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ABSTRACT

RESUMEN

Introduction: Mexico is the country with the highest prev-
alence of obesity in the world and ranks sixth in childhood
obesity. Fueling this epidemic are physical inactivity and an
unhealthy diet. Almost 60% of Mexican children are physi-
cally inactive. Physical fitness, an integrated measure of bod-
ily functions involved in the performance of physical activity,
is one of the most important markers of an individual’s
health status and its improvement has been shown to elim-
inate obesity related excess mortality. Methods: «Ponte al
100» is an ongoing, nationwide, prospective program that
involves the evaluation of physical fitness and the prescrip-
tion of an individualized dietary and physical activity sched-
ule in order to improve physical fitness. After a baseline
evaluation, follow-up evaluations are carried out on a trimes-
ter basis. Each evaluation involves gathering data on: (i)
body composition; (ii) motor fitness; (iii) musculoskeletal
fitness; (iv) cardiorespiratory fitness; and (v) neuropsycho-
logical fitness. All measurements are performed according
to the Ponte al 100 manual. Population: Children
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Introduccién: México es el pais del mundo con més obesi-
dad y el sexto en obesidad infantil. En el centro de esta
epidemia estén la inactivad fisica y los malos habitos dieté-
ticos. Aproximadamente el 60% de nifos mexicanos son fi-
sicamente inactivos. La capacidad funcional, una medida
que evalla e integra todos los sistemas corporales involu-
crados en la realizacion de actividad fisica, es uno de los
principales indicadores de la salud de un individuo, y su
mejoria es capaz de anular el aumento en mortalidad atri-
buido a la obesidad. Métodos: «Ponte al 100» es un progra-
ma nacional y prospectivo en fase de reclutamiento que
evalla la capacidad funcional de los participantes y
que prescribe un régimen dietético y de actividad fisica perso-
nalizada con el objetivo de mejorar la capacidad funcional. Se
realiza una evaluacion basal y mediciones subsecuentes trimes-
trales. En cada evaluacién se obtienen datos sobre la composi-
cion corporal y las capacidades motora, musculoesquelética,
cardiorrespiratoria y neuropsicoldgica. Todas las mediciones se
realizan segun el manual «Ponte al 100». Poblacién: Nifios y
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and adolescents attending official elementary schools
throughout Mexico. Thus far, more than one million subjects
have been enrolled. Conclusion: The emergence of the obe-
sity epidemic is halting progress and prosperity of Mexico.
The Ponte al 100 program is aimed at identifying and man-
aging this problem through the evaluation of functional
capacity. (REV MEX ENDOCRINOL METAB NUTR. 2016;3:175-81)
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SCIENTIFIC BACKGROUND
AND JUSTIFICATION

Mexico is currently considered the country with the
highest prevalence of obesity in the world'. Approx-
imately 70% of the Mexican adult population is ei-
ther overweight or obese, but an even more worri-
some scenario is a steadily increasing incidence of
childhood obesity in the country'. According to the
Organisation for Economic Co-operation and Devel-
opment (OECD), Mexico ranks sixth in childhood
obesity, with almost one in three children being
obese'. The latest National Health and Nutrition
Survey (ENSANUT) revealed that 9.7% of children
under the age of five years, 34.4% of children be-
tween five and 11 years of age, and 35% of adoles-
cents are either overweight or obese, with marked
differences in different regions of the country?3.

Worldwide, the problem of obesity has reached epi-
demic proportions and obesity related comorbidities
are among the most common causes of death®. Al-
though the cause of the obesity epidemic is multi-
factorial, the two main culprits are undoubtedly
physical inactivity and an unhealthy diet>. Physical
inactivity is responsible for 9% (5.1-12.5) of prema-
ture deaths worldwide and one of the main risk fac-
tors for most non-communicable diseases*. Accord-
ing to Mexico’'s ENSANUT 2012, 58.6% of children
between 10 and 14 years of age and 22.7% of ado-
lescents between the ages of 15 and 18 are consid-
ered to be physically inactive’. Physical activity sig-
nificantly reduces the risk of all major causes of
death® It has been estimated that a 25% reduction
in physical inactivity could save 1.3 million lives
worldwide®. Avoiding physical inactivity would reduce
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adolescentes que acuden a escuelas oficiales en todo Méxi-
co. Hasta el momento se ha enrolado més de un millén de
sujetos. Conclusiones: La epidemia de la obesidad ha mer-
mado el progreso y prosperidad de México. El programa
«Ponte al 100» estd dirigido a identificar y tratar este proble-
ma a través de la evaluacion de la capacidad funcional.

Palabras clave: Obesidad. Ejercicio. Capacidad funcional.

all-cause mortality by 7.35% (95% Cl: 5.88-8.83)8. Im-
proving cardiorespiratory fitness of obese patients by
means of a moderate-to-intense exercise program
considerably decreases or even eliminates the risk of
all-cause mortality, including cardiovascular and can-
cer-related mortality, independent of weight loss®°.
Furthermore, increasing cardiorespiratory fitness
usually leads to significant cognitive improvements,
including memory and attention span, as well as psy-
chological well-being™®'2,

An inverse relationship has been described between
physical activity and all major health-related adverse
outcomes, highlighting the need of developing ef-
fective methods for prescribing exercise that would
avoid overexertion and unnecessary discomfort and
would take into account the physiological adapta-
tions associated with improved health®'3-1>, The lat-
ter can only be achieved by promoting physical fit-
ness, which is an integrated measure of bodily
functions (musculoskeletal, cardiorespiratory, endo-
crine and neuropsychological) involved in the perfor-
mance of physical activity's. Physical fitness is one of
the most important markers of an individual’s health
status and has become a robust predictor of cardio-
vascular and all-cause mortality, even beyond classi-
cal or conventional risk factors such as smoking, ar-
terial hypertension, hypercholesterolemia and an
elevated body mass index (BMI)'7"'°. A change in
physical fitness from unfit to fit reduces the risk of
all-cause mortality and cardiovascular mortality
with RR of 0.56 (95% Cl: 0.41-0.75) and 0.48 (95% Cl:
0.21-0.74), respectively’. A recent meta-analysis
demonstrated that the risk of all-cause mortality
among physically fit obese individuals was similar
to that of normal-weight fit individuals (HR: 1.21;
95% Cl: 0.95-1.52)?°. In contrast to the inconsistent
association between cardiopulmonary fitness and
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neuropsychological performance, the benefits of
physical fitness on neuropsychological performance
has been clearly established?'23, Physical fitness is
also a useful parameter to evaluate the impact of
interventions such as diet and exercise on health’®.

Physical fitness measurement typically involves the
evaluation of body composition, musculoskeletal fit-
ness, motor fitness and cardiopulmonary fitness; unfor-
tunately, however, neuropsychological fitness is seldom
evaluated?. This can be objectively measured in the
laboratory, yet its use is limited in the school setting due
to the necessity of sophisticated instruments, qualified
technicians, and time constraints. Numerous batteries
of field tests have been developed for this purpose and
have proven to be a reasonable alternative since they
are time-efficient, low in cost and equipment require-
ments, and can be easily administered to a large num-
ber of people simultaneously?*?°. Physical fitness is now
being evaluated in several populations across the globe,
especially in children?630,

«Ponte al 100» (reach out to 100%) is a program devel-
oped by a physical education teacher and training
coach (Professor Juan José Palacios) and a sports med-
icine specialist (Dr. Juan Manuel Herrera-Navarro) with
the purpose of systematically prescribing individual-
ized exercise schedules to children and adolescents
attending official elementary schools throughout the
entire Mexican territory. Initially validated by the Na-
tional Sports and Physical Culture Commission of the
Federal Government (Comision Nacional de Cultura
Fisicay Deporte [CONADE]), «Ponte al 100» is currently
a program endorsed by the federal Ministry of Health.
«Ponte al 100» has developed its own methods to eval-
uate and measure physical fitness and includes nutri-
tional and dietary supervision. The purpose of the
present report is to describe in detail the methodology
and procedures used in the «Ponte al 100» program.

METHODS

Outline

«Ponte al 100» is an ongoing, nationwide, prospective
program. Participating subjects undergo a baseline

evaluation before starting an individualized exercise
and nutrition program. Follow-up evaluations are
carried out every three months for six years in almost
10% of the global baseline evaluated population.
Both the baseline and the follow up evaluations are
carried out on two consecutive days and gather data
in the following areas: (i) body composition (weight,
height, BMI, weight on push-ups position, percent-
age of lean and fat mass, waist and hip circumference
and arm span); (ii) motor fitness (arm, leg and abdo-
men muscle strength and flexibility); (iii) muscu-
loskeletal fitness (equilibrium, speed and agility); (iv)
cardiorespiratory fitness (maximal oxygen consump-
tion during a 20-meter shuttle run test); and (v) neu-
ropsychological fitness (memory and attention evalu-
ated by a standard memory challenge test).

On day one, a physical activity and dietary habits ques-
tionnaire is filled out (see Appendix 1 in Supplemen-
tory Data), followed by the measurement of vital signs
(resting oxygen saturation and heart rate), and anthro-
pometric and neuropsychological parameters. On day
two, anaerobic (strength, flexibility, speed and agility)
and aerobic (20-m Shuttle run) tests are performed as
part of the physical fitness indicators. All data are
recorded on the “functional capacity data capture
sheet” (see Appendix 2 in Supplementory Data).

All the information is entered into a digital platform
that calculates the subject’s physical fitness level
(see Appendix 3 in Supplementory Data). The plat-
form automatically generates a report explaining
the subject’s performance in each test as well as
giving a personalized diet and physical activity pre-
scription (see Appendix 4 in Supplementory Data).
During each follow-up visit, the nutritional and
physical activity parameters are reevaluated and a
new physical fitness score is calculated, generating
the pertinent modifications to the individual exer-
cise and nutrition prescriptions.

Study population
The target population comprises children and adoles-
cents attending official elementary schools through-

out the entire Mexican territory. First, the State health
and educational authorities are approached, seeking
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authorization to implement the program. Although the
studied population does not represent a random sam-
ple of the target population, most elementary schools,
particularly those located in urban areas, participate in
the program. Each authorized school was approached
in the same way: students and parents, as well as teach-
ers, are first invited to an informative meeting which
takes place at the school campus and whereby the pro-
gram is described in detail. Participation in the study is
absolutely voluntary. At the end of the meeting, all at-
tending parents receive an information brochure along
with the appropriate consent forms (Appendix 5). Thus
far, the program has enrolled over one million children
and adolescents and data regarding the outcome of
this intervention is currently being analyzed.

Also on a voluntary basis, teachers are invited to partic-
ipate as evaluators. Those agreeing to participate un-
dergo a training course whereby they learn the differ-
ent measuring techniques, the appropriate handling of
the equipment, and the registration of the data.

Measurements

Details on technical aspects of the equipment and
procedures for measurements can be consulted in
(see Appendix 6 and 7 in Supplementory Data), re-
spectively.

Dietary and physical activity questionnaire

This is a 15-item, validated questionnaire that ex-
plores the frequency of intake of the major food
groups, as well as the use of alcohol and recreational
drugs; it also ascertains the baseline level of physi-
cal activity?' (Appendix 1).

Vital signs

Vital signs are obtained at rest and in a seating position.
Heart rate and oxygen saturation are simultaneously
measured by means of a pulse oximeter during at least
three minutes. Blood pressure is measured by means
of wrist digital Baumanometer®. If a pulse, blood pres-
sure, or oxygen saturation reading is found to be out
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of range (using the World Health Organization normal
ranges for age and gender for children and adolescents
aged 6-17), the participant is immediately referred to a
primary care facility for evaluation and treatment and
is excluded from the program.

Body composition
Height

Standing height is measured with a portable stadi-
ometer, according to standard anthropometric
guidelines, while the participant is standing straight
on a Frankfurt plane. Seating height is measured
using the same technique, but with the patient
seated in the stadiometer platform. Seating height
is used to establish the amount of work with sit-ups.

Weight and proportion of body fat

Total weight and body fat percentage are deter-
mined using a bioelectrical impedance scale (Tanita®
model UM-081, Tanita International Division, UK).

Arm span

Arm span is measured with the subject standing,
and upper limbs held horizontal, with palms facing
upwards. For the purpose of this study, it is consid-
ered as the distance from the base of the hands
(wrist) to the intersection of the inner surface of the
limb with the pectoral muscles.

Waist and hip circumference

Waist and hip circumference are measured at the level
of the umbilicus and pubic symphysis, respectively.

Postural assessment

A posturometer is used to assess three aspects of
posture, namely left to right symmetry, anterior to
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posterior symmetry, and type of footprint. The sub-
ject is placed in a standing position in the center of
the posturometer. Left to right symmetry is evalu-
ated with the examiner standing behind the subject
to observe deviations of the spinal column, pelvis, or
knees to the left or right of the central bar. Results for
spinal column and pelvis are registered as left, nor-
mal, or right deviation. Knee symmetry is registered
as varum, normal, or valgus. Anterior to posterior
symmetry is evaluated with the examiner standing
lateral to the subject and observing deviations of the
upper spine to the back (kyphosis) and lower spine
to the front (lordosis). Results are recorded as normal
or backward for kyphosis, and normal or forward for
lordosis. Type of footprint is classified as high arch,
flatarch, or normal arch as observed by the examiner.

Equilibrium test

Equilibrium is evaluated on a rubber mat by asking
the subject to stand on one foot (the dominant
foot), with eyes closed and hands on hips, and the
time (measured in seconds) that the subject can
remain standing is registered. The best of three at-
tempts is recorded.

Attention test

This is carried out using the memory challenge test
by JIA®, played on Mode 2 and should take place in
quiet area in order to avoid distraction. Briefly, the
participant is asked to recall 10 randomly produced
sequences of light and sound. Three attempts are
allowed and the number of successfully recalled se-
quences is registered.

Exercise testing

Warm up

Several stretching routines are performed before
the aerobic and anaerobic exercise tests, followed

by 3-5 minutes of light aerobic exercise with speed
increments.

Arm strength (push-ups)

The subject places himself in a horizontal position
with body resting on the toes and the palms of the
hands, with arms completely extended and perpen-
dicular to the floor. The hands are separated at a
distance that corresponds to the shoulder girth. The
subject is asked to lower his/her body by flexing
the elbows only until the chest touches the floor.
The number of repetitions correctly performed in
30 seconds is recorded.

Abdominal strength (sit ups)

The subject lies on his/her back, hands crossed over
the chest, and knees flexed to 90 degrees with re-
spect to the floor. The number of flexions of the
trunk beyond 90 degrees with respect to the floor
is recorded on the result sheet.

Leg strength (vertical strength)

The subject is asked to stand lateral to a potentiometer,
with the dominant arm horizontal and elbow flexed at
90 degrees with respect to the arm, and fingers ex-
tended. The height of the tip of the middle finger is
recorded. The subject is asked to perform a vertical
jump, keeping the trunk straight and the knees to-
gether. The maximum increment in height of the mid-
dle finger obtained after three jumps is recorded.

Flexibility test (V-sit test)

The subject sits on a mat with a measuring line be-
tween the legs, with the soles of the feet placed imme-
diately behind the baseline, heels separated by a dis-
tance that corresponds to the shoulder width. The
hands are clasped together, one on top of the other
with palms facing down, and placed on the measuring
line. With the legs held flat against the mat, the subject
slowly reaches forward as far as possible. After two prac-
tice tries, the subject holds the third reach for two sec-
onds while that distance is recorded. Care should be
taken to ensure that there are no jerky movements,
and that the fingertips remain level and the legs flat.
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Speed and agility test

For this test, an area of 10 x 5 m is required. Five-meter
long start and finishing lines are drawn. The distance
between both lines is 10 m. Immediately before the
start line and immediately after the finish line, three
circles each measuring 30 cm in diameter are drawn
in red, white, and green. Inside each of the three circles
at the finish line, two wooden blocks, measuring 5 x 5
x 10 cm in size, are placed. The participant is asked to
stand at the start line with his back facing the finish
line. Upon the “ready” signal the participant is in-
structed to give a step forward and turn to face the
finish line. Upon the “time” signal, the participant is
instructed to run as fast as he can to the finish line,
pick-up the first block with his right hand, and return
to the start line where he should place the block into
the corresponding circle at the start line. This proce-
dure is immediately repeated using the left hand to
pick-up the second block. The time required to com-
plete this test is recorded in seconds.

20-meter shuttle run test

The 20-meter shuttle run (20MSR) test consists of one-
minute stages of continuous, incremental speed run-
ning. The initial speed is 8.5 km/h, and increases by 0.5
km/h per minute. The individual is required to run
between two lines 20 m apart, while keeping pace
with audio signals emitted from a pre-recorded cas-
sette or compact disk. The test ends when the individ-
ual fails to reach the end lines concurrent with the
audio signals on two consecutive occasions. This test
is used to estimate maximal oxygen consumption. All
subjects are given instructions that if they should pres-
ent any of the following symptoms during this test
they should stop the test and inform the evaluator
immediately: dyspnea, chest pain, nausea, dizziness,
claudication of any extremity, and blurred vision.

Data storage

Data is stored on an online electronic platform, where
each participant can only access his own data by
means of a user name and password. Only members
of the Ponte al 100 team can access participant data.
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Calculation of functional capacity

For the calculation of physical fitness in quantitative
terms, the results of each test are converted into
units of power (Watt), and thus, the subject’s capacity
to perform work is quantified. This calculation, along
with the exercise and dietary prescription, is per-
formed automatically with the software Sistema Na-
cional de Desarrollo de la Capacidad functional®,
registration number 03-2014-061309405600-01. The
exercise prescribed is directed at improving strength,
agility, flexibility, and resistance of the different body
parts and consequently physical fitness improves.

CONCLUDING REMARKS

There is extensive epidemiological and experimen-
tal evidence supporting the notion that physical
inactivity and a sedentary lifestyle are deleterious
to the general health of a population*®17-1°, This is
true across the highly variable sociodemographic
and economical strata of the world population.
Although some ethnic groups may be more suscep-
tible than others to such deleterious effects, it can
confidently be stated that promoting physical activ-
ity effectively reduces the incidence of several
chronic diseases, such as obesity, diabetes, and the
metabolic syndrome, and results in significant im-
provements in health-related quality of life'®2°, Over
80% of the Mexican population is comprised of
Mestizo individuals who, like other ethnic groups
with a significant Native-American genetic compo-
nent, are particularly prone to develop these chronic
conditions that ultimately lead to an increased car-
diovascular risk?. It is quite evident that the emer-
gence of the obesity epidemic is halting the prog-
ress and prosperity of developing countries like
Mexico. It is therefore of paramount importance to
develop global strategies aimed at the early identi-
fication and management of this problem.

The «Ponte al 100» program is a nation-wide effort to
evaluate the functional capacity of the school popula-
tion of Mexico. It constitutes a large-scale project that
is fully supported and endorsed by the federal Ministry
of Health and, as of 2016, is backed up academically by
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the Mexican Society for Nutrition and Endocrinology.
Economic resources for this program are obtained
through specific grants from private organizations, and
the local state governments contribute financially as
well, covering the stipend of the many physical educa-
tion teachers that participate in the project. This pro-
gram includes a personalized dietary and physical ac-
tivity prescription, which is intended to improve the
individual’s physical fitness. This prospective cohort will
enable us to study the effects of a dietary and exercise
structured intervention in several aspects of childhood
and adolescence health and development.
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