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Aim: We aimed to estimate the factors associated with the biomedical dimension of successful aging (SA) and its prevalence in older Brazilian individuals. The conceptual framework for
this approach relies on the considerable variation in the biophysiological effects of aging and
the need to understand the factors that inﬂuence this process.
Methods: Data from a total of 845 older adults were analyzed. SA operationalization
included the following criteria: good physical and cognitive performance, absence of disabilities, and good health conditions. Descriptive analyses were used to estimate the prevalence of
SA, and the factors associated with SA were assessed using multivariate logistic regressions.
Results: The overall prevalence of SA was 25%, and the associated factors were the absence
of (OR 10.5, 95% CI 5.2–21.1) or fewer than two physical morbidities (OR,3.5, 95% CI
2.1–5.9), body mass index in the overweight range (OR 1.8, 95% CI 1.02–3.3), absence of
depression (OR ,2.1, 95% CI 1.07 = 4.1), high levels of physical activity (OR 1.88, 95% CI
1.14–3.2), high levels of social participation (OR 2.07, 95% CI 1.16–3.4) and younger age
(65–74 years, OR 4.27, 95% CI 1.79–10.1; 75–84 years, OR 2.7, 95% CI 1.18–6.41).
Conclusions: A small proportion of older adults met the criteria deﬁning successful aging.
Despite the great impact of biological determinants, modiﬁable social and lifestyle factors predicted successful aging in this population, suggesting that health promotion targeting behavioral changes might lead to tangible beneﬁts for health and well-being in old age. Geriatr
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Introduction
There is no universally accepted deﬁnition for healthy or successful aging. However, Rowe and Kahn’s concept of “successful
aging” has played a major role in moving the scientiﬁc discourse
forward and has been cited in many scientiﬁc articles. These
authors proposed the following objective criteria for successful
aging: free of disease and disability; high levels of physical and
cognitive functioning; and social engagement. However, SA has
been studied over the past few decades from different perspectives
(biomedical, social, and psychological) that have contributed to
multiple different deﬁnitions published in the literature.1 The current trend is to consider SA in a multidimensional manner that
encompasses objective biomedical, psychological and social
assessments, as well as subjective criteria examining the older individual’s quality of life.2
From a biomedical perspective, successful aging tends to
emphasize physical health, assessed through factors such as physical and cognitive function, the absence of diseases and disabilities,
and longevity.2 The focus of this approach is the study of interindividual variability in biophysiological parameters related to aging,
with the aim of quantifying biological age in contrast to chronological age. The study of SA from this perspective, in contrast to
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aging associated with functional decline, frailty and disease, is necessary for understanding the variables that might inﬂuence the
biological aging process. Furthermore, a better deﬁnition of the
factors that promote SA is essential for planning effective health
promotion strategies.
In Brazil, as in other Latin American countries, the population
has aged at an accelerated pace amidst extremely fragile institutional, economic and health access contexts that create challenges
in responding to aging-related demands. Strategies for promoting
healthy life expectancy are key to making this demographic phenomenon more sustainable.
The objective of the present study was to evaluate the prevalence of older individuals with good levels of health associated
with the preservation of physical and cognitive functioning, as well
as to determine the factors associated with this phenotype.

Methods
Context and study population
This is a cross-sectional study with a population selected from the
database of the research network Frailty in Brazilian older people
Study, speciﬁcally the Rio de Janeiro section (FIBRA-RJ). The
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study population consisted of clients of a healthcare provider,
reaching approximately 102 000 older adults.
To select the study population, the following inclusion criteria
were used: having been a client of the healthcare provider for at
least 12 months, age ≥65 years and living in the North Zone of
the city of Rio de Janeiro. Exclusion criteria were the following:
acute neuropsychiatric conditions, Mini-Mental State Examination score less <14, and severe auditory and visual limitations that
prevented responding to the questionnaire.
The sampling plan was stratiﬁed according to sex and age
group, which were provided by the healthcare provider’s registry.
An inverse sampling strategy was applied to reach the representative sample size for each stratum, making it unnecessary to
increase the sample size calculated to compensate for the nonresponse rate. The complete methodology for all phases of the
FIBRA study is published elsewhere.3
A total of 847 individuals composed the study’s baseline. Two
individuals were excluded due to acute pathology or recent surgery. In the present study, 845 individuals’ data were analyzed,
representing an expanded sample of 9175 individuals.

physical activity was assessed using the Minnesota Leisure Physical Activity instrument based on the energy expenditure during
the 2 weeks before the interview. On the Minnesota Leisure Physical Activity, activities are grouped into nine categories. Based on
the participant’s answers, a kilocalorie score per week (kcal/week)
was calculated to estimate the caloric expenditure, and the tertiles
of caloric expenditure were evaluated.

Psychosocial variables
Among the psychosocial variables were “self-reported depression”
(diagnosis established by a doctor in the last year) and advanced
ADL (AADL). The AADL were evaluated through a group of
12 questions from the research questionnaire, adapted from Baltes
et al.8 and Reuben et al.9 These questions were related to social,
productive and leisure activities, and were categorized into three
groups according to the number of AADL carried out (0–4, 5–6,
>6). The greater the number of activities carried out, the greater
the level of social participation.10

Statistical analysis
Measures
A questionnaire was administered from January 2009 to January
2010 through face-to-face interviews lasting approximately
60 min.

Successful aging
The SA construct used in the present study was adapted from the
Rowe and Kahn model, and was operationalized according to the
following criteria: good health conditions, absence of disabilities,
good physical performance and good cognitive performance.4 It is
important to note that we eliminated Rowe and Kahn’s active
engagement criterion from our deﬁnition to restrict our analysis to
strictly biomedical criteria. Participants who met all the criteria
above were classiﬁed as successful agers. The evaluations of the
questionnaire for each one of these criterion are described below.
The criterion of good health was determined by self-perceived
health classiﬁed as good or very good. The absence of disabilities
was determined by complete independence for activities of daily
living (ADL), assessed using the Katz Index.5
The good cognitive performance was met by those with a
Mini-Mental State Examination score >18 (illiterate) or >24
(≥1 year of education), and the criterion for good physical performance was attributed to participants who presented palmar grip
strength and gait velocity values above the ﬁrst quintile of the sample, considering that lower results are associated with the frailty
syndrome.6 Grip strength was measured in the dominant upper
limb using a manual dynamometer (JAMAR Model J00105; Sammons Preston, Bolingbrook, Illinois) by requesting each participant
to apply the highest force possible in three attempts. The values
were adjusted for sex and body mass index []). Gait speed was measured using a chronometer to clock the time spent to walk a 4.6-m
long circuit, and the values were adjusted for height and sex.

Socioeconomic and demographic variables
The variables evaluated were sex, age, marital status, personal
income, schooling and race.

Clinical and behavioral variables
The clinical variables evaluated were the number of reported
physical morbidities (0; 1–2; 3–4; ≥5), visual impairment (no/yes),
hearing impairment (no/yes) and BMI (reference ≤22; 22–27;
27–29.9; >30).7
The behavioral variables included the following: previous and
active smoking, frequency of alcohol consumption (never, daily,
weekly and monthly) and level of physical activity. The level of
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Descriptive analyses of all study variables were carried out. Bivariate analysis was carried out, and absolute (n) and relative (%) frequencies of successful aging were calculated in relation to
socioeconomic, demographic, clinical, psychosocial and behavioral characteristics. To assess the association between these variables and the SA, Pearson’s χ2-test was used. Subsequently,
multivariate analyses were carried out using a logistic regression
model, and crude and adjusted odds ratios (OR) were adjusted to
their respective 95% conﬁdence intervals (95% CI). As a criterion
for the inclusion of variables in the multivariate models, we
selected the variables that presented values of P < 0.20 in the
bivariate analysis and tested them in the sequential multivariate
model, so that they were evaluated in blocks according to the
Table 1 Sociodemographic characteristics of residents of
neighborhoods in the north of Rio de Janeiro aged ≥65 years
participating in the Frailty in Brazilian Elderly Study
Sociodemographic data

n (%)

Age groups (years)
65–74
75–84
85–94
≥95
Sex
Male
Female
Race/ethnicity
White
Non-white
Marital status
Married/living with partner*
Widowed
Never married
Separated/divorced
Schooling (years)
Illiterate
1–4
5–8
9–12
≥13
Personal income ($US monthly)
0–404
>404–1010
>1010–1415
>1415

327 (38.7)
359 (42.5)
126 (14.9)
33 (3.9)
242 (28.6)
603 (71.4)
531 (62.8)
316 (35.2)
328 (42.9)
292 (38.2)
85 (11.1)
59 (7.7)
35 (4.2)
152 (18.1)
175 (20.9)
255 (30.4)
222 (26.5)
149 (18.5)
283 (35.2)
136 (16.9)
237 (29.4)

Total n = 895.
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Table 2 Expanded prevalence of successful aging and its
individual criteria in residents of neighborhoods in the north of
Rio de Janeiro aged ≥65 years participating in the Frailty in
Brazilian Elderly Study
Criteria
Self-perceived health good or very good
Independence for ADL
Good physical performance
Good cognitive performance
Successful aging

n

%

425
608
468
637
211

56.1
79.7
63.3
75.3
25.0

ADL, activities of daily living.

dimensions presented in the theoretical model. In addition, we
maintained those variables for which the association with SA is
already established consistently in the literature. For the statistical
analysis, the SPSS for Windows version 19 package (SPSS, Chicago,
IL, USA) was used, considering the sample weights and study
design.
The FIBRA-RJ study was submitted to the Research Ethics
Committee of the Pedro Ernesto University Hospital after
approval to carry it out was obtained. All participating individuals
signed the informed consent form.

Results
Table 1 shows the sociodemographic characteristics of the sample.
The mean age was 76.6 years, while the mean schooling level and
per capita monthly income were 10.02 years and $US1240.00,
respectively. There was a predominance of individuals who were
younger than 85 years (80%), female (71.4%), had >9 years of
education (57%) and had a monthly income above $US1010.00
(47%). The proportion of illiteracy was 4.2%.

Prevalence of successful aging
The overall prevalence of SA was 25% (211 participants), which
was higher in men (36.1%) than in women (20.4%). Table 2 presents the calculated prevalence for each component of the SA
construct used in this study.
Table 3 shows the prevalence of SA according to sociodemographic, clinical, psychosocial and behavioral characteristics. The
proportion of successful agers was inversely proportional to age.
In the 65–74-year age group, the prevalence was 39.2%, whereas
in those aged ≥85 years, it was just 9.2%. There was a higher proportion of SA among married men, as well as those with >13 years
of schooling, personal monthly income above $US1400,00, fewer
than three morbidities, an absence of auditory and visual deﬁcits,
BMI within the normal and overweight ranges, levels of physical
activity in the upper tertile, regular alcohol consumption, high
levels of participation in advanced activities (>6), paid or voluntary
work, and an absence of depression.

Factors associated with successful aging
The factors associated with SA in the ﬁnal model (Table 4) were
the absence of morbidities (OR 10.5, 95% CI 5.2–21.1) or fewer
than two physical morbidities (OR 3.5, 95% CI 2.1–5.9), BMI in
the overweight range (OR 1.8, 95% CI 1.02–3.3), carrying out
more than six advanced activities of daily living (AADLs)
(OR 2.07, 95% CI 1.16–3.4), the absence of depression (OR 2.1,
95% CI 1.07), high levels of physical activity (caloric expenditure
in the upper tertile; OR 1.88, 95% CI 1.14–3.2) and age. The
absence of visual impairment (OR 1.5, 95% CI 1.01–2.4) showed
a borderline association. In relation to age, when compared with
the very old (>85 years), those aged between 65 and 74 years presented a fourfold higher chance of SA (OR 4.27, 95% CI
1.79–10.1), whereas those aged 75–84 years presented a 2.7-fold
greater chance (OR 2.7, 95% CI 1.18–6.41).
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Table 3 Characteristics and expanded prevalence of
successful aging according to socioeconomic and
demographic, clinical, lifestyle and psychosocial variables of
residents of neighborhoods in the north of Rio de Janeiro
aged ≥65 years participating in the Frailty in Brazilian Elderly
Study
Variables

n (%)

Prevalence of
successful aging, n (%)

Sex
Female
603 (71.4)
Male
242 (21.6)
Age groups (years)
65–74
327 (38.7)
75–84
359 (42.5)
≥85
159 (18.8)
Schooling (years)
0–4
187 (22.3)
5–8
175 (20.9)
9–12
255 (30.4)
≥13
222 (26.5)
Personal income (US monthly)
0–404
149 (18.5)
>404–1010
283 (35.2)
>1010
373 (46.3)
Marital status
Married
328 (42.9)
Not married
436 (57.1)
BMI
<22
104 (14.1)
22–27
292 (39.7)
27–29
164 (22.3)
>30
176 (23.9)
Physical morbidities (n)
0
99 (11.8)
1–2
448 (53.2)
≥3
295 (35.0)
Hearing impairment
Yes
234 (27.8)
No
608 (72.2)
Visual impairment
Yes
295 (35)
No
597 (65)
Smoking
Current
33 (4.3)
Never
476 (62.3)
Past
255 (33.4)
Alcohol consumption
Never
379 (49.6)
Monthly
298 (39.0)
Weekly
52 (6.8)
Daily
35 (4.6)
Physical activity (kcal/week)
0–471
249 (33.2)
472–1742
247 (32.9)
1743–26 372 255 (34.0)
No. AADL
0–4
334 (39.5)
5–6
214 (25.3)
>6
297 (35.1)
Work
Yes
199 (23.6)
No
644 (76.4)
Depression
Yes
134 (15.9)
No
711 (84.1)

P

126 (20.4)
85 (36.1)

<0.001
–

125 (39.2)
78 (21.8)
8 (9.2)

<0.001
–
–

20 (10.7)
27 (15.4)
73 (29.2)
91 (41.1)

<0.001
–
–
–

18 (12.5)
69 (24.5)
118 (31.6)

<0.001
–
–

113 (34,8)
98 (22,7)

<0.001
–

21 (20.8)
94 (32.6)
56 (34.0)
37 (21.0)

0.01
–
–
–

52 (52.5)
132 (62.6)
27 (9.2)

<0.001
–
–

34 (14,5)
177 (29.1)

<0.001
–

45 (15.3)
166 (30.3)

<0.001
–

8 (24.2)
127 (26.7)
76 (29.8)

0.604
–
–

85 (22.4)
94 (31.5)
18 (34.6)
14 (40.0)

0.01
–
–
–

44 (17.0)
61 (24.7)
105 (41.2)

0.01
–
–

39 (11.7)
50 (23.4)
122 (41.1)
84 (42.2)
127 (19.7)

<0.001
–
–
<0.001
–
–

16 (11.9)
195 (27.4)

<0.001
–

P-value was obtained by comparison between participants with successful aging and participants without successful aging, according to
socioeconomic and demographic, clinical, lifestyle, and psychosocial
variables. Total n = 895.
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Table 4 Unadjusted and adjusted odds ratios of the association between sociodemographic, clinical, psychosocial, behavioral variables
and successful aging in the Frailty in Brazilian Elderly Study, speciﬁcally the Rio de Janeiro section
Variables

OR unadjusted
(95% CI)

Age groups (years)
>84
1
75–84
5.23 (2.4–11.1)
65–74
11.6 (5.5–24.6)
Sex
Male
1
Female
0.48 (0.35–0.68)
Education (years)
0–4
1
5–8
1.52 (0.82–2.82)
9–12
3.34 (1.95–5.72)
≥13
5.80 (3.32–9.90)
Marital status
Not married
1
Married
1.81 (1.31–2.49)
Personal income ($US monthly)
0–404
1
>404–1.010
2.3 (1.33–4.14)
>1010
3.3 (1.91–5.75)
BMI
≥30
1
<22
0.95 (0.52–1.73)
22–27
1.78 (1.15–2.76)
27–29.9
1.94 (1.19–3.16)
Hearing impairment
No
2.41 (1.61–3.6)
Visual impairment
No
2.42 (1.66–3.48)
Physical morbidities
≥3
1
1–2
4.1 (2.6–6.4)
No
10.9 (6.2–19,2)
Work
Yes
2.97 (2.21–4.18)
No. AADL
0–4
1
5–6
2.30 (1.45–3.65)
>6
5.27 (3.54–7.91)
Depression
No
2.78 (1.6–4.8)
Smoking
Current
1
Never
1.3 (0.53–3.04)
Past
1.1 (0.51–2.61)
Alcohol consumption
Never
1
Daily
2.3 (1.1–4.7)
Weekly
1.8 (0.98–3.4)
Monthly
1.5 (1.1–2.2)
Physical activity (Kcal per week)
0–471
1
472–1742
1.52 (0.98–2.3)
1743–26 372
3.27 (2.17–4.87)

OR adjusted
(95% CI)
Model 1

OR adjusted
(95% CI)
Model 2

OR adjusted
(95% CI)
Model 3

OR adjusted
(95% CI)
Model 4

OR adjusted
(95% CI)
Model 5

1
2.91 (1.32–6.42)
5.58 (2.52–12.3)
1
0.65 (0.43–0.98)

–
–
–
–
–
–

–
–
–
–
–
–

–
–
–
–
–
–

–
1
2.75 (1.18–6.41)
4.27 (1.79–10.1)
1
0.80 (0.47–1.39)

1
1.07 (0.52–2.06)
1.81 (0.98–3.26)
2.86 (1.48–5.52)

–
–
–
–

–
–
–
–

–
–
–
–

1
0.84 (0.41–1.75)
1.13 (0.58–2.24)
1.56 (0.75–3.28)

1
1.22 (0.82–1.82)

–
–

–
–

–
–

1
1.19 (0.76–1.87)

1
1.34 (0.74–2.48)
1.32 (0.64–2.25)

–
–
–

–
–
–

–
–
–

1
1.51 (0.75–3.17)
1.53 (0.71–3.55)

1
0.95 (0.48–1.8)
1.56 (0.97–2.5)
1.63 (0.96–2,7)

1
0.86 (0.42–1.76)
1.44 (0.86–2.40)
1.89 (1.07–3.31)

–
–
–
–

–
–
–
–

1
0.9 (0.4–1.9)
1.4 (0.8–2.5)
1.8 (1.02–3.3)

1.63 (1.04–2.57)

1.56 (0.93–2.42)

–

–

1.59 (0.94–2.5)

1.98 (1.32–2.97)

1.63 (1.06–2.49)

–

–

1.5 (0.98–2.4)

1
3.7 (2.3–6.1)
10.7 (5.6–20.2)

1
3.77 (2.2–6.1)
11.2 (5.8–21.9)

–
–
–

–
–
–

1
3.55 (2.11–5.9)
10.5 (5.2–21.1)

1.80 (1.24–6.37)

–

1.27 (0.83–1.95)

–

1.19 (0.74–2.2)

1
1.73 (1.04–2.86)
2.76 (1.74–4.38)

–
–
–

1
1.59 (0.95–2.43)
2.23 (1.34–3.70)

–
–
–

1
1.29 (0.72–2.2)
2.07 (1.16–3.4)

2.58 (1.42–4.69)

–

2.18 (1.18–4.0)

–

2.1 (1.07–4.1)

1
1.31 (0.53–3.22)
1.53 (0.64–3.67)

–
–
–

–
–
–

1
1.39 (0.55–3.5)
1.69 (0.68–4.1)

1
1.44 (0.52–3.9)
1.50 (0.55–4.0)

1
1.6 (0.7–3.8)
1.3 (0.6–2.5)
1.1 (0.4–1.0)

–
–
–
–

–
–
–
–

1
1.4 (0.6–3.3)
1.1 (0.5–2.2)
1.2 (0.8–1.7)

1
1.5 (0.62–3.9)
0.79 (0.3–1.6)
1.13 (0.7–1.7)

1
1.20 (0.75–1.91)
2.34 (1.50–3.65)

–
–
–

–
–
–

1
1.16 (0.87–1.8)
2.25 (1.43–3.5)

1
1.12 (0.65–1.8)
1.88 (1.14–3.2)

Model 1 – Adjustment of each variable by sociodemographic variables. Model 2 – Clinical variables adjusted by the others of the block + sociodemographic variables. Model 3 – Psychosocial variables adjusted by the others of the block + sociodemographic variables. Model 4 – Behavioral variables adjusted by the others of the block + sociodemographic variables Model 5 – Clinical + psychosocial + behavioral + sociodemographic
variables (ﬁnal model).
AADL, advanced activities of daily living.

Discussion
The present study explored the biological dimension of successful
aging by using modiﬁed Rowe and Kahn criteria, and analyzed the

4

|

roles of sociodemographic, clinical, psychological and lifestyle factors. While in developed countries, the literature on the subject is
vast, in developing countries, these ﬁndings are rare; more speciﬁcally, in Brazil, this is the ﬁrst study about prevalence. In Latin
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America, we found only Mexican studies of SA prevalence, in
which the complete Rowe and Kahn criteria were used.11
The prevalence of SA in the present study was 25%. Other
studies that emphasized the biomedical dimension have found
similar average prevalences (20.4%).1 This result was also comparable with a recent study that adapted the Rowe and Kahn criteria
similarly to our study by removing the social engagement component and using a less restrictive criterion for disease assessment,
and that found a prevalence of 19.7%.12
The low prevalence found in the present study shows how difﬁcult the concomitant preservation of all the criteria evaluated in
old age can be: physical performance, cognition, functionality and
good health. In addition, we found that the proportion of older
adults who can reach this phenotype is drastically reduced every
decade after age 60 years.
In the present study, the prevalence of SA varied by a range of
factors. Those who were younger, white, men, married, regular
drinkers, not depressed, with high levels of schooling and income,
few morbidities, an absence of sensorial deﬁcits, a BMI within the
normal and overweight ranges, and high levels of physical activity
and social participation were more likely to be successful agers.
The factors associated with SA shown in the present study
were age, few physical morbidities, absence of depression, BMI in
the overweight range, carrying out more than six AADL and high
levels of physical activity.
Among the clinical variables, we found a directly proportional
association with the number of physical morbidities. Those who
reported the absence or less than two morbidities showed a higher
probability of SA. We observed that among the successful agers,
just 24.6% reported a complete absence of morbidities, whereas
62.1% reported one or two chronic diseases. Therefore, despite
our statistical conﬁrmation of the impact of chronic morbidity on
the probability of remaining successful, we also observed that for
some older people, the preservation of the functionality associated
with good self-perception of health is possible in the presence of
comorbidities. Evidence suggests that the functional consequences
of chronic diseases are not inevitable, and can be signiﬁcantly and
positively inﬂuenced by several potentially modiﬁable factors, such
as physical activity, social support, self-efﬁcacy and psychological
proﬁle.13
Regarding BMI, overweight was positively associated with SA
in relation to obesity. There are few studies evaluating the relationship between BMI and SA in elderly cohorts as the present
study did. Despite the association of overweight with a discrete
increase in incapacities among older adults when compared with
the normal weight group,14,15 some studies point to a possible
inverse or null relationship between overweight and mortality in
older adults.2,3
Between psychosocial variables, being engaged in multiple
social or productive activities was positively associated with
SA. Several studies have shown that a high level of participation
in productive and social activities has both subjective impacts
related to life satisfaction and objective effects on functional and
cognitive status, physical health, and mortality.16 In addition, we
found a positive association between SA and the absence of
depression. Evidence has shown that even mild and subsyndromic depression is associated with declining overall functioning and disability.17
Regarding lifestyle factors, high levels of physical activity were
associated with SA in the present study. This ﬁnding is consistent
with different studies;18,19 however, there is no consensus regarding what level of energy expenditure in physical activity is sufﬁcient for the maintenance of health between these studies.20
The absence of an association between income and schooling
and SA in the present results suggests that socioeconomic status
did not have a major impact on the aging process in this sample.
This result is similar to the literature from developed countries,1
but not with another Brazilian study,21 which might be inﬂuenced
by the fact that this study population has greater access to healthcare and less income inequalities compared with the general

© 2018 Japan Geriatrics Society

Brazilian population. The average monthly income of the Brazilian
population is $US724.56, the average schooling is 4.8 years
(IBGE, 2014) and the access to supplementary health care currently covers 12.5% of the elderly population (ANS, 2016). The
subgroup analyzed represents predominantly middle-class older
adults with access to supplementary healthcare, as well as schooling (10.02 years) and monthly income levels ($US1240.00) above
the average population.
Despite studies showing the negative impact of smoking and
alcohol abuse on healthy aging, we did not ﬁnd statistically signiﬁcant associations between these factors and SA.22 The absence of
an association with smoking is probably due to a mortality bias, as
smokers have shorter survival times. Regarding the consumption
of alcoholic beverages, we found a positive statistical association
for alcohol abstainers in the crude analysis, but there was no association in the ﬁnal model. The literature is quite inconsistent
regarding this evidence. While some studies have shown beneﬁts
of moderate alcohol consumption compared with abstaining for
healthy aging,23,24 others have shown no association25 or contradictory results.26
The strengths of the study include its contribution of information regarding the older population of a middle-income Latin
American country. Focusing on healthy life expectancy, we
emphasized the biomedical dimension of SA rather than its multidimensional construct to clarify the factors associated with this
dimension.
The present study encourages some interesting interpretations.
Contrary to previous Brazilian study ﬁndings,21 we found a strong
impact of biological determinants, such as age and disease, and a
lack of association with socioeconomic status.
In addition to age, physical morbidity and depression, the
other variables associated with SA were essentially modiﬁable factors: social engagement, BMI and physical activity. Thus, we conclude that disease control and prevention are central to SA, but
are only part of the equation.
These ﬁndings highlight the importance of considering these
modiﬁable behavioral factors when planning effective strategies for
health promotion and disability prevention in the older population. A future challenge will be ﬁnding better ways to apply this
evidence to encourage the older population to adopt and maintain
healthy and active lifestyles.
Among the limitations of the study was the fact that it was
transversal and did not allow the establishment of predictors. In
addition, the study population is speciﬁc, because it represents a
sample of supplementary healthcare clients, and thus, it is not representative of the Brazilian older population in general.
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