per 1000 3.71 3.66 2.96 2.66
Public health expenditure (%GDP) 3.0 1.9 3.4 3.4 2.9 3.4 3.2

Sao Paulo

Physicians per 1000 1.96 199 2.02 242 2.53
Dentists per 1000 110 1.39 144 140 1.54
Nurses per 1000 0.59 055 059 0.70 0.65
General hospitals per 1000 0.024 0.024 0.023 0.021 0.021 0.020 0.020 0.020 0.019 0.019 0.016
Hospital beds per 1000 4.06 3.91 2.86 2.50
Sao Paulo in relation to Brazil (calculated by the first author)

Physicians Sao Paulo (% Physicians Brazil) 31.63 32.36 30.53 27.21 26.57
Dentists Sao Paulo (% Dentists Brazil) 37.11 35.45 35.53 35.77 31.45
Nurses Sao Paulo (% Nurses Brazil) ... 28,67 28.33 2857 28.67 27.19 ..
Hospital Sao Paulo (% Hospitals Brazil) 12.96 12.62 12.33 11.67 11.47 11.29 11.34 11.20 11.16 11.01 10.90

Sourses: Department of Information and Informatics of Unified Health System, Brazil; State System of Data Analysis Foundation,

Brazil; United Nations, Human Development Report. Note. Three

Japan and Brazil

Life expectancy in Brazil is expected to
increase to 78.2 years for males and 84.5 years
for females by 2050, similar to the current
situation in Japan (Tables 1, 2). The fertility
rate in Brazil decreased from 4.3 in 1980 to 2.2
in 2004, whereas in Japan, it decreased from
3.71n 1950 to 1.3 in 2003. Thus, the population
of persons aged 60 years or over in Japan
increased rapidly from 7.7% in 1950 to 25.6% in

dots (...) indicate that data were not available or not found.

2003. In contrast, the population of elderly
persons aged 60 years or over in Brazil in-
creased slowly from 6.1% in 1980 to 6.3% in
2004, but 1t is estimated to increase to 24.7% in
2050.

The numbers of physicians and dentists per
1000 population are similar between the two
countries, but the number of nurses i1s lower
in Brazil (0.5 in 2000) than in Japan (5.1 in
2000). Also, the numbers of hospitals and
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hospital beds in Brazil are much lower than
the numbers in Japan.

Discussion

In 1990, the UHS with a single command in
each regional sector was instituted by law
8080 of the Brazilian constitution, and the
Ministry of Health with manager of union
sphere was defined.” The system has four
main directives: a) decentralization, b) one-
way command in each regional sector, c)
integrality of attendance, and d) community
participation. Community participation is
achieved through health conferences and
health councils.” Each conductor under the
UHS has to perform four main functions: a)
formulation and planning of health policy, b)
financing, ¢) coordination, control, manage-
ment and assessment of the network/system
and private or public conferences and d) direct
delivery of health services.®

From the data we obtained, it is clear that
the population of Japan is changing to a
population with a large number of elderly
persons and small number of children (0-15
years of age) causing new demands for special
health care. Moreover, the number of elderly
persons who need health care over a long
period 1s increasing and is expected to in-
crease even further. Usually, family members
had to look after the elderly and take respon-
sibility for them. To adjust to the new de-
mands, the Japanese social system has been
changed to incorporate the “Kaigo Hoken Sy-
stem”. Further reform and planning for fu-
ture social change are also being considered.

The increase in elderly persons in Japan
has been accompanied by a reduction in the
fertility rate and a shift in life expectancy at
birth. The public health expenditure as %GDP
for elderly persons increased with the in-
crease in the elderly population. The increase
in elderly persons in Brazil has also been
accompanied by a reduction in the fertility
rate and a shift in life expectancy at birth;
however, the public health expenditure as
%GDP for elderly persons did not increase
with the increase in elderly population.

An increase in the Japanese public health
expenditure over time has been observed since
estimation  began in  1954.  Several

explanations for the increase have been pro-
posed, including more government invest-
ment in health care in response to the needs
caused by the increase in the elderly popula-
tion. In the case of Brazil, a national health
insurance system like the one in Japan has
not been established. The Brazilian govern-
ment does not have a long term plan for
health expenditure for the elderly population.
However, considering the expected increase in
the number of elderly people (as shown in
Table 2) over the next several decades, it is
assumed that there may be a need to increase
the number of hospitals and hospital beds and
the overall public health expenditure for the
elderly population in Brazil.

Some studies conducted by Brazilian re-
searchers have shown that elderly persons in
Brazil are the most frequent users of health
services."”"” Nevertheless, there is no plan or
investment within the UHS for the future
increase in the elderly population in Brazil.
There is one center for the elderly in Sao
Paulo with some programs, but this is not
enough. The numbers of physicians and den-
tists per 1000 population exceed the numbers
in Japan, but this is not so for nurses. The
number of nurses may have to be increased, a
plan is needed to increase the infrastructures
needed for the Brazilian elderly, and existing
Brazilian health professionals may have to be
prepared for health care services needed by
the elderly.

In our present study, the health situations
of Yamaguchi Prefecture, Japan, and Sio
Paulo, Brazil, were compared. Findings were
similar. Sdo Paulo is one of the major regions
for emigration from Japan, and many people
from Yamaguchi Prefecture started a new life
in Sao Paulo. Sdo Paulo is a large city, and
Yamaguchi Prefecture is a combination of
urban and rural area. However, in the rural
parts of Yamaguchi Prefecture, social sup-
port for health care has been introduced.
Further investigation into cultural and
health system differences between Japan and
Brazil including Japanese emigrants is appre-
ciated.

Conclusions

The data we obtained indicated that the
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high number of elderly people prompted the
Japanese government to introduce the the
“Long-term Care Insurance System” named
“Kaigo Hoken Seido”. In Japan, the public
health expenditure as %GDP for the elderly
increased with the increase in the elderly
population. A similar increase in the public
health expenditure may be needed in Brazil to
improve accessibility of the increasing elderly
population to health services. The number of
nurses may need to be increased, a plan is
needed to increase infrastructures needed for
the Brazilian elderly, and existing Brazilian
health professionals may have to be prepared
for health care services needed by the elderly.
To meet the needs of the rapidly aging popu-
lation projected for Brazil, programs may be
introduced within the centralized Brazilian
UHS for improvement of the present status
and future of the elderly population. Facili-
ties for training and specialization to increase
the number of professionals in gerontology
may be needed. Attention should be given to
data collection on elderly persons, which
might be helpful for discussion about the
problems of the elderly in Brazil and thus for
future policy-making.

References

1) Ministry of Health, Labor and Welfare.
Annual Report on health and welfare,
1999. Website: http://www.mhlw.go.jp
/english/index.html, accessed on Octo-
ber 23, 2004.

Brazilian Institute of Geography and
Statistics Foundation. Website: http://
www.1lbge.gov.br/, accessed on December
15, 2004.

3) United Nations. World population aging:

2)

4)

5)

6)

7)

8)

9)

10)

11)

1950-2050. Department of Economic and
Social Affairs. Population Division.
United Nations: New York, 2001.
Yamaguchi Prefecture. Yamaguchi pre-
fecture statistics division (in Japanese).
Website: http://www.pref.yamaguchi.lg
.jp/, accessed on January 17, 2005.
Department of Information and Infor-
matics of Unified Health System (in Por-
tuguese). Basic statistics and indicators
2003. Website: http://www.datasus.gov.
br/, accessed on October 7, 2004.

United Nations. Human Development
Report. Website: http:// hdr.undp.org/,
accessed on January 25, 2005.

State System of Data Analysis Founda-
tion (in Portuguese). Website: http://w
ww.seade.gov.br/, accessed on October
23, 2004.

Ministry of Internal Affairs and Com-
munications. Statistics Bureau. Website:
http://www.stat.go.jp/english /index.ht
m, accessed on November 16, 2004.
Souza, R.H.: The Brazilian Public Health
System. In International Seminar: Ten-
dencies and challenges of America’s

Health System (in Portuguese). Séao
Paulo, Brazil, August 11-14, 2002.
Veras, R.V., Lourenco, R., Martins,

C.S.F., Sanchez, M.A.S. and Chaves,
P.H.: The new paradigm of attendance
model in the health sector; consequences
of population explosion of elderly in Bra-
zil (in Portuguese). Brazilian Medicine of
Group Association.

Ramos, L.R.: Two year follow-up study
of the elderly residents in S. Paulo, Bra-
zil; methodology and preliminary re-
sults. Rev. Saide Publica 32 : 397-407,
1998.



