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Abstract

The aim of this study was to verify whether social capital is a predictor of
all-cause mortality in community-dwelling elderly Brazilians. Participation
included 935 surviving elderly from the elderly cohort of the Bambui Project
in 2004, who were followed until 2011. The outcome was all-cause mortal-
ity and the exposure of interest was social capital, measured in its two com-
ponents, cognitive (social cohesion and social support) and structural (social
participation and neighborhood satisfaction). Sociodemographic variables,
health conditions, and smoking were included in the analysis for adjustment
purposes. Data analysis was based on the Cox proportional hazards model,
providing hazard ratios (HR) and 95% confidence intervals (95%CI). The so-
cial participation dimension of social capital’s structural component was the
only dimension independently associated with mortality: elderly Brazilians
that did not participate in social groups or associations showed a two-fold
higher risk of death (HR = 2.28; 95%CI: 1.49-3.49) compared to their peers.
The study’s results reveal the need to extend interventions beyond the specific
field of health in order to promote longevity, focusing on environmental and
social characteristics.
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Introduction

The notion that social relations and participation in groups have positive consequences on the indi-
vidual and community is based on the idea that social interactions create networks, encourage trust,
influence the formation of values, support norms and culture, and foster a sense of community 1.
Social capital emerges in this context, defined as an accessible resource for individuals based on their
social networks 2. Organized society has networks and norms that can improve its efficiency and
facilitate coordinated actions that are beneficial for a social group’s members 3.

The operationalization of social capital frequently considers two components, namely cognitive
and structural. Cognitive social capital relates to individuals’ perception of the level of interpersonal
trust and satisfaction with relationships and the ways that norms of reciprocity (solidarity and social
control) are established through contact within the social group. Meanwhile, structural social capital
refers to individuals’ externally observable behaviors and participatory activities within the social
group, for example, neighborhood satisfaction and patterns of civic engagement 45.

The existence of a relationship between social capital and health has sparked the scientific com-
munity’s curiosity for some time. Kawachi et al. 6, from a quantitative perspective, were the first to
demonstrate the relations between social capital and health, in an ecological study of the U.S. adult
population (> 18 years). They hypothesized that social capital played an important mediating role in
the relationship between economic inequality and mortality (both all-cause and cause-specific). The
authors concluded that the effect of socioeconomic inequality on mortality occurred through the lack
of investment in social capital 6. Since then, research on the subject has increased considerably, not
limited to mortality 2.

In Brazil, recent research on this relationship (between social capital and health) has addressed a
wide range of topics, including health behaviors 7, functional incapacity 8, oral health 9, mental health 10,
and self-rated health 11, to mention a few. However, Brazilian studies on the role of social capital in
predicting mortality are still incipient. As far as we know, only one study has been performed for this
purpose, with 846 adults (> 18 years) living in a medium-sized city in the South of Brazil. The study
showed a contextual effect (but not individual) from social capital on all-cause mortality. Adults with
low social activity (low active engagement in seeking neighborhood improvements) had a higher
overall risk of death 12, We did not identify any Brazilian study that investigated this association
specifically in the elderly.

In the current study, longitudinal data from the Bambui Project elderly cohort were used to verify
whether social capital was a predictor of all-cause mortality in this group of community-dwelling
elderly Brazilians.

Methods

Study area and population

The Bambui Project (The Bambui Cohort Study of Aging) is a longitudinal population-based study
developed in the city of Bambui, Minas Gerais State, Southeast Brazil. When the project began, the
city had 15,000 inhabitants, with a history of demographic stability in the three decades preceding the
study (1970s to 1990s). Bambui had a Human Development Index (HDI) of 0.74, with predominantly
low schooling and low per capita income. The leading causes of death were stroke, Chagas disease,
ischemic heart disease, and chronic obstructive pulmonary disease (COPD). The city’s demographic
stability (potentially minimizing the study’s attrition rate), sociodemographic characteristics, and
mortality profile, plus the population’s familiarity with studies on Chagas disease (a facilitator for the
residents’ collaboration) were key criteria for choosing the study area 13.

The cohort’s baseline was created in 1997, and participants were identified through a complete
census of the municipality conducted by the project team. All residents sixty years or older as of
January 1st, 1997 (n = 1,742), were invited to participate in the study, and 1,606 (92.2%) constituted
the baseline cohort. Participants were followed yearly from 1997 to 2011 for the data collection and
verification of vital status.
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In the Bambui Project, a more comprehensive measure of social capital was only introduced start-
ing in the seventh wave (2004), so an eligibility criterion for the current study was elderly that were
surviving as of that wave, for whom it was possible to obtain complete information on all the target
items in social capital.

Study variables

At all the waves (2004-2011), each participant’s vital status was verified and the surviving individuals
were interviewed at home through a standardized questionnaire applied by interviewers and health
technicians trained by the Bambui Project research team 13.

Mortality in the elderly was defined as deaths from all causes that occurred from January 1st, 2004, to
December 31st, 2011. Deaths were reported by the closest family respondent during the annual follow-
up and confirmed in the Ministry of Health’s Mortality Information System. The target exposure variable
was “social capital”, measured at baseline (in 2004) in its two components, cognitive and structural.

The cognitive component included the dimensions of social cohesion and social support. Social
cohesion was measured with four questions: (1) “Do your neighbors help each other?”; (2) “Do you
believe you can trust most people?”; (3) “Do you think people would take advantage of you if they
could?”; and (4) “All things considered, how do you feel about your social relations?”. The first three
questions allowed yes/no answers, while the answer to the fourth question had to do with the degree
of satisfaction with personal relations (very dissatisfied; dissatisfied; indifferent; satisfied; very satis-
fied). At least one negative answer to the first three questions or a report of being indifferent/dissatis-
fied/very dissatisfied with one’s social relations indicated low social cohesion.

The social support dimension referred to the existence of one or more persons to whom the
interviewee felt close, could trust, and from whom the interviewee could obtain support, including
relatives and friends. Four questions were used: (1) “In the last twelve months, has this person offered
you useful information, suggestions, and orientation?”; (2) “In the last twelve months, could you count
on this person (was this person present when you needed him or her)?”; (3) “In the last twelve months,
have you confided in this person?”; and (4) “In the last twelve months, has this person talked with
you about his or her problems?”. All four questions had dichotomous yes/no answers, and a negative
answer to at least one of the questions was defined as low social support.

The structural component of social capital consisted of the dimensions of social participation and
neighborhood satisfaction. Social participation was verified with two questions in the questionnaire:
(1) “Do you have friends, acquaintances, or neighbors that visit you or that you visit?”, considering
the frequency (at least once a month) with which these visits occurred; and (2) “Do you belong to any
association or social group?”, with a yes/no answer. An elderly individual that reported fewer than
one visit per month and/or that answered no to the question on belonging to an association or social
group was classified as having low social participation.

The other dimension investigated in structural social capital was neighborhood satisfaction,
assessed by yes/no answers to four questions: (1) “Do you feel comfortable in the neighborhood or
block where you live, that is, do you feel at home?”; (2) “Is your neighborhood or block a good place
to live?”; (3) “Do you like your neighborhood and your home?”; and (4) “Would you like to move away
from where you live?”. A negative answer to at least one of the first three questions and/or a positive
answer to the fourth question indicated low social capital in this dimension.

Sociodemographic variables, health conditions, and smoking were used for adjustment purposes
in assessing the association between social capital and mortality. Sociodemographic characteristics
included sex, age (continuous), schooling (none; 1-3 years; 4-7; and > 8 years), and marital status
(married/cohabiting; widow(er); single/divorced). The health-related variables were self-rated health
(very good/good; fair; bad/very bad) and functional disability (for instrumental activities of daily
living-IADL and basic activities of daily living-BADL). Functional disability included three catego-
ries: independent, disable of IADL, and disable of BADL, and the individual was considered disable
when he or she reported great difficulty or impossibility of performing at least one IADL or BADL
for smoking, participants were classified as “non-smokers” (never smoked), “former smokers” (already
smoked at least 100 cigarettes in life and not currently smoking), and “smokers” (already smoked at
least 100 cigarettes in life and currently smoking).
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Data analysis

The distribution of social capital and covariables in the total population was analyzed by means of
relative frequencies. Mortality rates per 1,000 person-years were calculated. Censures occurred due
to losses to follow-up and at the closing of follow-up in late 2011. Kaplan-Meier survival curves were
used to describe the participants’ survival as a function of each of the dimensions investigated in social
capital. The analysis of social capital as a predictor of mortality was based on the Cox proportional
hazards model, providing hazard ratios (HR) and 95% confidence intervals (95%CI) with verification
of the assumption of proportional hazards (Schoenfeld residuals analysis). Sequential analyses were
used, with variables introduced in blocks in the following order: (1) multiple model, with mutual
adjustment of the dimensions of social capital; (2) addition of the sociodemographic variables; and (3)
addition of the descriptor variables for health status and smoking. No statistical criterion was consid-
ered in the inclusion of variables in the multivariate models. Level of significance was set at 5%, and
all the statistical analyses used the Stata package, version 13 (https://www.stata.com).

Ethical aspects

The original study in the Bambui Project was approved by the Ethics Research Committee of the
Oswaldo Cruz Foundation (Fiocruz) in Rio de Janeiro. Procedures not described in the initial project
were reviewed and approved by the Ethics Research Committee of the René Rachou Research Center
in Belo Horizonte, Minas Gerais State. Participants signed a free and informed consent form at the
beginning of the project and at each subsequent visit, and family members authorized the verification
of death certificates and medical records.

Results

A total of 1,084 survivors of the Bambui elderly cohort were identified at the 2004 follow-up and
were considered eligible for the study. The elderly included in this study were those that provided
complete information on all the target variables (n = 935). The proportion of deaths was significantly
higher (p < 0.05) among the individuals excluded from the study (n = 149). Compared to participants,
the excluded individuals were older on average, with a significantly higher proportion of single and
divorced individuals and functional disability for IADL and BADL, while smoking was less frequent
among them (p < 0.05).

From 2004 to 2011 (the follow-up period), the mortality rate was 51/1,000 person-years (95%CI:
45.7-57.0). Over the course of the study, there were 60 (6.4%) censures due to losses, and at the end,
619 elderly (66.2%) were survivors (administrative censure). Table 1 presents the study population’s
characteristics and mortality rates per 1,000 person-years. The majority of the study population were
females (64.3%), with ages from 67 to 74 years (58.7%), low education (51.9% had fewer than four years
of schooling), and not married (58.8%). As for health-related variables, 13.6% rated their own health
negatively; the majority of the participants (64.8%) had never smoked. Mortality rates were higher
in men, increased with age, decreased with schooling, and were lower among married individuals.
Participants with worse health conditions showed higher mortality rates, as did smokers (compared
to former smokers and non-smokers) (Table 1).

Table 2 shows the study population’s distribution and mortality rates according to the dimensions
of social capital. Neighborhood satisfaction was the only dimension in which the majority of the par-
ticipants (86%) displayed better social capital; in the other dimensions, elderly with worse social capi-
tal constituted the majority. Mortality rates were higher among the elderly with low social cohesion
(55.2/1,000 person-years) and low social participation (58.3/1,000 person-years). On the other hand,
participants that were satisfied with their neighborhood (51.7/1,000 person-years) and had social
support (51.9/1,000 person-years) showed higher mortality rates than their peers. Figure 1 displays
the results of the Kaplan-Meier survival curve for each of the four dimensions of social capital. Over
the course of follow-up, survival was higher in the elderly with social participation when compared
to the other dimensions (social cohesion, social support, and neighborhood satisfaction). Among the
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Table 1

SOCIAL CAPITAL AND MORTALITY IN COMMUNITY-DWELLING ELDERLY

Distribution of the study population and mortality rates (per 1,000 person-years). Bambui Project, Minas Gerais State,

Brazil, 2004-2011.

Variables Total population Total deaths/Total Mortality rate/1,000
person-years person-years (95%Cl)

Sex

Male 35.7 131/2,101.4 62.3(52.5-74.0)

Female 64.3 185/4,093.0 45.2(39.1-52.2)
Age (years)

67-74 58.7 136/3,877.5 35.1(29.6-41.5)

75-79 21.7 78/1,290.3 60.5 (48.4-75.5)

>80 19.6 102/1,026.6 99.4 (81.8-120.6)
Schooling (years)

None 27.9 101/1,714.8 58.9 (48.5-71.6)

1-3 34.0 107/2,124.6 50.4 (41.7-60.9)

4-7 29.4 83/1,815.7 45.7 (36.9-56.7)

>8 8.7 25/539.3 46.4 (31.3-68.6)
Marital status

Married/Living together 41.2 118/2,588.9 45.6 (38.1-54.6)

Widow(er) 47.3 160/2,907.2 55.0 (47.1-64.3)

Singe/Divorce 1.5 38/698.3 54.4 (39.6-74.8)
Self-rated health

Very good/Good 40.1 94/2,613.0 36.0(29.4-44.0)

Fair 46.3 162/2,817.4 57.5 (49.3-67.1)

Bad/Very bad 13.6 60/764.0 78.5(61.0-101.1)
Functional incapacity

No 76.3 191/4,918.5 38.8(33.7-44.7)

Yes for IADL 13.9 77/715.8 107.6 (86.0-134.5)

Yes BADL 9.9 45/538.2 83.6 (62.4-112.0)
Smoking

Never smoked 64.8 171/4,156.7 41.1 (35.4-47.8)

Former smoker 24.8 93/1,439.7 64.6 (52.7-79.2)

Current smoker 10.4 52/590.0 88.1(67.2-115.7)

95%Cl: 95% confidence interval; BADL: basic activities of daily living; IADL: for instrumental activities of daily living.

Note: the analysis included 935 elderly with complete information for all the study variables.

elderly with a positive assessment in the dimensions of social support and neighborhood satisfaction,
75% survived for six years, while among those with high social cohesion this same proportion of sur-
vivors was seen at seven years, and among the elderly with social participation, 85% were surviving

at the end of the study (eight years).

Table 3 shows the results of the univariate and multivariate analyses of the association between
social capital and mortality. The only dimension of social capital independently associated with
mortality was social participation: elderly that did not participate in social groups or associations
showed a more than two-fold higher risk of death (HR = 2.28; 95%CI: 1.49-3.49) compared to the
elderly with social participation, after adjusting for the other dimensions of social capital and all the

study’s covariables.
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Table 2

Distribution of study population according to dimensions of social capital and mortality rates (per 1,000 person-years). Bambufi Project, Minas Gerais

State, Brazil, 2004-2011.

Variables Total population Total deaths/Total person- Mortality rate/1,000 person-
years years (95%Cl)
Social cohesion
High 27.9 73/1.795.8 40.6 (32.3-51.1)
Low 721 243/4.398.6 55.2(48.7-62.6)
Social support
Yes 411 134/2.583.0 51.9 (43.8-61.4)
No 58.9 182/3.611.4 50.4 (43.6-58.3)
Social participation
Yes 17.4 24/1.189.5 20.2(13.5-30.1)
No 82.6 292/5.004.9 58.3(52.0-65.4)
Neighborhood satisfaction
Yes 86.0 275/5.322.8 51.7 (45.9-58.1)
No 14.0 41/871.6 47.0 (34.6-63.9)

95%Cl: 95% confidence interval.

Note: the analysis included 935 elderly with complete information for all the study variables.

Figure 1

Kaplan-Meier survival curve for the different dimensions of social capital. Bambui Project, Minas Gerais, Brazil, 2004-2011.
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Table 3

SOCIAL CAPITAL AND MORTALITY IN COMMUNITY-DWELLING ELDERLY

Hazard ratios (HR) and 95% confidence intervals (95%Cl) for the association between social capital and mortality. Bambui

Project, Minas Gerais, Brazil, 2004-2011.

Variables Crude HR HR (95%Cl) HR (95%Cl) HR (95%Cl)
(95%Cl) Model 1 Model 2 Model 3
Social cohesion
High 1.00 1.00 1.00 1.00
Low 1.38 (1.06-1.80) 1.30(1.00-1.70) 1.26 (0.96-1.65) 1.13(0.86-1.48)

Social support
Yes
No
Social participation
Yes
No
Neighborhood satisfaction
Yes
No

1.00
0.98 (0.78-1.22)

1.00
3.00(1.98-4.55)

1.00
0.91 (0.65-1.26)

1.00
1.03(0.82-1.30)

1.00
2.93(1.93-4.45)

1.00
0.83(0.60-1.17)

1.00
1.02(0.81-1.28)

1.00
2.85(1.87-4.34)

1.00
0.90 (0.64-1.26)

1.00
0.98 (0.78-1.24)

1.00
2.28(1.49-3.49)

1.00
0.92 (0.65-1.29)

Note: the analysis included 935 elderly with complete information for all the study variables.
Model 1 = neighborhood satisfaction + social cohesion + social support + social participation;
Model 2 = Model 1 + sex + age + schooling + marital status;

Model 3 = Model 2 + self-rated health + incapacity + smoking.

Discussion

As far as we know, this was the first Brazilian study to investigate the association between social capi-
tal and mortality exclusively in the elderly. According to the results, only the structural component
of social capital (in the dimension of social participation) proved to be a predictor of mortality. None
of the dimensions of social capital’s cognitive component was associated with mortality. Even after
multiple adjustment for other explanatory variables, social participation remained associated with
all-cause mortality. Elderly individuals that did not participate in social groups or associations or that
did not have friends, acquaintances, or neighbors that visited them or whom they visited at least once
a month showed a risk of death more than twice as high as their peers.

Findings on the association between social capital and mortality in the elderly are controversial.
Our results are in line with some studies that have observed a longitudinal association between social
participation and mortality 14,1516, but differ from other studies that did not detect such an associa-
tion 17. However, direct comparison of the results is hindered by methodological issues linked to the
way social capital is measured and the analytical strategies adopted by the various studies. Among
Swedish elderly, for example, social capital is assessed according to a single item (civic involvement),
measured at the aggregate level (voting rate in the participant’s residential area). Elderly Swedes
with lower social capital showed higher risk of death 14. Meanwhile, in Bambui we measured social
capital at the individual level, which is better for capturing this resource’s multidimensional nature
by including its different dimensions, besides minimizing potential confounding by considering sub-
jective and objective health conditions in the adjustment, which was not done in the Swedish study.

In Asian studies, the associations between social participation and mortality were observed within
the gender strata. In Japan 15, lower frequency of visits to and from friends was associated with higher
risk of death in men, and lack of friendships increased the risk of death in women. In Taiwan 16,
elderly women with less participation in religious groups showed higher risk of death. In our study,
the association was seen in the entire elderly population, but we not stratified the analysis by sex.

Unlike our study, among elderly Danes 17, social capital and mortality were not associated with
each other. However, in this Danish study, social capital was measured by scores, using the answers
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to a set of items in the structural component. Our study used a measure with greater discriminatory
power (where measurement reached the dimensions of social capital), but more sensitive: the answer
to a single item was sufficient to classify social capital negatively. Besides, in the Danish study, the
social capital score assigned to the participant was that calculated for the person’s municipality of
residence, while in Bambui we used the individual-level measures.

In our study, only one dimension of the cognitive component of social capital (social cohesion)
was associated with mortality, but only when analyzed individually. Elderly with lower social cohe-
sion showed higher all-cause risk of death. When the other measures of social capital were consid-
ered (adjusted model 1), the association lost significance. Separate analyses showed that the loss of
statistical significance occurred when adjustment was made by social participation. It is possible that
in this population the measures of social cohesion and social participation were intertwined in some
way. Our measures of social cohesion involved perception of trust and solidarity between members
of the social group and degree of satisfaction with personal relationships. Such aspects are probably
considered at the time of joining, remaining in, or leaving community groups or associations. Our
results showed that in this population, social participation was a more important predictor of mortal-
ity than social cohesion.

A more direct explanation for the association between social capital and mortality does not appear
simple. The most plausible explanation is that social capital affects mortality indirectly via its impact
on health, mediated by a series of psychosocial 11 and economic components 6 that can vary between
populations. Social capital is linked to health by various mechanisms. Social capital fosters the adop-
tion of healthy behaviors and promotes social control over deviant behaviors, enhances greater access
to health services, mitigates the effects of mental distress, and promotes more egalitarian standards
of political participation, with positive results for the implementation of public policies targeting the
community good 15. In relation to social participation specifically, the health benefits are related to
belonging to a given group, by increasing access to health-related information and reducing stress and
the role the individual acquires or exercises in society, reinforcing their life’s meaning and value 18.
Some authors have even conjectured that social participation can have physiological consequences by
reducing known biomarkers for diseases, such as inflammation 19.

The current study has some limitations and strengths. One limitation is the fact that the measures
of target exposure (social capital) were limited to the baseline, which did not allow detecting possible
changes in exposure status over time. This was because social capital was not measured the same way
in the subsequent follow-up waves. In addition, differential losses in relation to the event and some
target characteristics may have altered our results. Finally, it is difficult to generalize our results to the
entire elderly population in the same age bracket and residing at the time in Bambui, since the study
population consisted of survivors (in 2004) from the elderly cohort formed in 1997.

The study’s strengths feature its use of measures that allowed producing more refined results at
the level of the different dimensions of social capital’s structural and cognitive components. This is
an advantage over studies that have considered a single aspect of social capital or its overall defini-
tion, without distinguishing between its components/dimensions. It was thus possible for our study
to detect the specificities that link the different dimensions of social capital to mortality. Another
strength was the study’s longitudinal design, which allows elucidating temporal relations between the
exposure and event. Finally, the study is unique in that there were no previous Brazilian studies on
this association specifically in the elderly.

According to our findings, social capital in this population was an independent predictor of
mortality, although limited to its structural component. The study highlights the need for health ser-
vices to focus heavily on promoting activities that encourage or enhance social capital in the elderly
as a way of extending their longevity. Thus, interventions to reduce all-cause mortality should be
expanded beyond the specific field of health, also addressing environmental and social characteristics
that in some way help improve quality of life and health for the elderly.
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Resumo

O objetivo do estudo foi verificar se o capital social
seria um preditor da mortalidade por todas as cau-
sas entre idosos brasileiros residentes em comuni-
dade. Participaram 935 idosos sobreviventes da co-
orte idosa do Projeto Bambui em 2004, que foram
acompanhados até 2011. O desfecho foi a mortali-
dade por todas as causas e a exposicdo de interesse
foi o capital social, mensurado em seus dois com-
ponentes, o cognitivo (coesdo social e o suporte so-
cial) e o estrutural (participacdo social e satisfacao
com a vizinhanca). Varidveis sociodemogrdficas,
de condigdes de satide e tabagismo foram incluidas
na andlise para o propdsito de ajuste. A andlise dos
dados baseou-se no modelo dos riscos proporcio-
nais de Cox, que fornece hazard ratios (HR) e in-
tervalos de 95% de confianca (IC95%). O compo-
nente estrutural do capital social, na dimensao da
participacao social, foi o tinico independentemente
associado a mortalidade: os idosos que ndo partici-
pavam de grupos sociais ou associacoes apresen-
taram um risco de morte duas vezes maior (HR =
2,28 IC95%: 1,49-3,49) que suas contrapartes. Os
resultados desta investigacdo evidenciam a neces-
sidade de estender as intervencoes direcionadas a
promocgado da longevidade para além do campo es-
pecifico de atuagdo da saude, voltando-se também
para caracteristicas ambientais e sociais.

Capital Social; Mortalidade; Idoso; Participacao
Social; Estudos de Coorte
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Resumen

El objetivo del estudio fue verificar si el capital so-
cial seria un predictor de la mortalidad por todas
las causas entre ancianos brasilefios residentes en
comunidades. Participaron 935 ancianos, super-
vivientes de la cohorte de ancianos del Proyecto
Bambui en 2004, a quienes se les realizé un segui-
miento hasta 2011. El desenlace fue la mortalidad
por todas las causas y la exposicion de interés fue
el capital social, medido en sus dos componentes,
el cognitivo (cohesion social y apoyo social) y el
estructural (participacion social y satisfaccion con
el vecindario). Las variables sociodemogrdficas,
de condiciones de salud, el tabaquismo, se inclu-
yeron en el andlisis para el propésito de ajuste.
El andlisis de los datos se baso en el modelo de
riesgos proporcionales de Cox, que proporciona
hazard ratios (HR) e intervalos de 95% de con-
fianza (IC95%). El componente estructural del
capital social, en su dimension de la participacion
social, fue el inico independientemente asociado a
la mortalidad: los ancianos que no participaban en
grupos sociales o asociaciones presentaron un ries-
go de muerte dos veces mayor (HR = 2,28 IC95%:
1,49-3,49) que sus contrapartes. Los resultados de
esta investigacion evidencian la necesidad de ex-
tender las intervenciones dirigidas a la promocion
de la longevidad hacia mds alld del campo especi-
fico de actuacion de la salud, dirigiéndose también
hacia caracteristicas ambientales y sociales.

Capital Social; Mortalidad; Anciano;
Participacion Social; Estudios de Cohortes
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