
Introduction
Sarcopenia has been defined as a syndrome characterized by

progressive and generalized loss of skeletal muscle mass and
strength with a high risk of adverse outcomes such as decreased
function of the lower extremity, physical disability, poor
quality of life and death (1-4). The european Working group
on Sarcopenia in Older People (eWgSOP) recommends the
diagnosis of sarcopenia using the presence of low muscle mass
(lMM) plus low muscle strength (lMS) (measured by
handgrip) or low physical performance (lPP) (measured by
gait speed). using such a system in clinical practice, which is
easy to apply and requires no expensive equipment, should
improve both the identification and treatment of the syndrome
(5).

The prevalence of sarcopenia varies depending on the
definition used. according to eWgSOP, this prevalence ranges
5-13% in those 60 to 70 years old, reaching 11-50% in those
more than 80 years old (6). based on skeletal mass index, the
prevalence of sarcopenia has been reported between 22.6% and
51.9% in women and 26.8% and 50.4% in men (2, 7). using
data from China, lau et al. (8) found a 12.3% prevalence of
sarcopenia in men and 7.6% in women, while Tichet et al. (9)
used data from a French population and Masanes et al. (10)
used data from a Spanish population to find rates of 23.6% and
33% in women and 12.5% and 10% in men, respectively.

Several factors are associated with sarcopenia. For example,

baumgartner et al. (11) showed that older age, low income,
smoking and chronic lung disease were associated with
sarcopenia. Furthermore, certain risk factors such as
atherosclerosis, underweight and physical inactivity has also
been associated with sarcopenia (12).

Few studies or none have estimated the prevalence of
sarcopenia in latin america using the eWgSOP definition.
arango-lopera et al. (13), using data from a population in
Mexico, found a prevalence of sarcopenia of 27.4% in men and
48.5% in women. The aim of the present study is to estimate
the prevalence and associated factors of sarcopenia in a
community dwelling elderly population in São Paulo, brazil
using the eWgSOP definition.

Methods

Study population
data are from the Sabe Study (Saúde, bem-estar e

envelhecimento/Health, Wellbeing and ageing), a study of
three cohorts that began in 2000 with a probabilistic sample of
2,143 individuals representative of the urban population aged
60 years and older living in São Paulo, brazil.

in 2006, 1,115 individuals from the first cohort were
interviewed in person; 11 were institutionalized, 51 moved to
another city, 178 refused to participate, 139 were lost to follow-
up and 649 deaths were confirmed through the state and
municipal mortality system in brazil. a new cohort
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representative of the urban population aged 60-64 years in the
same city composed of 298 individuals was added to the
original cohort in 2006 for a total sample of 1,413.

The present study used all data from the cohort interviewed
in 2006. Of 1,413 participants interviewed in 2006, we
excluded 264 due to missing data on handgrip strength, gait
speed, weight and height, all variables needed to define
sarcopenia, for a final sample of 1,149. These measurements
were not taken in elderly unable to perform the handgrip
strength test or the walking portion of the Short Physical
Performance battery assessing lower extremity Function, or
in those confined to bed or unable to stand for measurement of
weight and height. The excluded subjects were older, had less
education, drank less, reported more difficulties in activities of
daily living and instrumental activities of daily living, more
hypertension, diabetes, lung disease, heart disease, stroke, falls,
instances of hospitalization, a more sedentary lifestyle, more
cognitive impairment, undernutrition and risk for undernutrition
according to the Mini-nutritional assessment (Mna®). all
participants signed a statement of informed consent and the
Sabe study received approval from the Human research
ethics Committee of the institution. Figure 1 shows the sample
distribution according to the eWgSOP algorithm for the
definition of sarcopenia.

Measures
Sarcopenia was defined using the eWgSOP criteria.

Participants with lMM plus lMS or lPP were considered
positive for a diagnosis of sarcopenia (Figure 1) (5). Muscle
mass was estimated by appendicular skeletal muscle mass
(aSM) using the lee equation as follows (14):

aSM = (0.244 * body weight) + (7.8 * height) + (6.6 *
gender) – (0.098 * age) + (race – 3.3)

with body weight in kilograms and height in meters. The
value 0 must be used for women, 1 for men, then 0 for whites,
1.4 for blacks and –1.2 for asians (14). This equation has been
validated in the brazilian population using dual-energy x-ray
absorptiometry (dexa) as a gold standard, with high
correlation between methods (r=0.86 for men and r=0.90 for
women, respectively, p<0.05). The agreement between dexa
and the predictive equation to determine sarcopenia prevalence
is strong (k=0.74; p<0.001), with high specificity (89%) and
sensitivity (86%) (15).

after estimating the values, we adjusted the aSM by height
squared to create the skeletal muscle mass index (SMi).
Following the studies of delmonico et al. (3) and newman et
al. (2), the cutoff of SMi used in the present study was based on
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Figure 1
european Working group on Sarcopenia in Older People algorithm



the 20% lowest percentile of the population distribution,
representing 6.37 kg/m2 for women and 8.90 kg/m2 for men.

Muscle strength was assessed with handgrip strength in kg
using a hand-held dynamometer (Takei Kiki Kogyo TK 1201,
Tokyo, Japan). during the test, the participant was in a sitting
position, with elbow and forearm resting in the table and with
palms facing up. The participant was prompted to grip the
device using as much strength as possible. The grip size was
adjustable so that each participant, regardless of size, could feel
comfortable while squeezing the grip. The test was performed
twice in the dominant limb, with a 1-min rest between tests and
the higher value of the two trials was used for scoring. The cut-
off points of < 30 kg for men and < 20 kg for women were
considered to represent lMS (16).

Physical performance was assessed with gait speed (in
meter/seconds), determined by the walk test of the Short
Physical Performance battery assessing lower extremity
Function. The test was assessed in an 8-foot walking course,
with no obstructions for an additional 2 feet at either end and
was denoted by placing a rigid 8-foot carpenter´s rule to the
side of the course. Participants were instructed to “walk at your
usual speed, just as if you were walking down the street to go
to the store”. Participants could use an assistive device, if
needed, and each was timed for two walks. The faster of the
two was used for the analyses (17). The cut-off speed of ≤
0.8m/s was considered to represent lPP (5, 16).

Socio-demographic characteristics included age, gender,
marital status, income and schooling. age was grouped in three
10-year categories, with all those aged 80 years or older
combined into one group. Marital status was classified as
married (married or in a stable relationship) or not
married/single (divorced, separated or widowed). income, in
brazilian monthly minimum salary (r$ 350.00 = uS$ 161.74),
was classified in three categories: up to two (uS$ ≤323.50),
two to five (>uS$ 323.50 and ≤uS$ 808.70) and more than
five times the minimum salary (>uS$ 808.70). Schooling (in
years) was analyzed as a continuous variable.

Smoking status was assessed by asking participants if they
were non-smokers, former smokers or current smokers. Current
smokers were asked how many cigarettes they smoke per day
and how long they had smoked, in order to calculate smoking
pack-years (18).

alcohol intake was assessed by asking participants whether
they were non-drinkers, drank once a week, drank two to six
days a week or drank every day. The amount of alcohol
consumed per week, in grams, in each group, was figured based
on the number of glasses of beer, glasses of wine or shot of
spirits per week and their respective alcohol content, following
the recommendations of the World Health Organization (19).

Physical activity was assessed using the brazilian version of
the international Physical activity Questionnaire (iPaQ) (20).
The calculation of caloric expenditure involved the metabolic
equivalent (MeT – metabolic cost of the physical activity in
question), the activities performed by the participant, the

number of days per week each activity was performed, time
spent performing the activity and individual body weight (21).
Men and women with a caloric expenditure of less than 390.5
kcal and 478.15 kcal, respectively (smallest quintile), were
classified as having a sedentary lifestyle.

Health status was assessed through self-report of arterial
hypertension, diabetes, lung disease, heart disease, stroke,
osteoarthritis, falls and hospitalizations in the previous 12
months. Cognitive status was assessed using the modified
version of the Mini Mental State exam (MMSe) due to the low
level of schooling of the brazilian elderly population. This
measure has 13 items that do not depend upon schooling with a
total possible score of 19 points (22). Participants with a cutoff
point of ≤ 12 were considered to have cognitive impairment
(23). depressive symptoms were assessed using the geriatric
depression Scale (24, 25). Participants with a score of ≥ 6 were
considered to have depressive symptoms (25).

body mass index (bMi) was computed by dividing weight
in kilograms by height in meters squared (kg/m2) (26). body
weight was measured by a trained interviewer using a
calibrated scale, with the individual barefoot and wearing light
clothing. Height was measured using a stadiometer fixed to a
plain wall.

Mini-nutritional assessment (Mna®) is a
multidimensional and validated method composed of 18
questions grouped into 4 parts: anthropometry (bMi, weight
loss, mid upper arm and calf circumference), clinical state
(medications, mobility, pressure sores and skin ulcers, lifestyle,
psychological stress or neuropsychological problems), dietary
assessment (autonomy in feeding, quality and number of meals,
fluid intake) and self perception about health and nutrition. The
total score ranges from 0 to 30 points. Participants with a score
from 17 through 23.5 were considered at risk for undernutrition
and those with a score <17 were considered undernourished;
good nutritional status was defined as an Mna score > 23.5
(27, 28).

Statistical Analyses
The prevalence of sarcopenia was estimated using a 95%

confidence interval (Ci). differences in the characteristics
according to sarcopenia status and gender were analyzed using
the rao and Scott Wald test and chi-square test with rao and
Scott correction. logistic regression analysis was used to
analyze the factors associated with sarcopenia. associations
with a p-value of 0.2 or less in the univariate analysis were
selected for the multiple regression analysis, in which forward
stepwise selection was used.

The area under the receiver operating characteristic (rOC)
curve was used to assess the predictive value for the model. in
this analysis, the power of the model's predicted values to
discriminate between positive and negative cases is quantified
by the area under the rOC curve (auC). The auC, referred to
as the c-statistic (or concordance index), is a value that varies
from 0.5 (discriminating power not better than chance) to 1.0

PREVALENCE AND ASSOCIATED FACTORS OF SARCOPENIA AMONG ELDERLY IN BRAZIL

The Journal of Nutrition, Health & Aging©
Volume 18, Number 3, 2014

286



(perfect discriminating power) (29).
because our data came from a multistage cluster sampling,

sample weights were employed in all analyses. The Stata 10®
program (StataCorp, College Station, Tx) was used for all data
analysis.

Results
The mean age ± standard deviation of the participants was

69.6 ± 0.6 years; of these, 59.5% were female, 58.7% were
married and the mean years of education was 4.6 ± 0.2 years.
The most prevalent medical conditions were arterial

JNHA: SARCOPENIA

The Journal of Nutrition, Health & Aging©
Volume 18, Number 3, 2014

287

Table 1
descriptive characteristics of participants by gender and sarcopenia status in São Paulo, brazil, 2006 (n=1,149)

Men Women
Total No Sarcopenia Sarcopenia Total No Sarcopenia Sarcopenia

Total 437 334 103 712 549 163
Socio-demographic variables
age n=437 68.1±0.6*§ 74.8±1.0* n=712 68.9±0.6*§ 75.8±1.0*

60 – 69 Y.O. n=169 65.2%* 32.0%* n=263 60.7%* 26.6%*
70 – 79 Y.O. n=133 29.4%* 42.2%* n=252 32.0%* 40.1%*
80 or more Y.O. n=135 5.4%* 25.8%* n=197 7.3%* 33.3%*

Schooling (years) n=434 5.2±0.4§ 4.2±0.6 n=711 4.4±0.2§ 3.9±0.4
Marital Status

Married/partner n=323 82.6%*§ 67.3%*§ n=254 47.0%*§ 27.9%*§
Single (single, divorced, widowed) n=113 17.4%*§ 32.7%*§ n=458 53.0%*§ 72.1%*§

income
uS$ ≤323.50 n=135 21.0%*§ 51.9%* n=340 39.0%*§ 56.3%*
>uS$ 323.50 and ≤uS$ 808.70 n=113 23.4%*§ 25.9%* n=147 16.4%*§ 23.3%*
>uS$ 808.7 n=66 15.4%*§ 9.2%* n=43 6.5%*§ 4.3%*
Missing n=123 40.2%*§ 13.0%* n=182 38.1%*§ 16.2%*

behavioral variables
Smoking

non-smoker n=122 31.0%§ 18.5%§ n=512 69.7%§ 67.7%§
Former smoker n=256 52.5%§ 58.1%§ n=131 19.4%§ 15.7%§
Current smoker n=59 16.5%§ 23.4%§ n=69 10.9%§ 16.6%§

Pack year 34.4±3.2 36.8±5.4 38.4±5.3 28.7±5.4
Weekly alcohol intake

none n=247 48.2%§ 63.3%§ n=573 78.3%§ 80.6%§
Once a week n=83 22.7%§ 10.6%§ n=104 16.7%§ 13.7%§

grams of alcohol 20.1±1.8* 12.5±2.1* 19.6±2.5 15.1±1.7
2 to 6 days a week n=62 17.6%§ 13.0%§ n=23 3.8%§ 3.9%§

grams of alcohol 74.8±8.2*§ 32.8±6.5* 43.7±6.6§ 58.7±24.5
every day n=44 11.5%§ 13.1%§ n=10 1.2%§ 1.8%§

grams of alcohol 163.5±18.0* 435.0±78.5*§ 159.7±41.0 98.0±1.0§
Sedentary lifestyle n=93 18.8% 15.7% n=156 14.9%* 25.5%*
Health Status
arterial hypertension (yes) n=245 56.7%§ 45.0%§ n=478 65.8%§ 61.2%§
diabetes (yes) n=77 19.1% 13.9% n=139 20.7%* 15.6%*
lung disease (yes) n=53 12.5% 13.2%§ n=70 10.4% 6.4%§
Heart disease (yes) n=113 23.4% 20.0% n=150 18.7% 22.7%
Stroke (yes) n=41 9.0%§ 14.4% n=44 5.1%§ 7.7%
Osteoarthritis (yes) n=91 21.2%*§ 8.5%*§ n=300 42.5%§ 33.6%§
Falls in previous 12 months (yes) n=102 19.5%§ 22.1% n=251 31.9%§ 34.2%
Hospitalization in previous 12 months (yes) n=43 7.3% 12.4% n=61 7.4% 8.0%
Mini Mental State exam (≤12 points) n=60 9.3%* 25.3%* n=97 7.0%* 18.9%*
geriatric depression Scale (≥6 points) n=41 10.0%§ 10.1% n=113 17.2%§ 15.6%
anthropometric and performance variables
Weight (kg) n=437 73.6±0.8*§ 56.8±0.9*§ n=712 67.3±0.6*§ 48.4±0.5*§
Height (m) n=437 1.66±0.01§ 1.66±0.01§ n=712 1.53±0.01*§ 1.51±0.01*§
body Mass index (kg/m2) n=437 26.7±0.2*§ 20.6±0.2*§ n=712 28.7±0.2*§ 21.3±0.2*§
Handgrip (kg) n=437 34.5±0.6*§ 26.7±1.0*§ n=712 20.1±0.2*§ 15.9±0.4*§
gait speed (m/s) n=437 0.86±0.01*§ 0.75±0.03*§ n=712 0.77±0.01*§ 0.66±0.02*§
Skeletal muscle mass index (kg/m2) n=437 10.1±0.07*§ 8.3±0.06*§ n=712 7.99±0.07*§ 5.67±0.06*§
not undernourished (Mna > 23.5) n=317 78.9%* 52.1%* n=490 75.7%* 47.1%*
at risk for undernutrition (17 ≥ Mna ≤ 23.5) n=112 20.2%* 39.8%* n=212 23.8%* 49.7%*
undernourished (Mna < 17) n=8 0.9%* 8.1%* n=10 0.5%* 3.2%*

* The difference by sarcopenia status within the same gender is significant at α≤0.05; § The difference between genders within the same sarcopenia status is significant at α≤0.05;
Proportions were calculated considering the weight of the sample.



hypertension (61%), osteoarthritis (32.4%) and heart disease
(20.8%). using Mna® criteria, 26% of the cohort was at risk
for undernutrition and 1.3% was undernourished. Table 1
presents the descriptive characteristics of participants by gender
and sarcopenia status. Participants with sarcopenia were
significantly more likely to be older, unmarried, to have the
lowest income, low physical activity (women only), lower
cognitive status, lower handgrip strength and gait speed, lower
bMi, lower SMe, be at increased risk of undernutrition and
were more likely to be undernourished, with lower prevalence
of diabetes (women only) and osteoarthritis (men only). The
prevalence of sarcopenia was 16.1% in women and 14.4% in
men, increasing with age and not significantly different by
gender in all age categories (Table 2).

Table 2
Prevalence (%) and Confidence interval (95%) of sarcopenia

by gender and age group in São Paulo, brazil, 2006 (n=1,149)

Total 60–69 Y.O. 70–79 Y.O. 80 or more
Y.O.

Men 14.4 7.6 19.5 44.7
(11.3–18.3) (4.5–12.8) (13.7–27.0) (35.3–54.4)

(n=103) (n=12) (n=27) (n=64)
Women 16.1 7.7 19.4 46.6

(13.5–19.0) (4.9–11.9) (15.5–24.0) (37.6–55.9)
(n=163) (n=19) (n=54) (n=90)

Prevalence was calculated considering the weight of the sample.

Table 3
Weighed logistic regression analysis for sarcopenia in São

Paulo, brazil, 2006 (n=1,120*)

OR 95% CI p

age (60 – 69 Y.O.) 1.00
age (70 – 79 Y.O.) 2.00 1.01–3.95 0.046
age (80 or more Y.O.) 7.53 3.79–14.97 < 0.001
Male 1.00
Female 0.85 0.55–1.32 0.471
income (> uS$ 808.70) 1.00
income (323.50 > uS$ ≤ 808.70) 2.16 0.83–5.65 0.113
income (uS$ ≤ 323.50) 2.57 1.06–6.20 0.036
income (missing) 1.08 0.38–3.06 0.889
Married/partner 1.00
not Married (single, divorced, widowed) 1.43 0.90–2.28 0.126
Schooling (years) 1.05 0.98–1.12 0.125
non-smoker 1.00
Former smoker 1.16 0.76–1.78 0.491
Current smoker 2.00 1.11–3.63 0.022
active lifestyle 1.00
Sedentary lifestyle 0.66 0.42–1.06 0.086
Mini Mental State exam (≥13 points) 1.00
Mini Mental State exam (≤12 points) 2.68 1.23–5.84 0.014
not undernourished (Mna > 23.5) 1.00
at risk for undernutrition (17 ≥ Mna ≤ 23.5) 3.15 2.03–4.89 p < 0.001
undernourished (Mna < 17) 11.54 3.45–38.59 p < 0.001
number of diseases 0.86 0.62–1.19 0.359

area under rOC curve=80%; * The sample size decreased due to missing data on
covariates.

Table 3 presents the weighted logistic regression analysis for
sarcopenia. The odds ratio (Or) and 95% Ci in the final model
for the factors statistically significantly associated with
sarcopenia were 2.00 (95% Ci=1.01-3.95) for those aged 70–79
years, 7.53 (95% Ci=3.79-14.97) for those aged 80 years or
more, 2.68 (95% Ci=1.23-5.84) for cognitive impairment
(MMSe ≤ 12), 2.57 (95% Ci=1.06-6.20) for lower income
(uS$ ≤ 323.5), 2.00 (95% Ci=1.11-3.63) for current smokers,
3.15 (95% Ci=2.03-4.89) for risk for undernutrition (17 ≥
Mna ≤ 23.5) and 11.54 (95% Ci=3.45-38.59) for
undernourished (Mna < 17).

Discussion

The objective of the present study was to estimate the
prevalence of and factors associated with sarcopenia in a
community dwelling elderly population in São Paulo, brazil.
The overall prevalence of sarcopenia using the eWgSOP
definition was 15.4%, with 16.1% in women and 14.4% in men.

The prevalence of sarcopenia we found is different from that
of previous reports. For example, baumgartner et al. (11), using
dexa and regression equations to measure and estimate aSM
(7.26 kg/m2 for men and 5.45 kg/m2 for women), found that the
prevalence of sarcopenia varied from 13% to 24% in persons
under 70 years of age, increasing to more than 50% in persons
aged 80 years or older. in another study, newman et al. (2)
found a prevalence of sarcopenia of 51.9% in women and
50.4% in men, using dexa to estimate SMi and appendicular
lean mass (7.23 kg/m2 for men and 5.67 kg/m2 for women).
These results are higher than our estimates, which rely only on
muscle mass to determine sarcopenia.

recently, Patel et al. (30), using the eWgSOP
recommendation in an uK population, showed a prevalence of
sarcopenia of 4.6% in men and 7.9% in women, lower rates
than in our findings. However, despite the similar mean ages,
other factors likely explain the higher prevalence in the
brazilian population: anthropometric and socioeconomic
differences between the two populations, the distinct techniques
used to measure muscle mass and the cut-off adopted to
determine lMM in this group. While muscle mass from the uK
population was assessed primarily using the skin-fold thickness
test, our study estimated muscle mass based on a validated
equation (15).

The results of this study are consistent with earlier findings
of factors associated with sarcopenia. For example, several
studies have found increasing age associated with sarcopenia
(1, 7, 8, 11, 12). baumgartner et al. (11) found, in a population
in new Mexico, that low income is associated with sarcopenia
in american men who received less than uS$ 15,000 annually.
The present study shows that lower income (less than uS$
323.50 monthly) was associated with sarcopenia in both men
and women, reinforcing the role of socioeconomic factors in
this syndrome.

Smoking has been found in other studies to be associated
with sarcopenia (2,12). Smoking can compromise the ability of
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the already suffering system to obtain muscular energy due
several factors: a) reduction in blood flow to the muscles while
at rest and during certain types of contraction; b) inability of the
circulatory and muscular systems to remove metabolic
products; and c) insufficient supply of energy and oxygen to the
metabolic pathways (31, 32). all these changes related to aging
-- added to smoking status -- increase muscle fatigue and
consequently the protein catabolism that can reduce both
muscles mass and function.

Cognitive impairment reinforces and emphasizes the
neuronal changes in the central nervous system leading to
changes in the levels and activity of neurotransmitters, which,
together with the inadequate distribution of oxygen to the brain,
lead to a reduction in motor units and in the ability to maintain
muscle activation (33). besides these central alterations,
peripheral alterations due to changes in the neuromuscular
junction and muscle tissue can alter the functioning of the
neuromuscular system. This process further compromises the
ability of muscles to generate strength and endurance, which
leads to gait and balance disorders, reduction in psychomotor
activity, slowness in activities that involve dual tasks (cognitive
and physical) and impaired motor control (33-36).

We found low prevalence of undernutrition but high
prevalence of risk for undernutrition in community-dwelling
elderly in São Paulo. Malnutrition is highly prevalent in the
frailest groups, especially in low-income people. beyond low-
income, socioeconomic factors such as loneliness and low
levels of education may affect food availability and,
subsequently, nutritional status (37).

Malnutrition is the consequence of energy and protein
deficiencies that cause adverse effects on body composition
(37). The absence of adequate nutritional intake activates the
immune system and increases synthesis of inflammatory
cytokines amplifying the chronic catabolic conditions reducing
muscle mass and, consequently, affecting body function (38).

This study has some limitations. First, the analysis was
cross-sectional, and therefore cannot be used to establish cause
and effect. Second, the use of the regression equation to
estimate muscle mass may under- or over-estimate the
prevalence of sarcopenia in our study. However, few studies
have used dexa in community-dwelling populations.
Furthermore, the public health system should have options by
which to estimate muscle mass without relying on expensive
equipment to screen populations at risk. Third, since the
estimation used includes weight and height, bMi was not
included in the logistic regression analysis. Meanwhile, other
studies have shown that bMi explains almost 50% of the
variance in muscle mass (7, 12, 39), preventing the
identification of other factors associated with muscle mass.
Fourth, we used the lowest quintile of the percentile
distribution to define low aSM, due to the lack of standard
criteria in the brazilian population. Fifth, the Sabe study was
focused on the community-dwelling elderly population and did
not include residents of nursing homes. Thus, the estimates may

have some degree of bias, as institutionalized elderly
individuals may have a greater prevalence of sarcopenia (40).
However, the institutionalized population in brazil is relatively
small, which minimizes such bias (41). Sixth, the population
excluded from the analyses was older and had worse health and
functional conditions, which could underestimate the
prevalence of sarcopenia in the population as a whole.

This study also has strengths. First, the study was conducted
on a large sample of community-dwelling adults that represents
the elderly population in the city of São Paulo. Second, as far as
we are aware, this study is the first to analyze the prevalence of
sarcopenia in latino america using the eWgSOP criteria.

Conclusions

The eWgSOP algorithm is useful to define sarcopenia in the
brazilian population. The prevalence of sarcopenia is high,
increases with age, low income, smoking, cognitive
impairment, undernutrition and risk for undernutrition, showing
that this syndrome is affected by multiple domains and that
elderly with these characteristics should be the target of
prevention strategies.
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