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Abstract

This review presents an analysis of the current state of gerontological and geriatric research in
Portugal, and highlights the need for a national consensus and funding for age-related research
projects. Such efforts must be multidisciplinary, since the process of aging encompasses biological,
psychological, social, economic and cultural aspects.

Demographic studies reveal a growing population of elderly in Portugal as a result of a healthier
population in general. This increased life expectancy, however, is accompanied by a parallel increase
in degenerative pathologies and care costs among the elderly.

Preventive medicine is an important tool to reduce health care costs and avoid or abbreviate
suffering from age-related syndromes, but such projects on a national basis neither exists, nor
does gerontology or geriatrics receive funding to perform needed research. Consequently, research
on aging depends on the initiative of individual investigators who, without funding or cohesive
programs, can do little to improve the low scientific output in this area.

The implementation of a national program, that can establish health care policy and priorities as
well as fund the necessary research, will permit organized cooperation among the different scientific
disciplines related to aging. This is a crucial step toward improving present knowledge, ensuring
application of experimental and statistical results to the clinical care of the aging population, and
attract young investigators to this field. © 2001 Elsevier Science Inc. All rights reserved.

1. Introduction

A commitment to aging research has not yet emerged in Portugal. Studies on the
population structure and evolution by gender and age, as well as the demographic aging
(Santana, 2000) and data from the decennial population census established by the Portu-
guese National Institute of Statistics, show that Portugal is fifth among European nations in
a low percentage of aged people relative to the total population (Fig. 1). The proportion of
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Fig. 1. Percentage of people over 65 years-old in European Union Countries. Individuals over 65 years old are
represented as a percentage of the total population according to data from Eurostat collected in 1996 and
published in 1998 (Instituto Nacional de Estatistica, 1999). EU — European Union; DK — Denmark; ES —
Spain; FR — France; IE — Ireland; IT — Italy; PT — Portugal; UK — United Kingdom; NL — The
Netherlands; LU — Luxemburg; FI — Finland.

elderly citizens in Portugal was lower (86 elderly to 100 young persons) than the mean
estimated for the European Community (90 elderly to 100 young persons). A decline in the
number of births sustained for one or more decades, as has been observed in the last years
in Portugal, reduces the proportional significance of the young, and, conversely, increases
that for the elderly (Fig. 2). Such an alteration in the demographic age structure favours the
increased proportion of older versus younger individuals, leads to the aging of the popula-
tion and is probably related to the increasing interest in gerontological/geriatric research
that has been observed recently.
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Fig. 2. Distribution of the Portuguese population according to age from 1960 to 1991. (A) Comparison of the
different age groups; (B) analysis of the over 65 years old. Values are calculated as a percentage of the total
population; both genders are included (Livro Branco da Seguranca Social, 1998).
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Old age is a multifactorial process encompassing physiological and pathological
phenomena as well as environmental and socioeconomic influences. As a life stage,
aging can be defined on the basis of alterations occurring at the cellular and sub-cellular
levels, as well as on tissues, organs and systems. Accordingly, the aging process is
beginning to be understood on a molecular basis, clarifying the means by which genetic
manipulation may affect the rate of age.

Although pharmacological and genetic research is currently attracting increasing
support both in the field of gerontology (the study of aging processes) and geriatrics
(the treatment of diseases associated with aging), the psychological and social components
should not be ignored. Research on aging must include such areas as statistics, demogra-
phy, nutrition and social policy. Research programs in this area have defined two main
goals: To prolong human life, and to enhance the quality of life.

Aging is not yet a unified field, and research on aging requires the engagement not only
of biomedical researchers, but also of economists, social scientists and various health care
professionals. This review examines the main fields of interest of the major scientifically
active Institutions in aging research in Portugal.

2. Scientific activity in research on aging in Portugal

Most age-related research, focused on biomedicine, has been developed at the Schools
of Medicine at the Universities of Lisbon, Porto and Coimbra. Institutes dealing exclu-
sively with age-related research do not exist, gerontology is not a discipline in Medical
School Curricula and, Advanced Courses on aging have not yet been organized. Accord-
ingly, research on the medical aspects of aging is unorganized and distributed among
various clinical entities in general hospitals, since only recently have specialized geriatric
wards dealing with the ‘heavier’ and difficult elderly cases been created (Hospital Magal-
haes de Lemos, Porto).

Although there is not a general funding program for aging research in Portugal, several
research initiatives have focused on health and social care for the elderly; new technol-
ogies and designs to help the elderly remain autonomous; studies of the causes and
influences of age-related diseases and disability; prevention, treatment and rehabilitation
strategies; and the molecular and cellular changes associated with cell death and senes-
cence. It is important to note that much of the relevant research is conducted within the
confines of individual diseases and technologies focused on the health and well-being of
aged people rather than under aging per se.

A few aging research programs, disseminated over several areas, including neuros-
ciences, immunology, molecular and cell biology and pathology, have been developed
by individual researchers and have benefited from broad involvement in international
networks (i.e. SENECA Study Nutrition and the Elderly in Europe, 1993; MEDOS,
Mediterranean Osteoporosis Study, 1999).

From a policy standpoint, the independence of the elderly is an important issue. Studies
directed towards specific aging-related topics, such as poverty, loneliness and the social
aspects of aging, have emerged as initiatives from the Ministries of Health, Work and
Social Solidarity, and the Centre for Social Intervention (CESIS).
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In contrast to other European Member States, Portugal reported a relatively large
number of technology and design projects in the area of housing and telematics. The
Technological University of Lisbon (Taipale and Moniz Pereira, 1995; Espadinha et al.,
1998; Moniz Pereira et al., 1999) and the University of Aveiro (Figueiredo and Sousa,
2001; Sousa and Figueiredo, 2001) have participated in multinational research programs
focused on the development of technology concepts to ensure good health, full social
participation and independent living to the elderly. Through the implementation of the
programs ‘Distance Education and Tutoring in Heterogeneous Telematics Environments’
(DEMOS), ‘Integration Broadbond Communication on Broadcast Networks’ (IBCoBN),
‘Development and Testing of Telecommunication Systems designed for older people and
their care-givers, including the health and social care system’ (RACE II) and ‘The Elderly
Assessment System’ (EASY care), it was possible to improve social integration of the
elderly, providing leisure activities and therapeutic programs at distance. The main objec-
tive of these programs was to supply the elderly with the technological options allowing
them to remain integrated in the modern society, an effort primarily driven by Information
and Communication Technologies.

The analysis of how and why functional capacities change with increasing age is very
important for the development of gerontological research and for practical applications.
Multidisciplinary projects on the evaluation of the functional capacities of the elderly and
the development, feasibility and validation of a multidimensional assessment of aged
people living in the community have been supported by the Ministries of Science and
Technology and of Health (Almeida et al., 1995; Botelho and Rendas, 1997; Botelho,
1999; Mateus et al., 1995; Broeiro et al., 1995).

Several institutions, including governmental agencies and university hospitals (Lisbon,
Porto and Coimbra), have been involved in clinical research in different areas related to
aging, primarily neurological and cardiovascular diseases. This research is multidisciplin-
ary and involves both scientists and clinicians, since a close link between the hospitals and
university research centres has been maintained over the years (Marinho et al., 1997,
Neves, 1995; de Sousa, 1998; Rocha et al., 1997b; Fernandes et al., 1996a,b, 1999a,b,c).

Multidisciplinary projects on Alzheimer’s disease and related dementias involving
molecular genetics, clinical and neuropsychological aspects have been developed at the
University Hospitals of Lisbon and Coimbra (Rocha et al., 1997a; Fernandes et al.,
1999a,b,c). Stroke in the elderly and cognitive decline related to several vascular diseases
have also contributed significantly to aging research (Ferro and Madureira, 1997,
European Carotid Surgery, a cooperative intervention trial).

Another important field is vision research, in which scientific assessment is particularly
active at the Oftalmological Clinic, University Hospital and Faculty of Medicine of
Coimbra (Cunha-Vaz, 1997, 2000a,b,c; Cunha-Vaz et al., 1998). Lens fluorescence
measurements, the role of cholesterol oxidation on cataract pathogenesis, the involvement
of blood-retinal barrier and choroidal circulatory changes on age-related macular degen-
eration are among the main points of interest (Alfaiate et al., 1996; Fernandes et al.,
1996a,b; Mota et al., 1996; Pereira et al., 1996; Ramalho et al., 1996; Lobo et al., 1999;
Girao et al., 1998, 1999).

Clinical research has also focused on nutritional habits of aged people, and selected
centres have been involved in European multinational research programs such as the
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Fig. 3. Gerontology papers published by European Union Member States. (A) Medical gerontology papers; (B)
social gerontology papers. The values are the percentages of world total of medical/social gerontology papers per
year, according to the Science Citation Index/Social Science Citation Index, respectively. DK — Denmark; ES
— Spain; FR — France; IE — Ireland; IT — Italy; PT — Portugal; UK — United Kingdom; GR — Greece.

SENECA Study on Nutrition and the Elderly (Ugert and de Groot, 1996; Moreiras et al.,
1996; de Groot et al., 1996).

There are a number of basic research groups, namely Paula-Barbosa and colleagues
(Faculty of Medicine, University of Porto) with established records in the field of neuro-
biology who have developed important morphometric studies on age-related changes of
different brain areas and the role of stress and sexual hormones (Sousa et al., 1998a,b; Leal
et al., 1998; Monteiro et al., 1998; Lukoyanov et al., 1999). Biochemical and pharmaco-
logical research related to aging, cerebral ischemia and Alzheimer’s disease, specifically
the studies of the modulating effect of adenosine on synaptic plasticity (Pereira et al.,
2000a,b; Lopes et al., 1999a,b; de Mendonga and Ribeiro, 1996; de Mendonca et al.,
1997), the role of oxidative stress and excitotoxicity in neuronal cell death in cerebral
ischemia and chronic neurodegenerative disorders (Pereira and Oliveira, 1997; Agostinho
et al., 1996, 1997; Rego and Oliveira, 1998; Rego et al., 1997, 1999a,b), the molecular
mechanisms of 3-amyloid peptides toxicity (Pereira et al., 1998, 1999, 2000a,b; Moreira et
al., 2000) and the characterization of amyloid precursor protein (APP) biological function
(Cruz e Silva et al., 1993, 1995) are strong points of interest in aging research. Strong
research groups at the Centers for Neurosciences of Lisbon and Coimbra have been
performing relevant studies on synaptic plasticity and the role of mitochondrial dysfunc-
tion on neuronal cell death occurring in neurodegenerative disorders. Obviously, Portugal
possesses the expertise required to conduct significant basic and clinical research.
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The scientific output of research on aging was evaluated by analysis of relevant clinical
and basic research publications in peer-reviewed journals, and showed significant varia-
tions among European countries. The analysis employed the science citation index and the
social science citation index, and included gerontology, age-related diseases such as
Alzheimer’s, Parkinson’s and osteoporosis. As shown in Fig. 3A and B, the differences
in scientific output among the 10 major developed countries are minor, except for the
United Kingdom, which presents a large output of research on dementia. Portuguese
publication rates are low, even when compared to economically and scientifically similar
countries. This low output of biomedical scientific literature on aging probably reflects the
low priority this field of research has had for the Portuguese government. The English
language bias is another factor to be considered in the analysis of the research scientific
output; this bias is less significant in basic research, which is addressed to an international
scientific community, but is significant in clinical and social sciences intended for a local
readership. Most gerontology research focusses on socio- and psychogerontology research
and is published in national scientific journals.

3. Conclusions

Research on aging, namely clinical and health care research, is a multidisciplinary and
complex undertaking. Therefore, the opportunities for multidisciplinary research based
upon longitudinal aging studies should be encouraged. Longitudinal studies should
promote cross national comparative research and an integral understanding of the aging
process. Coordinated multidisciplinary programs, including biomedical, epidemiological,
clinical and social research, as well as intervention (engineering and information facilities)
will be the driving force for the future of aging research in Portugal, provided that funds
are made available.

The approval of a national project on aging focused on a longitudinal study of the aging
process should be considered a priority and is crucial to the development of research in this
field in Portugal. Under the auspices of a national effort to address the problems of aging,
fresh funds could be devoted and groups of scientists with expertise in related fields
(biochemistry, physiology, immunology, internal medicine and neurology) could be coor-
dinated in a cohesive research program.
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