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Abstract

Issues regarding the human aging process have become the focus of discussions and investigations around the world. Inevitably, this process is

associated with physiological changes such as modifications in body composition that are related to progressive declines in the biological function
as well as the presence of chronic and locomotor impairment conditions, which besides life- threatening risk, pose a challenge to the elderly
independence and autonomy. The proposal of an active aging has been strengthened with training programs that seek to improve physical fitness.
There are several factors that comprise physical conditioning such as: aerobic resistance, body composition; muscular strength, localized muscular
endurance, neuromotor abilities and flexibility, which are important components to maintain the independence of the elderly, since there is direct
influence on the functional autonomy. Within these components, the musculoskeletal system is considered the core of the elderly physical health,
which consists of three major pillars: muscular strength, aerobic resistance and flexibility. Although there are a considerable number of tests that
evaluate physical conditioning, intending to optimize and facilitate the diagnostic evaluations for a satisfactory prescription, it was necessary to
compile a battery of tests that contemplated variables of the physical fitness of the elderly to enhance evaluation, prescription and supervision of
the exercise programs proposed by health professionals. With this in mind, the Latin American Maturity Development Group (GDLAM) sought to
associate a battery of tests that could approximate the reality of activities performed in daily life. From this compilation of tests, it was possible to

measure the physical fitness index and functional capacity of the active elderly population.
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Mini Review

The human aging process is currently at the center of a
worldwide discussion from the scientific community engaged to
provide accurate and efficient strategies around different physical
activity modalities [1]. Inevitably, this natural process is associated
with deleterious physiological changes among variations in body
composition, body dimensions and more specifically, in height,
weight, and waist circumference. These changes are related to
progressive declines in the function of biological systems [2,3]
as well as the development of chronic/locomotor conditions,
which in addition to the life-threatening potential, may cause a
considerable detriment effect on the elderly population autonomy:.
These physiological modifications, mainly those related to muscle
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waste process and joint impairments, associated with a physical
inactivity status, can amplify the degenerative condition of the
elderly physical and physiological capacities [4]. On the other
hand, the regular practice of physical exercises can be an essential
tool for the treatment of chronic degenerative diseases [5,6], has
a neuroprotective and preventive effect on the development of
neurodegenerative diseases [5], associated to the improvement
of cognitive function (MURMAN, 2015), daily tasks [7] and also
considered as an effective way to prevent or even revert the decline
of the functional capacity of the elderly [8].

The proposal of active aging practicing physical exercises has
been strengthened with the creation of training programs that seek


https://biomedres.us/
http://dx.doi.org/10.26717/BJSTR.2018.11.002177

Biomedical Journal of Scientific & Technical Research

Volume 11- Issue 5: 2018

the improvement of the physical conditioning, conceptualized as
the state of physical development, hygienic habits, and the level
of accomplished training that a person presents [9]. Currently,
there is a consensus that the core of the elderly physical health
is the musculoskeletal system, which consists of three major
components: muscular strength, aerobic endurance, and flexibility
[10-12]. According to the American College of Sports Medicine
(2011) Several key factors comprise physical conditioning, such as
aerobic resistance, muscle strength, localized muscular endurance,
flexibility, and body composition. These components are essential
for (maintaining independence over the course of the aging
process and its influence on the functional autonomy has been
demonstrated by different investigations [8,14,15].

Other studies also report benefits of the regular exercise
practice on the neuromuscular [16-20]and cardiovascular system
[15,21,22] evidencing the importance of the scientific theoretical
knowledge applied to daily training, with reliable testing tools, and
technical supervision enhancing the efficacy for this population.

Although there are a considerable number of tests that evaluate
physical fitness [23] and in order to optimize and facilitate the
diagnostic evaluations for a satisfactory prescription, it was
necessary to compile a battery of tests that included the fitness
variables of the elderly to enhance evaluation, prescribe and
supervise the exercise programs proposed by health professionals.
Within this context, having physical exercise as a practice that
involves planning and systematization for maintenance or even
improvement of physical fitness [24] it become necessary the prior
evaluation of the variables that compose the physical fitness for the
adequate prescription of training programs directed to the elderly
[25]. In this scenario, the Latin American Maturity Development
Group (GDLAM) sought to associate a battery of tests that could
approximate the reality of activities performed in daily life [26].
From this test battery created according to the Group’s protocol
(GDLAM), it became possible to measure the physical fitness index
and the functional capacity of the elderly physically independent
[27]. The battery consists of tests that include the evaluation of
these five components using the following protocols:

a) Body Composition: two factors are evaluated. The first
Body Mass Index - BMI consisting of dividing body mass by
the square of height. In order to classify the nutritional status
of the elderly, the cut-off points are used [28]. To evaluate the
lean mass, the calf circumference is used as the parameter that
provides the most sensitive indirect measure of this component
[29];

b)  Aerobic Resistance: Six-minute test proposed by the
American Thoracic Society [30] for verifying VO2 max
consumption; consists of walking as far as possible within 6
minutes in a path of 45.72 meters marked every 4.57m by 15 x
5cm rectangles. The walking area can be elaborated in an open
or closed environment; however, it must be conducted on a well-
lit area with a non-slip surface. If necessary, the subjects may
stop to rest and return to the test. The total distance traveled
gives the result compared to the reference values proposed by

the protocol for men and women. Then the estimated VO2max
is calculated using the following calculation: VO2max = 0.03 x
distance (meters) + 3.98 [31].

c) Localized Muscle Endurance: The upper limbs are
evaluated by elbow flexion and extension test where the
subject remains sited on a chair holding pronated a two-
kilogram weight on the dominant arm with the hand and wrist
parallel to the forearm and then perform as many complete
movements as possible in a 30-second time length. The lower
limbs test is performed by sitting and standing-up test, in a
chair without arm supports, with the seat padding 43cm height
from the ground and maintain the arms crossed in front of the
chest the subject must repeat the highest number of complete
movements in a 30-second window [32].

d) Strength:Inorder to test for strength, the subjects perform
elbow flexion and extension tests and the sit and stand-up tests
in the same 30-second time length as the previously described
test, with a barbell for upper and lower limbs respectively [32].
The barbell is standardized as 7kg for female and 11kg for the
male. For the elbow flexion and extension test, the hand width
positioning is made with a distance equal to or slightly higher
than the distance between the shoulders with the hands in a
pronation position. As for the sit and stand-up test, the barbell
is positioned and supported on the trapezius muscle.

e) Flexibility: The Normal flex is a dimensionless test
elaborated to measure flexibility, which aims to minimize the
issues encountered by health professionals when facing large
groups of individuals with small periods to perform the tests.
Among its characteristics, there is no need for equipment,
rigorous methodological procedures, and even evaluators,
since the subject tested will perform the movements without an
instructor’s help. Seven movements comprise the test, divided
into four execution possibilities for each, where a classification
translated as a score of 0 to 3 is assigned. Insufficient - 0; regular
-1; good - 2 and very good -3. The values sum will classify the
flexibility of the Elderly according to the extent achieved. The
movements that comprise the test are related to daily skill
activities, primarily reflecting the individual’s autonomy and
independence to perform tasks that enable him to comb his
hair, wear a coat, wash his back, put on a shoe, and so on [33].

From the results obtained in the tests, the physical fitness index
(ICF) of the elderly was established [26] by applying a weighted
average that compensates for the brute value of each variable
expressed by the following calculation:

ICF: {[(upper LME/6 + lower LME/7)/2] + FI + (VO2/4,3) +
(BM1/9,3) +(S/7,15)}/5

ICF: Physical Fitness Index; upper LME: Upper Limbs
Localized Muscle Strength; lower LME: Lower Limbs Localized
Muscle Strength; FI: Flexibility Index (weighted average from
NORMALFLEX); VO2: estimated oxygen consumption value (six-

minute test); BMI: Body Mass Index; S: Strength Variable.
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Considering all the data and information described, it can

be concluded that the evaluation, prevention, and maintenance
of the functional capacity of the elderly associated with regular
physical exercise in order to improve functional capacity, possesses
an extreme importance and can be easily assessed by the ICF a
functional, accessible and user-friendly strategy for testing the
elderly population.
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