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Path dependence in social and
psychological risk factors for dementia
Hiroko Matsuoka1, Hidehiko Yamaguchi2
Abstract – This article focuses on social and psychological risk factors for Alzheimer’s disease, dementia, and
cognitive impairment and presents some key points for prevention in developing countries based on previous
studies, a social science theory, and our preliminary survey. Previous population-based studies found that
educational and occupational attainment, income, participation in social and mental activities, and psychological
distress were associated with dementia risk. According to the theory of path dependence, earlier factors largely
determine successive ones, where education is one of these early experiences in life. Our preliminary survey
suggested that education sets a path that several psychosocial risk factors are dependent on. The expansion of
basic education is indispensable. Resources for prevention should be concentrated on individuals with a low
level of education. In order to break from a path creating self-reinforcement of risk factors, it is necessary to
implement early and active interventions.
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Dependência da trajetória nos fatores de risco social e psicológico da demência
Resumo – Este artigo foca nos fatores de risco social e psicológico para doença de Alzheimer, demência e
comprometimento cognitivo e apresenta alguns pontos chave para prevenção em países em desenvolvimento
baseado em estudos prévios, uma teoria da ciência social e nossa pesquisa preliminar. Estudos populacionais
prévios encontraram que educação, ocupação, ganhos, participação em atividades mentais e sociais, e estresse
psicológico associaram-se com o risco. De acordo com a teoria da dependência da trajetória, fatores precoces
determinam os fatores sucessivos e nós podemos afirmar que educação é uma das experiências mais precoces
na vida. Nossa pesquisa preliminar sugere que a educação determina uma via em que vários fatores de risco
psicossociais são dependentes. A ampliação da educação básica é indispensável. Fontes para prevenção devem
ser concentradas nos indivíduos com baixo nível educacional. A fim de desviar da via que cria um auto-reforço
de fatores de risco, é necessário implementar intervenções precoces e ativas.
Palavras-chave: doença de Alzheimer, demência, fatores de risco, prevenção, países em desenvolvimento.

A remarkable demographic transition is underway.
Globally, the number of persons over 60 years of age is
set to increase from about 600 million in 2000 to almost 2
billion by 2050, and this increase will be greatest and most
rapid in developing countries.1 The incidence of dementia
and Alzheimer’s disease (AD) rises exponentially with age.2
Therefore, the number of individuals with dementia will
increase rapidly in developing countries.
Developing countries face the challenge of simultaneous development and population aging. 1 Although de-

mentia patients need specialized medical and long-term
care, the resources for such care are very limited in most
cases. Also, developing countries have to direct their public
resources primarily into economic growth. Furthermore,
the capacity of families in these countries to support older
people will decrease with a lower birthrate and rapid industrialization and urbanization. This may create a critical situation if older people with dementia cannot rely on
support from their families or on social security. Therefore,
effective and efficient policies for preventing dementia are
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crucial until a specific remedy for the disease is developed
and popularized.
Previous population-based studies have identified
several social and psychological risk factors for AD, dementia, and cognitive impairment including educational and
occupational attainment, income, participation in social
and mental activities, and psychological distress. This study
presents some key points for effective and efficient prevention that are based on these findings, on a basic theory
of social science, and suggestions drawn from our preliminary survey.

Psychosocial risk factors
Education – Many studies have considered education
to be an important risk factor for dementia or cognitive decline, using years of schooling as a measure of educational
level. A New York study found that lower educational level
was associated with a higher risk of dementia,3 and similarly a study in Italy pointed out the association between
no education and the prevalence of dementia.4 According
to the results of the Kungsholmen Project in Stockholm,
a low level of education was associated with an increased
risk of AD or dementia.5,6 Data from the Assets and Health
Dynamics of the Oldest Old (AHEAD) study in the U.S.
showed a relationship between higher education and better maintenance of cognitive function7 and indicated that
those with low levels of education were more likely to become cognitively impaired.8 A Kuopio study in Finland associated educational contribution with levels of cognitive
functioning in late middle age,9 while an analysis of the data
from the Canadian Study of Health and Aging (CSHA) concluded that there was an association between low education
level and an elevated risk of AD and vascular dementia.10
Studies in developing countries have shown the same
trend. A survey in China found that receiving some education was associated with a lower probability of suffering from cognitive impairment in old age.11 Results of the
SABE Project, a study conducted in seven Latin American
and Caribbean capital cities, indicated that illiteracy was
associated with higher chances of cognitive impairment
after the age of 60 years.12 Data from eight studies in six
Latin American countries revealed that the prevalence of
dementia in illiterates was two times higher than in nonilliterates and showed that the illiteracy rate among the
elderly in the region was 9.3%.13
Occupation – Some studies have regarded occupation
as an independent risk factor. A New York study argued
that lower occupational attainment, excluding managerial
and professional positions, was associated with a higher
risk of dementia.3 In a sample of Australian men, realistic
occupations, including trade, technical, and certain service

occupations, were related to poorer cognitive performance
and a higher prevalence of dementia.14 In a study in Taiwan, non-intellectual workers and housekeepers were at
higher risks of cognitive decline.15 Among the respondents
in the SABE Project, those who worked in unskilled occupations exhibited a higher prevalence of cognitive impairment.12 Findings of a Canadian study using data from the
CSHA, highlighted that highly complex work appeared to
be associated with a reduced risk of dementia.16
Income – Several studies have focused on economic
variables such as income. In a sample of eastern Finnish
men, better cognitive performance was associated with
higher income.9 A Leiden study in the Netherlands found
dementia to be more prevalent in those on low income.17
Another Finnish survey, carried out in Kuopio and Joensuu, indicated that low income level at old age was related
to an increased risk of dementia,18 and the results of the
SABE Project revealed that having insufficient income in
old age was associated with higher chance of cognitive
impairment.12
Participation in social and mental activities – Some
previous studies have focused not only on life course, but
also on lifestyle, especially participation in activities. A New
Haven study in the U.S. indicated that social disengagement was significantly associated with the incidence of
cognitive decline,19 and a study by the Rush Alzheimer’s
Disease Center (RADC) in the U.S. suggested that premorbid reading activity had protective effects against AD.20 A
study in New York found that the risk of dementia was
decreased in subjects practicing a high amount of leisure
activities, especially those involving intellectual factors,21
whereas the Kungsholmen Project found that the incidence
of dementia decreased with increasing frequency of participation in mental, social, or productive activities.22 The U.S.
Religious Order Study suggested that frequent participation in cognitively stimulating activities in old age was associated with a reduced risk of AD,23 and the Bronx Aging
Study in the U.S. also found that participation in cognitive
activities was associated with a reduced risk of AD, vascular
dementia, and mixed dementia.24 In a random sample of
Taiwanese individuals, participation in social activities outside the family was significantly associated with a reduced
risk of cognitive impairment.25
Social risk factors and dementia – It is known that
there is a significant gap between the clinical presentation
of dementia and its pathological development. The cognitive reserve hypothesis explains this gap. This reserve allows
an individual to cope longer before dementia is clinically
expressed. Genetic predisposition as well as life experience,
such as education and occupation, and lifestyle in old age,
including participation in activities, might provide this
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cognitive reserve.26-30 Therefore, we can postulate that it
may be possible to prevent the disease clinically by creating
a favorable environment.
Higher income in old age allows greater exposure to
more stimulating environments through leisure activities.
It also guarantees greater access to quality medical care in
earlier stages of disease and therefore to better health maintenance, especially in developing countries.
Psychological distress – Many researchers believe
psychological distress, particularly depression and loneliness, to be closely related to risk of dementia. A Dutch
survey concluded that there was a significant relationship
between old-age depression and subsequent dementia,31
and another study in the Netherlands, using samples from
Amsterdam, showed that depression increased the risk
of AD and cognitive decline, respectively, although only
among those with higher levels of education.32 The Multiinstitutional Research in Alzheimer’s Genetic Epidemiology (MIRAGE) Study suggested that depression symptoms
were a risk factor for later development of AD.33 The Religious Order Study found that the tendency to experience
psychological distress was related to risk of clinical AD,
independent of its pathology.34 According to the results of
a census in neighborhoods of Chicago, levels of depressive symptoms were related to the rate of global cognitive
decline.35 A study in the Kungsholmen Project found that
loneliness and low mood were associated with an increased
risk of dementia,36 and research in the Rush Memory and
Aging Project (RMAP) in the U.S. discovered that a higher
level of loneliness was strongly associated with a higher
likelihood of developing AD.37 A study in Spain indicated
that depression was an independent risk factor for dementia, AD, and vascular dementia.38
Psychological distress creates an inactive and socially
isolated lifestyle, and this situation tends to elevate the risk
of cognitive impairment. On the other hand, such distress
is also a reaction to perceived cognitive decline. We can
presume that psychological distress, such as depression,
disinterest, agitation, apathy, anxiety, hopelessness, helplessness, dread, and poor self-esteem among others, might
be linked to later mild cognitive impairment (MCI), dementia, and AD, not only in a prodromal manner, but also
in a causative sense.39-42

Path dependence
Theory – The above social risk factors were addressed
because they are changeable, which is essential to the premise that preventive intervention is effective. However, bringing about the change is difficult. In social science, path dependence is an established theory. One of the important
aspects of this theory is the argument that an earlier choice

or event largely determines the successive ones and that a
change in course is difficult. Path dependence may be an
unfamiliar term in health science but in order to confirm
its generalizability, we provide a summary below of some
of the essential points of a classic review study, a study
about the standardization of the QWERTY keyboard, and
two important theoretical studies.
• Once a historical choice is made, it both precludes and
facilitates alternative future choices. Once a path is
taken, it dictates future developments.43
• Important influences upon eventual outcomes can be
exerted by temporally remote events. The QWERTY
keyboard emerged in an effort to reduce the frequency
of typebar clashes and was modified for a sales gimmick, but ever since the industry locked onto the
QWERTY standard, it has been difficult to change the
QWERTY’s dominance.44
• Particular courses of action, once introduced, can be
virtually impossible to reverse. The costs of switching
from one alternative to another will, in certain social
contexts, increase markedly over time.45
• Events that take place in the early stages of an overall
historical sequence are of decisive importance for the
final outcome of that sequence.46
Education as a critical factor – Applying the concept
of path dependence to the life course, choices or events in
earlier life such as formal education in childhood, are found
to largely determine situations in later life, such as occupation, income, lifestyle, and psychological status in adulthood.
Education is one of these early experiences in life.
Results of some previous population-based studies have
implied that education is a critical factor determining the
other independent psychosocial risk factors for dementia:
occupation, income, participation in social and mental
activities, and psychological distress. The results of a New
York study indicated that educational level and occupational attainment were strongly related,3 while an Australian study showed that elderly men who had worked in
manual occupations had the lowest level of education,14
while a Canadian study stated that years of education were
related to occupational complexity.16 The Kuopio and Joensuu survey found that individuals with low education
were more likely to have a lower income level and be employed in a physical occupation or have no occupation at
midlife.18 The U.S. AHEAD study reported that the correlation among education, income, and wealth was significant.7
A New Haven study revealed the correlation among
fewer social connections, less education, and lower incomes.19 The RADC study showed a strong positive correlation between premorbid reading and education,20 the
Religious Order Study indicated that cognitive activity had
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a correlation with education,23 and the Bronx Study revealed that level of participation in cognitive activities was
associated with educational level.24 A survey in Japan found
that high educational attainment was significantly associated with social activity level where elderly with higher
education tended to be more socially active.47
The Chicago census reported that depressive symptoms had a negative correlation with education,35 and the
RMAP study found that loneliness was negatively related to
education.37
Preliminary survey in Mexico – Our preliminary survey in Mexico suggested that path dependency was strong
in the developing world. We conducted a self-administered
questionnaire survey of 440 healthy older individuals who
participated in activities at the Culture Centers or Clubs of
the Third Age in three cities in Mexico. These cities had similar levels of social development.48 The subjects participated
in the survey after being informed of the purpose of the
study, the confidentiality of the personal information, and
voluntary nature of participation. Consent was provided
by returning the questionnaire form. The overall survey is
still in progress and results will be published at a later date.
Subjects were questioned on their age, gender, cohabitation status, domestic role, educational level, occupational
attainment, income, frequency of individual mental activity (reading books), and participation in social activities
(physical, manual, or mental activities at the Culture Centers or Clubs of the Third Age). The mean age of the respondents was 70.9 years; 85.5% were women, 26.2% lived
alone, 88.1% had an active domestic role, 23.8% belonged
to the low education group (less than 9 years of schooling),
84.0% had low occupational attainment (others excluding professional, administrative, and teaching careers),
35.0% had no income or received no pension, 70.1% were
frequent readers, and 40.6% participated in social mental activities such as learning foreign languages, the use of
computers and attending lecture.
Three scales were employed to measure the psychological distress of older people: the 17-item Philadelphia
Geriatric Center Morale Scale (PGCMS),49,50 the 10-item
Rosenberg’s Self-Esteem Scale (RSES),51 and the 18-item
Life Satisfaction Index-A (LSI-A).52,53 The Spanish versions
of these scales were modified for the Mexican population
in cooperation with the gerontology section of the Mexican National Institute of Older Adult Persons (Instituto
Nacional de las Personas Adultas Mayores: INAPAM). A
composite score was created by summing the z-scores of
the three scales and the first quartile defined as a low psychological status group.
Multivariate logistic regression models were used to
assess the association between educational level and other

possible psychosocial risk factors yielding the following results. A low level of education was significantly associated
with low occupational attainment as well as with having no
income after adjusting for basic confounders such as age,
gender, cohabitation status, and domestic role (p<0.01). It
was also significantly related to less frequent participation in
mental activities after adjusting for the basic confounders,
occupational attainment, and income (p<0.01). The association between a low level of education and lower psychological status remained significant even after controlling for the
basic confounders, income, and mental activities (p<0.05).

Conclusions
Education establishes a path that several psychosocial
risk factors depend on. Generally, this dependency may be
stronger in developing countries, because society is more
severely stratified and upward social mobility is a much less
frequent phenomenon for the masses than in developed
countries. Upper-class or well-educated older people have
more opportunities to engage in social and mental activities and may understand the value of an active lifestyle to a
greater degree. Moreover, it is also more difficult to maintain a high psychological status in a stratified society.
Based on the above discussion, the importance of education should be emphasized and we suggest two general
and two specific key points for the prevention of dementia
in developing countries.
Expansion in education – The spread of basic education is indispensable. It is no easy task, but there are some
successful programs such as Oportunidades in Mexico,
providing cash payments to poor families conditioned on
regular school attendance. Health scientists and organizations should support such action from a more political
standpoint. The quality of education is also an important
issue. Public education should include more programs
that widen the choice of careers, stoke interest and develop
skills in lifelong active participation in social and intellectual activities, as preventative measures against dementia
for the present young and future generations.
Targeted prevention – In view of the limited resources
for public health, the scope of preventive policy should not
be universal but targeted. Resources for preventing AD, dementia, or cognitive impairment should be directed toward
those with a low level of education. This is particularly appropriate because levels of education are associated with
risk factors for lifestyle-related diseases,54,55 and these risk
factors are also associated with risk of dementia.18
Early and active interventions – Due to their nature,
psychosocial risk factors for dementia tend to be self-reinforcing. In order to change this path of self-reinforcement,
it is necessary to implement early and active interventions.
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The change is difficult and becomes even more difficult
over time. Besides the spread of education, the targets of
early intervention should include both older people and
the middle-aged, although this suggestion may be somewhat contradictory to the second point regarding narrowing the scope. These active interventions should take
a “find and invite” approach toward the targeted groups,
as opposed to an “open and wait” style.
Health education – There still seems to be a misunderstanding and lack of knowledge about dementia, especially
among people with low education, because they generally
have less access to quality medical information. Some people have an excessive fear of the disease, others totally reject
it, and some even harbor a discriminatory attitude toward
patients suffering from the disease. Others however, recognize the symptoms of dementia as a phenomena of normal
aging. This environment presents a great obstacle to appropriate self-care against the disease. Self-care is indispensable in situations where there is a lack of medical service,
as is the case in most developing countries. It is necessary
to provide the targeted individuals with opportunities to
learn about the types, clinical symptoms, pathological processes, and risk factors of dementia. Furthermore, it is also
necessary for them to understand that in most cases, the
disease is incurable at present, but is clinically preventable
and can be controlled for a significant period of time. Dementia specialists have an important role in the efforts to
disseminate dementia-related education.
Access to activity programs – Active participation in social and mental activities is one of the low-cost and non-risk
ways in which dementia can be prevented. Some developing
countries have public or community services, such as Clubs of
the Third Age or for the elderly in Latin American countries,
to encourage older people to participate in various activities.
Generally, upper-class or wealthy people have greater access
to both private and public services than the poor or disadvantaged. Most of the participants in our preliminary survey
were upper-class people by national standards,56 although
used public services for a low fee. In order to help individuals with low levels of education maintain a socially active
lifestyle and ensure their continued participation in cognitively stimulating activities, it is necessary to remove the economic or psychological barriers currently faced by this group.
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