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ABSTRACT

The use of physiological indicators to evaluate physical aptitude in the workplace is essential to ensure
the health and well-being of employees, in addition to optimizing their performance. This descriptive and
comprehensive research with the objective of exploring researches carried out in Latin America on the
evaluation of physical abilities through physiological indicators in work environments during the period 2019-
2023. A systematic review of the scientific literature was carried out, using the PICO (Population, Intervention,
Comparison, and Outcome) strategy. The search covered recognized databases such as PubMed, Scopus, Web
of Science and SciELO, and was carried out in three languages (English, Spanish and Portuguese). Research
was included that evaluates indicators such as aerobic capacity, heart rate, and muscle strength in employees
from different economic sectors in the Latin American work context. The studies were selected according
to the defined inclusion and exclusion criteria identified patterns, methods and findings on physiological
indicators and physical fitness, concluding that their usefulness is not questionable, allowing the intensity
and physical workload of work to be estimated, as well as determining the activity times and contribute as
a biomarker in ergonomic interventions.

Keywords: Aerobic Capacity; Heart Rate; Muscle Strength; Physical Aptitude; Workers; Latin-American.
RESUMEN

El uso de indicadores fisiologicos para evaluar la aptitud fisica en el trabajo es esencial para garantizar la
salud y el bienestar de los empleados, ademas de optimizar su rendimiento. Esta investigacion descriptiva
e integral tuvo como objetivo explorar las investigaciones realizadas en Latinoamérica sobre la evaluacion
de las capacidades fisicas mediante indicadores fisiologicos en entornos laborales durante el periodo 2019-
2023. Se realizo6 una revision sistematica de la literatura cientifica mediante la estrategia PICO (Poblacion,
Intervencion, Comparacion y Resultado). La bUsqueda abarco bases de datos reconocidas como PubMed,
Scopus, Web of Science y SciELO, y se realizo en tres idiomas (inglés, espanol y portugués). Se incluyeron
investigaciones que evallan indicadores como la capacidad aerobica, la frecuencia cardiaca y la fuerza
muscular en empleados de diferentes sectores econdmicos en el contexto laboral latinoamericano. Los estudios
se seleccionaron segun los criterios de inclusion y exclusion definidos, se identificaron patrones, métodos y
hallazgos sobre indicadores fisiologicos y aptitud fisica, y se concluyd que su utilidad es incuestionable, ya
que permite estimar la intensidad y la carga fisica del trabajo, asi como determinar los tiempos de actividad
y contribuir como biomarcador en intervenciones ergonémicas.

Palabras clave: Capacidad Aerobica; Frecuencia Cardiaca; Fuerza Muscular; Aptitud Fisica; Trabajadores;
Latinoamericanos.
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INTRODUCTION

Physical activity is considered a fundamental component for the development and maintenance of health
in individuals.-? Regardless of age, being physically active improves quality of life and provides both physical
and mental well-being.® Maintaining an active lifestyle helps prevent the onset of chronic diseases, which
are quite common in today’s adult population. However, despite the extensive knowledge about the positive
effects of physical activity on health, inactivity has become one of the leading risk factors for mortality due to
non-communicable diseases, according to the World Health Organization.®

Physical fitness is defined as the body’s ability to perform physical activities efficiently and with minimal
fatigue. This capacity is influenced by several factors, including age, sex, lifestyle, and environment.®®
Physical fitness not only affects the ability to perform daily tasks but also plays a crucial role in overall health
and mental well-being. Regular exercise has been shown to improve emotional stability and reduce symptoms
of depression and anxiety.” In the Latin American population, a region that has undergone a well-documented
epidemiological transition and faces an obesity epidemic, there is relatively little research about physical
activity and fitness.®

Physiological indicators are objective measures that reflect the functioning of the human body’s systems,
such as the cardiovascular,®'9 respiratory, and musculoskeletal systems. These indicators can be measured
through specific tests and provide valuable information about a person’s physical capacity.(" %13 Similarly,
they are powerful tools for assessing workers’ physical fitness and, consequently, optimizing their performance
and preventing injuries in workplace settings. In Latin America, where the workforce often faces demanding
working conditions, the use of these indicators becomes even more relevant.("'?

The assessment of these physiological indicators is essential for determining workers’ physical fitness,
especially in work environments where health and performance are crucial. These indicators not only reflects
workers’ physical condition but are also related to injury prevention and increased productivity. ("4

Most commonly used physiological indicators

e Maximal heart rate: represents the maximum number of beats per minute that the heart can reach
during maximal exertion. (519

e Maximal Oxygen Consumption or Volume (VO2 max): measures the maximum amount of oxygen the
body can utilize during exercise. It is a key indicator of aerobic capacity. '

e Muscular strength: assessed through tests such as dynamometry, which measures the maximum
force a muscle can generate.!>161

e Flexibility: measured through tests such as the sit-and-reach test, which evaluates the flexibility
of the lower part of the body. %16

e Body composition: evaluated using methods such as bioelectrical impedance or skinfold thickness,
which help determine the proportion of muscle mass, fat, and water in the body. ">

The ability to perform heavy aerobic tasks depends both on maximal oxygen intake (aerobic power) and the
ability to sustain a high level of oxygen transport and consumption over time (aerobic capacity). Aerobic power
declines steadily throughout the working life. The decline in sustained aerobic capacity is less documented but
is likely greater than that of aerobic power, as the ability to dissipate metabolic heat decreases and the tone
of venous reservoirs also diminishes with age.

A person with weak muscles is limited to a smaller fraction of their maximal oxygen intake, increasing their
level of disability. However, much also depends on motivation, and high percentages of aerobic power can be
maintained both during a workplace emergency and in a sports competition. The implications for industry are
further complicated by interindividual differences in the energy cost of specific tasks and in the work structure
of a typical day. (81920

“Heavy” tasks may occupy only a small fraction of an eight-hour shift, but these components are typically
measured when estimating the energy cost of work. An increase in body mass raises the metabolic cost of
any task that involves moving body weight, but this potential disadvantage in older individuals is offset by
accumulated experience and the resulting improvements in mechanical efficiency. (%19.20

The possible consequences of excessive aerobic demand include fatigue, as well as the risk of a heart attack
or stroke. Exercise-induced increase in blood pressure is proportional to relative cardiovascular and muscular
loads; in an elderly worker, the relative load, and therefore heart rate and stress on weakened blood vessel, is
greater than in a young person. However, in practice, complaints of fatigue are rare, even among older female
employees, and the incidence of heart attacks does not appear to be particularly high during normal working
hOUrS.(ZO’21’22)

Maximum muscular strength remains relatively constant until around the age of 40; there is a slight decline
between 40 and 65 years, followed by an accelerated loss of strength thereafter: this reflects a reduction in
muscle fiber cross-sectional area, selective atrophy of the most powerful fast-twitch fibers, and less effective
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activation, resulting in decreased maximal strength per unit of muscle cross-section. The rate of strength loss
varies considerably between muscle groups, which makes difficult the assessment of an individual’s overall
function with a single test, such as measuring maximum handgrip strength. At all ages, women have only about
65 % of the strength of men, making them more likely to be disabled by strength loss as they age. In many
tasks, body mass is needed to be moved, which increases the relative demand on individuals who have become
obese'(2,23,24,25)

In jobs that require frequent lifting and carrying of loads, the physical demands of the workplace should have
maintained muscular strength at its potential. The immediate consequences of inadequate muscular strength
may include the inability to complete an occupational task without assistance and an increased susceptibility
to suffer from lifting-related injuries. However, surprisingly, there is little correlation between age and the
incidence of lifting injuries. @23.242%

Importance in workplace settings

e Workload measurement: physiological indicators, such as heart rate, can be used to assess physical
workload, physical demands, and determine the maximum acceptable work duration.

e Risk assessment: they help identify workers who may be at higher risk of suffering injuries due to
biomechanical factors such as repetitive strain or overload, enhancing ergonomic workplace evaluations. 2%

e Training program design: they allow physical training programs to be tailored to each worker’s
specific needs, improving performance and preventing injuries.

¢ Health monitoring: they facilitate tracking the evolution of workers’ physical condition over time.

e Justification for workplace adaptations: they can serve as evidence to request workplace
adaptations if a worker has physical limitations.

Challenges and considerations in Latin America
e Access to equipment and professionals: in many regions of Latin America, access to measurement
equipment and trained professionals to conduct these assessments may be limited. 262728
e Cultural and socioeconomic factors: cultural and socioeconomic factors can influence the
perception of the importance of physical fitness and workers’ willingness to participate in evaluation
programs. 26:27,28)

According to a CDC report, “Racial and ethnic disparities in physical inactivity highlight the need to address
barriers to physical activity. Some examples include the lack of safe spaces for physical activity, such as
parks, unsafe streets with high-speed traffic and no sidewalks, lack of time, and lack of social support”. Latino
immigrants also have more probabilities to work in labor-intensive jobs that are often performed outdoors,
such as agriculture or construction. These physically demanding jobs can lead to increased inflammation and
chronic injuries, which may reduce the ability to exercise outside of work.

Overweight is one of the most pressing health risk factors in Latin America and the Caribbean. The average
body mass index (BMI) increased between 2000 and 2017, reaching 26,9 for men and 28,3 for women, above the
overweight threshold of 25 and approaching the obesity threshold of 30.¢9

Objectives
General objective: evaluate the impact of the use of physiological indicators in the determination of physical
fitness in workplace settings in Latin America.

Specific objectives
1. ldentify the most commonly used physiological indicators in workplace studies in Latin America.
2. Analyze the relationship between these indicators and workers’ health.

METHOD
Delimitation of the topic and research question
For the development of this review, the following PICO framework was used:
e Population (P): workers in Latin America.
¢ Intervention (l): use of physiological indicators (such as heart rate, aerobic capacity, muscular
strength, etc.) to assess physical fitness.
e Comparison (C): comparison with other physical fitness assessment methods or the absence of
physiological indicators.
e Qutcome (0): effects on workers’ health, productivity, and overall well-being.

Search procedure
This review followed the guidelines of the Preferred Reporting Items for Systematic Reviews and Meta-
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Analyses (PRISMA) 2020. Manual searches were conducted in 15 databases (PubMed, Scopus, Web of Science,
Scielo, PsycINFO, ScienceDirect, Cochrane, Latindex, and LILACS), four preprint servers (SocArXiv, bioRxiv,
and medRxiv), and other search engines such as Dimensions, Google Scholar, Yahoo!, and Alicia CONCyTec (a
Peruvian thesis repository) in November 2024.

The database search strategy was carried out using the following search equation: ((“physiological indicators”
OR “workplace well-being”) AND (“physical fitness” OR “occupational health”) AND (“productivity” OR “well-
being”)). The search query was adapted for each scientific search engine, and translations into English and
Portuguese were used when searching on platforms such as Google Scholar, LILACS, Scielo, Yahoo!, and Alicia
CONCyTec.

Study selection
Inclusion and exclusion criteria
e Study types: clinical trials, observational studies (cohort, case-control), and systematic reviews
were included. Opinion articles, editorials, and studies without a clear design were excluded.

Population
e Inclusion: adult workers (18-65 years) in any labor sector in Latin America.
e Exclusion: studies including special populations (athletes, individuals with disabilities, etc).

Interventions
¢ Inclusion: studies evaluating the use of physiological indicators as part of occupational health
programs or interventions related to workplace well-being.
e Exclusion: studies that do not use physiological indicators or focus exclusively on non-physiological
interventions.
e Languages: English, Spanish, and Portuguese.
e Publication date: from January 2014 to November 2024.

Data extraction

A form was applied to systematically collect relevant information from each study (author, year, study
design, population, evaluated indicators, results, etc.). A double review of the extracted data was conducted
by two independent reviewers to minimize errors.

RESULTS

The electronic database search using descriptors and Boolean operators yielded a total of 254 entries. After
excluding duplicate records®®, 198 abstracts were reviewed. Of these, 176 were not considered because they
evaluated the target indicators in non-relevant populations or samples.

A total of 22 publications were left, which were further assessed individually based on title and abstract.
It was possible to retrieve 100 % of these articles to decide their eligibility. However, 16 publications were
excluded for several reasons: 11 studies did not include subjects from the target geographic area, 3 studies did
not include the desired physiological indicators, 2 studies did not describe their methodology for evaluating the
indicators. Finally, a total of six (6) studies were available for the qualitative synthesis of this review.

The flow diagram followed for the selection of the review studies, as suggested by the PRISMA statement
(Preferred Reporting Items for Systematic reviews and Meta-Analyses)©®" is presented in figure 1. The studies
retrieved for the qualitative synthesis evaluated the indicators under study in this review as a secondary
aspect Gonzalez-Lopez to the achievement of their objectives, none of them studied the intrinsic value of the
indicators as markers of physical fitness.

There was considerable heterogeneity in the types or methodological designs of the studies. Of the total
six (6), two (2) were randomized clinical trials,®3" one®" of which had a preference for patients; two (2)
were observational studies with an epidemiological focus®3? aimed at the detection of risk factors; one was
a prospective cohort study®® and the remaining one was a quasi-experimental study.®¥ It was found that
three®339 (3) of the retrieved studies were conducted directly in Latin American countries, while the others
were carried out in Latino immigrant populations in the United States®*3 and Spain.©2?

100 % of the reviewed studies used Body Mass Index (BMI) as one of the physical fitness indicators in the
studied samples. Additionally, 50 % measured body fat and/or muscle mass percentages.®3+3¢ The same
proportion®3+39 used maximal oxygen volumen (VO2 max) as a measure of aerobic fitness. The studies by
D Alonzo et al.®¥; Gonzalez et al.®? and Lopez et al.? assessed physical activity levels using different scales.
D "Alonzo et al.®¥ also used muscle strength and flexibility as physical fitness indicators. Two (2) studies reported
the use of blood pressure measurements in their methodology,®3) while a third study®©® also presented this
indicator in its results. Table 1 summarizes the characteristics of the included studies.
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= Included articles indicator assessment (n=2)
N=6
Figure 1. Flow diagram of identified, excluded, and included studies according to PRISMAG"
Table 1. Summary of data extracted from the included studies
No. Author Study design Population Indicators used Results
1 () Cross-sectional observational 121 teachers Body Mass Index (BMI) No significant differences
study with an epidemiological and workers Percentages of body fat in indicators before and
approach from the Higher and muscle mass using the after the intervention with
Polytechnic School InBody system VO, through physical exercise were
of  Chimborazo, a maximum exercise test on observed.
Ecuador. a treadmill. Blood pressure
(not declared in methods,
but reported in results).
2 ® Randomized clinical trial 20 adults from BMI Percentages of body No significant differences

between groups in rMSSD,
HF, and LF parameters were
observed. In inactive adults,
this study showed that a 12-
week HIT training program
could increase short-term
heart rate variability, mainly
in vagus-mediated indices
such as the power of the
relation SDNN and HF/LFLn.
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G4 Partially randomized patient 76 Latina Physical activity level: self- Se midieron mejoras
preference trial with a immigrant assessment using a 7-point significativas en la aptitud
delayed group for testing the women, Spanish- scale. aerobica, la fuerza y la

(32)

(33)

intervention.

Cross-sectional observational

speaking, aged 18
to 55, West Coast,
USA.

A representative

BMI

Body fat percentage: it used
the portable Omron HBF-306
model for measuring arm-to-
arm impedance.

Aerobic fitness: VO,

Muscular strength: number of
sit-ups that an individual can
perform in 1 minute.
Flexibility: test that uses a
Sit-and-Reach box, measures
flexibility in  hamstrings,
paraspinals, and calves; used
as an indirect measure of

general flexibility.

BMI, with the protocol

flexibilidad muscular y los
niveles diarios de actividad
fisica (p <0,001).

In the combined group, the

study with an epidemiological sample of 190 utilized in the DORICA Study. most frequently reported
approach Latin American Physical activity: weekly work-related physical
immigrants aged frequency of physical activities were standing

Prospective cohort study

25 to 44 living in
Seville, Spain.

24718

participants from
51 urban and 49
rural communities
in Argentina,
Brazil, Chile, and

activity; reported as none,
once, twice, three times,
or more than three times a
week during the week prior
to the survey.

BMI

Abdominal obesity: defined
as a waist-to-hip ratio (WHR)
of 0,9 for men and 0,85 for
women.

Physical activity: measured

or sitting (n = 92, 64,8 %),
followed by transporting
light loads and frequently
climbing stairs or slopes (n =
23, 16,2 %). In the combined
group, the proportion of
participants that reported
standing or sitting as the
most common work activity
was much higher in women
than in men.

Chile had the lowest levels
of physical activity and grip
strength, and the highest
prevalence of abdominal
obesity. In men, physical
activity was lower. Low

Colombia. using  the International physical activity levels were
Physical Activity more common in urban
Questionnaire. areas.

(32} Quasi-experimental study 66 Latino BMI 24 workers met criteria as
immigrant Blood pressure at cardiovascular risk. The
agricultural ability to identify individuals
workers, aged at risk for suffering heart
between 18 and disease or diabetes will

64 years old.

further enhance the impact
that the CHW has on
population health.

DISCUSSION

This systematic review was conducted with the general objective of evaluating the impact of using
physiological indicators in the determination of physical fitness in workplace settings in Latin America. The
limited literature retrieved on this topic could be considered an initial indication of the need for and relevance
of further research in this area.

A significant heterogeneity was observed in the indicators used across the reviewed studies. In this regard,
it is important to take into account that the retrieved studies were not aimed at achieving similar objectives,
which is reflected in the differences in their methodological designs. Therefore, it is understandable that the
indicators used by the authors of each study were designed to meet their specific needs. This severely hindered
the comparison between the usage of indicators, although the widespread use of Body Mass Index (BMI) could
be proved.

Collectively, studies were observed that included samples of subjects from Latin America, outside this
geographical context, such as North America and Europe. The disparity observed between studies conducted in
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Latin America and those in developed countries is a complex phenomenon influenced by multiple interrelated
factors. Beyond differences in the object and objectives of the studies, research in the Latin American context
often prioritizes more pressingly local public health issues, infectious and endemic diseases, non-communicable
diseases, among others; placing occupational health in the background. The extreme ethnic heterogeneity of
Latin American populations, along with geographical, socioeconomic, and linguistic barriers, are other factors
that hinder the development of these studies. As a result, a series of biases are introduced into the scientific
body of knowledge, either due to a lack of evidence or publication. The phenomenon of international migration
continues to play a crucial role in the global labor market, representing 4,7 percent of the workforce in 2022,
according to the latest report from the International Labour Organization.®”

Unfortunately, migrant workers are predominantly placed in a category known as “4-D jobs” dirty, dangerous,
and difficult. Discriminatory: recently, a fourth “D” has been added to identify the discriminatory aspect,
in addition to other social determinants of health that migrant workers face in their host countries while
being exposed to precarious working conditions. The growing presence of Latin American immigrants across
various continents has drawn the attention of authorities, who can contribute to the study of these emerging
population sectors, these workers often face economic inequalities that expose them to greater health risks,
while necessary protective measures are frequently lacking. In consequence, migrant workers face a significant
risk of developing work-related diseases and injuries, further aggravated by the fact that their health needs
are often overlooked.®”

The indicators used in the reviewed articles offer several advantages over others, especially in epidemiological
studies of Latin American workers. First, they have a well-established direct relationship with health status.
Second, they are easy to measure using relatively accessible equipment, such as treadmills, dynamometers, and
skinfold calipers, facilitating their implementation in large-scale studies; additionally, standardized protocols
exist for their measurement, allowing for better comparability of results among different studies. Third, these
indicators are relevant to occupational health, as they are directly related to the physical demands of many
jobs and they can help identify workers at risk of injuries or occupational diseases and assess the effectiveness
of intervention programs aimed at improving workers’ health and performance. Fourth, they are used in various
epidemiological studies, both in general populations and specific occupational groups, making it easier to
compare results from studies conducted in different countries and regions.

In the Latin American context, where there is a high prevalence of chronic diseases, demanding working
conditions, and ethnic and cultural diversity, these instruments prove to be reliable and robust, they are more
objective than self-reports on physical activity or health perception, more specific and precise in identifying
risk factors, and more effective in predicting the risk of developing future diseases.

Physical activity level

Physical activity refers to any bodily movement produced by skeletal muscles that results in energy
expenditure, and it can be measured using various scales and questionnaires. One of the most used tools is the
International Physical Activity Questionnaire (IPAQ), which classifies activity into four domains: occupational,
domestic, transportation, and leisure-time. This questionnaire allows individuals to be categorized into different
physical activity levels, which can be dichotomous (inactive/active), ordinal (sedentary/moderately active/
active), or continuous (measured in METs or kilocalories).®®

In the workplace, promoting physical activity provides significant benefits for both employees and companies.
The World Health Organization (WHO) recommends at least 150 minutes of moderate activity or 75 minutes of
vigorous activity per week to maintain good health.®” Implementing workplace physical activity programs can
improve cardiovascular health, reduce the risk of chronic diseases such as type 2 diabetes and certain types
of cancer, and enhance productivity and job satisfaction.® Additionally, companies that encourage active
lifestyles among their employees have been shown to experience reduced absenteeism and a positive economic
return.”

Assessing physical activity levels in workplace settings also involves both objective measures (such as
accelerometers) and subjective measures (questionnaires), providing a deeper understanding of workers’
physical condition.“” These assessments are essential for designing effective interventions that promote
healthy habits in the workplace.

Body fat and muscle mass percentage and abdominal obesity

Body composition, which includes both muscle mass and fat mass, plays a crucial role in an individual’s
physical capacity, directly influencing work performance and overall well-being. A high percentage of fat mass
is associated with decreased cardiovascular capacity and muscle endurance. Studies have shown that a higher
percentage of body fat can reduce efficiency in physical activities, negatively affecting performance in tasks
requiring strength and endurance.®# For instance, a negative correlation has been found between body fat
percentage and performance in jump tests, suggesting that higher body fat leads to a lower ability to perform
such activities.“
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Conversely, a higher percentage of muscle mass is linked to better capacity to generate strength and
carry out physical activities more efficiently. This is particularly relevant in occupational settings that require
physical exertion. Muscle mass not only contributes to strength but also improves metabolic health, reducing
the risk of chronic diseases such as type 2 diabetes. The relationship between greater muscle development and
improved physical fitness can translate into reduced absenteeism and increased productivity.

Workers with an adequate balance between muscle mass and body fat tend to have better overall health,
which may lead to fewer sick days and an enhanced ability to meet the physical demands of their jobs.
Additionally, maintaining a healthy body composition can contribute to higher job satisfaction and psychological
well-being.?

Aerobic fitness

Aerobic fitness is a measure of the human body’s ability to perform prolonged physical activities using
oxygen as the primary energy source. This capacity is not only essential for athletic performance but also has
a significant impact on overall health and well-being in the workplace.*)

One of the most common ways to assess aerobic fitness is through maximal oxygen volume VO2max. This
parameter indicates the maximum amount of oxygen the body can absorb, transport, and utilize during intense
exercise, typically expressed in milliliters of oxygen per minute per kilogram of body weight (ml/min/kg). A
higher VO2max is associated with better cardiovascular capacity and greater physical endurance. To determine
it, direct methods such as laboratory tests with an ergospirometer can be used, as well as indirect methods,
including the Cooper Test, which measures the distance covered in a given time. “6:47:48)

The relationship between aerobic fitness and workplace performance is significant. Workers with good
aerobic capacity tend to experience less fatigue and maintain higher energy levels throughout their workday.
This translates into increased productivity and efficiency in daily tasks. Additionally, regular exercise that
enhances aerobic fitness can contribute to improved cognitive function and mental clarity, which are essential
for decision-making and problem-solving at work.?

From an occupational health perspective, maintaining good aerobic fitness can help prevent chronic
diseases, improve mental health, and reduce workplace stress. Studies have shown a significant difference in
aerobic capacity between active and sedentary workers; those who regularly engage in physical activity have a
higher VO2max, allowing them to better handle the physical demands of their jobs.“"% Therefore, promoting
workplace physical exercise programs not only benefits employees individually but can also lead to a healthier
and more productive work environment.?

Muscular Strength

Muscular strength is defined as the ability of a muscle or group of muscles to exert tension against a load
during its contraction. It is essential not only in the sport field, but also in daily life and the workplace, where
muscular strength can influence both productivity and overall workers’ health. According to existing literature,
it seems it is possible that there is no substitute for greater muscular strength when it comes to enhancing
an individual’s performance across a wide range of general and sport-specific skills, and, at the same time,
reducing the risk of injury when performing these tasks. "

Muscular strength can be classified as

e Maximum strength: the greatest amount of force a muscle can generate in a single contraction; it
is crucial for activities that require lifting heavy objects.

e Explosive strength: it enables to carry out rapid and powerful movements, such as jumping or
sprinting; this is important for activities that demand speed and agility.

e Muscular endurance: the ability of muscles to perform prolonged efforts without fatigue; it is
essential for activities requiring endurance, such as running long distances or performing repetitive tasks
at work.

The types of strength are interdependent, and their development can enhance an individual’s functional
capacity as well as their overall physical performance.

Measurement of Muscular Strength

Scientists and sports professionals can monitor a person’s strength through tests and variables of isometric,
dynamic, and reactive strength.®"

Lifting tests: these include exercises such as the bench press or squats, where the maximum weight a person
can lift in a single repetition is measured.

Dynamometry: it uses a dynamometer to measure the force applied by a muscle or muscle group during a
contraction.
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Electromyography (EMG): this technique measures the electrical activity of muscles during different
exercises, providing data on how muscle fibers are activated. “&52

Muscular strength is a decisive indicator in biomechanical assessment, as low muscular strength is a risk
factor for musculoskeletal injuries. An adequate level of muscular strength helps prevent injuries. Strong
muscles protect the joints and reduce the risk of injuries when performing physical tasks. Adequate muscular
strength allows workers to perform their tasks more efficiently and with less fatigue, which can lead to
increased productivity.®>% In general, strength training is associated with benefits such as improved bone
density, reduced risk of chronic diseases; better metabolic health, and contributes to quality of life, especially
in older ages, by preventing sarcopenia and loss of mobility. %3657

Flexibility

Flexibility is an essential physical capacity that refers to the range of motion of the joints and the elasticity
of the muscles. Various techniques are used to assess flexibility, that measure the range of motion of the joints:
static stretches, where a fixed position is maintained to assess passive flexibility; dynamic stretches, involving
active movements that maximize the range of motion; and functional tests such as the “Sit and Reach” test,
which measures the flexibility of the lower back and hamstrings.®®

The promotion of physical fitness in the workplace is crucial not only for improving employees’ individual
health but also for enhancing organizational efficiency. 756

There is a notable scarcity of specific studies in Latin America that analyze the impact of indicators on
occupational physical fitness. Most of the research has been conducted in dissimilar contexts, with non-
representative populations, and used some of the indicators interchangeably to draw conclusions about the
health status of the sample/population under study, not focusing on the evaluation of the value of the indicator
itself as a biomarker, which limits the possible analyses or comparisons that could be made. This creates the
need for more research with the aforementioned focus. (¢'-62:63

CONCLUSIONS

The use of physiological indicators as determinants of physical fitness in occupational settings in Latin
America is crucial for promoting a healthy and productive environment. The review conducted highlighted
the lack of evidence regarding the use of physiological indicators to determine physical fitness in the labor
context of Latin American workers. The widespread use of body mass index (BMI) was observed for this purpose.
Although BMI is a useful indicator in public health field and preventive medicine, its use has been criticized
due to its inability to differentiate between muscle mass and body fat, which may lead to misinterpretations in
certain groups, such as athletes. Meanwhile, indicators such as maximum oxygen volume and physical activity
level, which have a greater impact on assessing work physical capacity and preventing musculoskeletal injuries,
are less commonly applied. The evaluation and improvement of muscular strength in workers is essential to
prevent musculoskeletal injuries and optimize work performance. The diversity and variability of working
conditions in Latin America hinder the standardization of assessments. The effective implementation of
programs that promote physical activity not only benefits workers individually but also has a positive impact
on the organization as a whole, improving both occupational health and organizational climate. However, it is
crucial to address the existing challenges to ensure the successful implementation of these tools.

BIBLIOGRAPHIC REFERENCES
1. Gonzalez-Argote J. Use of virtual reality in rehabilitation. Interdisciplinary Rehabilitation / Rehabilitacion
Interdisciplinaria. 2022;2:24. doi:10.56294/ri202224

2. Labrador Parra A, Escalona E, Burgos Navarrete F. Physical fitness assessment of a Venezuelan industrial
direct labor force population. Interdisciplinary Rehabilitation / Rehabilitacion Interdisciplinaria. 2024;4:88.
doi:10.56294/ri202488

3. Ochoa Ortega MR, Hernandez Bravo BDR, Zorrilla Quifiones AM, Ramirez Pérez N, Rodriguez Pérez Y.
Evaluation of sedentary lifestyle as a risk factor. Health Leadership and Quality of Life. 2024;3. doi:10.56294/
hl12024.515

4. Ballester-Martinez O, Bafos R, Navarro-Mateu F. Actividad fisica, naturaleza y bienestar mental: Una
revision sistematica. Cuadernos de Psicologia del Deporte. 2022;22(2):Article 2. doi:10.6018/cpd.465781

5. Aptitud Fisica—Concepto, capacidad aerdbica y flexibilidad. concepto.de. https://concepto.de/aptitud-
fisica/

https://doi.org/10.56294/ri2025179 ISSN: 3072-838X


https://concepto.de/aptitud-fisica/
https://concepto.de/aptitud-fisica/
https://doi.org/10.56294/ri2025179

Rehabilitation and Sports Medicine. 2025; 5:179 10

6. Ejercicio fisico y Aptitud fisica—Icarito. icarito.cl. https://www.icarito.cl/2009/12/67-7207-9-ejercicio-
fisico-y-aptitud-fisica.shtml/

7. Instituto Nacional de Seguridad, Salud y Bienestar en el Trabajo (INSSBT). Beneficios del fomento actividad
fisica y la practica deportiva en términos de mejora de la salud, el bienestar y la productividad empresarial.
Ministerio de empleo y seguridad social. 2017. https://www.insst.es/documents/94886/188493/Beneficios%20
fomento%20actividad%20fisica. pdf

8. Ramirez-Vélez R, Tordecilla-Sanders A, Téllez-T LA, Camelo-Prieto D, Hernandez-Quinonez PA, Correa-
Bautista JE, et al. Effect of Moderate- Versus High-Intensity Interval Exercise Training on Heart Rate Variability
Parametersin Inactive Latin-American Adults: ARandomized Clinical Trial. J Strength Cond Res. 2020;34(12):3403.
doi:10.1519/JSC.0000000000001833

9. Ldpez-Galan E, Vitdn-Castillo AA, Carrazana-Escalona R, Planas-Rodriguez M, Fernandez-Garcia AA,
Cutifo-Clavel I, et al. Autonomic and Vascular Responses during Reactive Hyperemia in Healthy Individuals and
Patients with Sickle Cell Anemia. Medicina. 2023;59(6):1141. doi:10.3390/medicina59061141

10. Sanchez-Hechavarria ME, Carrazana-Escalona R, Cortina-Reyna S, Gonzalez-Velazquez VE, Pedraza-
Rodriguez EM, Andreu-Heredia A, et al. Temporal inequality of RR intervals like a new psychophysiological
indicator of mental stress. Salud, Ciencia y Tecnologia. 2024;4:654. doi:10.56294/saludcyt2024654

11. Fernandez A, Rionda I, Fernandez Y, Aldama L. Indicadores morfo-fisiologicos y pruebas de rendimiento
fisico en escolares del sexo masculino. Primera parte. EFDeportes. 2013;18(185). https://www.efdeportes.
com/efd185/pruebas-de-rendimiento-fisico-en-escolares.htm

12. Rodriguez-Portelles AC, Céspedes Rémulo AM, Carvajal Choque R, Trujillo Pérez MP, Montenegro Salas DS,
Jaimes |, et al. Aortic peak flow variation as a predictor of fluid responsiveness in pediatric septic shock
patients under mechanical ventilation. Salud, Ciencia y Tecnologia. 2023;3:584. doi:10.56294/saludcyt2023584

_ 13. Rodriguez-Prieto E. PRACTICAS DE ACTIVIDAD FiSICA EN EL TIEMPO LIBRE Y SU RELACION CON LA APTITUD
FISICA RELACIONADA A LA SALUD DE FUNCIONARIOS DE LA UNIVERSIDAD DEL TOLIMA. Universidad del Tolima.
2020. https://repository.ut.edu.co/server/api/core/bitstreams/ad829c33-9907-4476-b3fd-3cc36d99b5ba/
content

14. Burgos Navarrete F, Labrador Parra A, Escalona E. Protocol for assessing physical fitness at work:
Methodological proposal. AG Salud. 2024;2:69. doi:10.62486/agsalud202469

15. Fuentes A. Indicadores fisioldgicos del rendimiento en deportes ciclicos. Sportsciences. 2020 Jul 6.
https://sportsciences.es/indicadores-del-rendimiento/

16. Rodriguez-Montero A, Ugalde-Ramirez JA, Rojas-Valverde D. Evaluacion de indicadores antropométricos,
fisiologicos y de aptitud segin el sexo y la edad de participantes de un programa de natacion. MHSalud.
2020;17(2):22-37. doi:10.15359/mhs.17-2.2

17. Henriques Duque RF, Postorivo Nauman JV. Effects of testosterone and physical exercise on muscle
mass increase and fat tissue reduction: Systematic review. Interdisciplinary Rehabilitation / Rehabilitacion
Interdisciplinaria. 2024;4:91. doi:10.56294/ri202491

18. Barbosa CMG, Terra-Filho M, De Albuquerque ALP, Di Giorgi D, Grupi C, Negrao CE, et al. Burnt Sugarcane
Harvesting - Cardiovascular Effects on a Group of Healthy Workers, Brazil. PLoS ONE. 2012;7(9):e46142.
doi:10.1371/journal.pone.0046142

19. Orozco Mejia LM. Capacidad aerdbica, funcion pulmonar, fuerza muscular de miembros superiores y
calidad de vida relacionada con la salud en usuarios con enfermedad pulmonar intersticial difusa (EPID) en la
ciudad de Santiago de Cali. 2021. https://repositorio.autonoma.edu.co/handle/11182/1201

20. Shephard RJ. Age and Physical Work Capacity. Experimental Aging Research. 1999;25(4):331-343.
doi:10.1080/036107399243788

https://doi.org/10.56294/ri2025179 ISSN: 3072-838X


https://www.icarito.cl/2009/12/67-7207-9-ejercicio-fisico-y-aptitud-fisica.shtml/
https://www.icarito.cl/2009/12/67-7207-9-ejercicio-fisico-y-aptitud-fisica.shtml/
https://www.insst.es/documents/94886/188493/Beneficios fomento actividad fisica.pdf
https://www.insst.es/documents/94886/188493/Beneficios fomento actividad fisica.pdf
https://www.efdeportes.com/efd185/pruebas-de-rendimiento-fisico-en-escolares.htm
https://www.efdeportes.com/efd185/pruebas-de-rendimiento-fisico-en-escolares.htm
https://repository.ut.edu.co/server/api/core/bitstreams/ad829c33-9907-4476-b3fd-3cc36d99b5ba/content
https://repository.ut.edu.co/server/api/core/bitstreams/ad829c33-9907-4476-b3fd-3cc36d99b5ba/content
https://sportsciences.es/indicadores-del-rendimiento/
https://repositorio.autonoma.edu.co/handle/11182/1201
https://doi.org/10.56294/ri2025179

11 Soto L, et al

21. Gonzalez Figueroa LK. Acondicionamiento fisico para el aumento de la resistencia aerdbica en los
trabajadores del cuerpo de bomberos, canton La Libertad, provincia de Santa Elena, afio 2013. 2015. https://
repositorio.upse.edu.ec/handle/46000/2012

22. Lewis JE, Clark JD, LeBlanc WG, Fleming LE, Caban-Martinez AJ, Arheart KL, et al. Cardiovascular
Fitness Levels Among American Workers. J Occup Environ Med. 2011;53(10):1115-1121. doi:10.1097/
JOM.0b013e31822cfe8e

23. Murrugarra E. Employability and Productivity among Older Workers: A Policy Framework and Evidence
from Latin America. The World Bank Social Protection and Labor. 2011;1113. https://www.worldbank.org/en/
topic/socialprotection

24. Rangel Caballero LG, Garcia Mantilla ED, Murillo Lopez AL, Pérez Bernal MA, Irribarren Llorente LL.
Upper-Body Muscular Endurance and Its Association with Aerobic Capacity in University Students of Physical
Culture, Sport, and Recreation. MHSalud. 2024;21(1):e16863. doi:10.15359/mhs.21-1.16863

25. Ruiz Uribe G, Lopez Lopez JP, Gomez Montoya MI, Sanchez Martinez Y, Reyes M, Gonzalez AM, et al.
Knowledge on muscle strength among health professionals in Colombia: Cross- sectional study. Revista CUIDARTE.
2024;15(3):3. https://dialnet.unirioja.es/servlet/articulo?codigo=9771928

26. Merino-Salazar P, C C, M L-R, Fg B. Proposed indicators for occupational health surveillance in Latin
America and the Caribbean. Rev Panam Salud Publica. 2018;42. doi:10.26633/RPSP.2018.125

27. Rodriguez CJ, Allison M, Daviglus ML, Isasi CR, Keller C, Leira EC, et al. Status of Cardiovascular Disease
and Stroke in Hispanics/Latinos in the United States: A Science Advisory From the American Heart Association.
Circulation. 2014;130(7):593-625. doi:10.1161/CIR.0000000000000071

28. Sarmiento O. Physical activity promotion in Latin American populations: A tale of magic realism: Keynote
Presentation. The Health & Fitness Journal of Canada. 2021;14(3):Article 3. doi:10.14288/hfjc.v14i3.374

29. CDC. Adult Physical Inactivity Outside of Work | Physical Activity. 2024. https://www.cdc.gov/physical-
activity/php/data/inactivity-maps.html

30. OECD. Health at a Glance: Latin America and the Caribbean 2023. 2023. https://www.oecd.org/en/
publications/health-at-a-glance-latin-america-and-the-caribbean-2023_532b0e2d-en.html

31. Moher D, Liberati A, Tetzlaff J, Altman D. Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement. PLoS Med. 2009;6(7):e1000097. doi:10.1371/journal.pmed.1000097

32. Gonzalez-Lopez JR, Rodriguez-Gazquez MDLA, Lomas-Campos MDLM. Physical Activity in Latin American
Immigrant Adults Living in Seville, Spain. Nurs Res. 2015;64(6):476-484. doi:10.1097/NNR.0000000000000120

33. Lopez-Jaramillo P, Joseph P, Lopez-Lopez JP, Lanas F, Avezum A, Diaz R, et al. Risk factors, cardiovascular
disease, and mortality in South America: A PURE substudy. Eur Heart J. 2022;43(30):2841-2851. doi:10.1093/
eurheartj/ehac113

34. D’Alonzo KT, Smith BA, Dicker LH. Outcomes of a Culturally Tailored Partially Randomized Patient
Preference Controlled Trial to Increase Physical Activity Among Low-Income Immigrant Latinas. J Transcult
Nurs. 2018;29(4):335-345. doi:10.1177/1043659617723073

35. Thompson RH, Snyder AE, Burt DR, Greiner DS, Luna MA. Risk Screening for Cardiovascular Disease
and Diabetes in Latino Migrant Farmworkers: A Role for the Community Health Worker. J Community Health.
2015;40(1):131-137. doi:10.1007/s10900-014-9910-2

36. Brito DCO, HernéndeZ,JPC, Brito PRF, Veloz JVN. COMPOSICION CORPORAL: MASA GRASA, MASA MUSCULAR
Y CONSUMO MAXIMO DE OXIGENO EN EMPLEADOS Y DOCENTES POLITECNICOS DE ECUADOR. LA CIENCIA AL
SERVICIO DE LA SALUD Y NUTRICION. 2024;15(Ed. Esp.):Article Ed. Esp. doi:10.47187/cssn.Vol15.1ssEd.Esp.296

37. ICOH Statement on Protecting the Occupational Safety and Health of Migrant Workers. Saf Health Work.
2022;13(3):261-262. doi:10.1016/j.shaw.2022.06.004

https://doi.org/10.56294/ri2025179 ISSN: 3072-838X


https://repositorio.upse.edu.ec/handle/46000/2012
https://repositorio.upse.edu.ec/handle/46000/2012
https://www.worldbank.org/en/topic/socialprotection
https://www.worldbank.org/en/topic/socialprotection
https://dialnet.unirioja.es/servlet/articulo?codigo=9771928
https://www.cdc.gov/physical-activity/php/data/inactivity-maps.html
https://www.cdc.gov/physical-activity/php/data/inactivity-maps.html
https://www.oecd.org/en/publications/health-at-a-glance-latin-america-and-the-caribbean-2023_532b0e2d-en.html
https://www.oecd.org/en/publications/health-at-a-glance-latin-america-and-the-caribbean-2023_532b0e2d-en.html
https://doi.org/10.56294/ri2025179

Rehabilitation and Sports Medicine. 2025; 5:179 12

38. Serdon P, Munoz S, Lanas F. Nivel de actividad fisica medida a través del cuestionario internacional
de actividad fisica en poblacion Chilena. Rev Med Chile. 2010;138(10):1232-1239. doi:10.4067/50034-
98872010001100004

39.0MS.PlandeaccionmundialdelaOMSsobreactividadfisica2018-2030.2018. https: / /www.uc3m.es/deporte/
media/deporte/doc/archivo/doc_salud/plan_de_accion_mundial_omg_actividad_fisica_2018_2030.pdf

40. Roldan E, Rendon D, Escobar J. Alternativas para la medicion del nivel de actividad fisica. EFDeportes.
2013;18(183). https://www.efdeportes.com/efd183/la-medicion-del-nivel-de-actividad-fisica.htm

41. Méndez-Carvajal VC, Ortiz-Arciniega JL, Flores Bosmediano EM, Méndez-Carvajal EP, Méndez-Urresta
EM. Relacion entre la composicion corporal y la fuerza explosiva en taekwondoines universitarios. Arandu UTIC.
2024;11(2):258-271. doi:10.69639/arandu.v11i2.265

42. Pulido LHP, Diaz CHM, Manrrique AC, Mejia JAC, Restrepo AV, Garzon KA, et al. Asociacion entre la
composicion corporal y la condicion fisica en estudiantes de grado sexto, pertenecientes a la institucion
educativa moderna de Tulua, Colombia afo 2019 Association between body composition and the physical
condition in sixth grade students belonging to the modern educational institution of Tulua, Colombia year 2019.
2021. https://dialnet.unirioja.es/descarga/articulo/7607136.pdf

43. Oleas Galeas M, Barahona A, Salazar Lugo R. indice de masa corporal y porcentaje de grasa en adultos
indigenas ecuatorianos Awa. Arch Latinoam Nutr. 2017;67(1):42-48. http://ve.scielo.org/scielo.php?script=sci_
abstract&pid=50004-06222017000100006&Ing=es&nrm=iso&tlng=es

44. Pezoa-Fuentes P, Vidal-Espinoza R, Urra-Albornoz C, Luarte-Rocha C, Cossio-Bolanos M, Marques de
Moraes A, et al. Aptitud fisica en nifios y adolescentes categorizados por nivel de masa grasa. Andes Pediatr.
2022;93(4):477-487. doi:10.32641/andespediatr.v93i4.3904

45. Stone NM, Kilding AE. Aerobic conditioning for team sport athletes. Sports Med. 2009;39(8):615-642.
doi:10.2165/00007256-200939080-00002

46. Hawkins MN, Raven PB, Snell PG, Stray-Gundersen J, Levine BD. Maximal oxygen uptake as a
parametric measure of cardiorespiratory capacity. Med Sci Sports Exerc. 2007;39(1):103-107. doi:10.1249/01.
mss.0000241641.75101.64

47. Oussama R, Gheorghe M. Comparison of Three Tests for Assesing the Aerobic Aptitude to the Elite
Swimmers. Procedia Soc Behav Sci. 2014;117:307-311. doi:10.1016/j.sbspro.2014.02.218

48. Villamil Parra WA, Acero ADP, Fabra F, Monsalve D, Quintero C, Ruiz J, et al. Métodos de medicion de
la capacidad aerdbica y la fuerza muscular en pacientes con enfermedad pulmonar obstructiva cronica en un
ambiente intrahospitalario. Mov Cient. 2018;11(2):55-62. doi:10.33881/2011-7191.mct.11202

49. Pino C, Pria A. Estudio comparativo de nivel de capacidad fisica, estrés laboral y molestia musculo-
esqueléticas en trabajadores. EFDeportes. 2007;12(115). https://www.efdeportes.com/efd115/nivel-de-
capacidad-fisica-en-trabajadores.htm

50. Potencia aerobica—Definicion.de. Definicion.de. https://definicion.de/potencia-aerobica/

51. Suchomel TJ, Nimphius S, Stone MH. The Importance of Muscular Strength in Athletic Performance.
Sports Med. 2016;46(10):1419-1449. doi:10.1007/s40279-016-0486-0

52. Naqvi U, Sherman AL. Muscle Strength Grading. In: StatPearls. StatPearls Publishing; 2025. http://www.
ncbi.nlm.nih.gov/books/NBK436008/

53. Mahdavi N, Dianat I, Heidarimoghadam R, Khotanlou H, Faradmal J. A review of work environment risk
factors influencing muscle fatigue. Int J Ind Ergon. 2020;80:103028. doi:10.1016/j.ergon.2020.103028

54. Mortensen P, Larsen Al, Zebis MK, Pedersen MT, Sjggaard G, Andersen LL. Lasting Effects of Workplace
Strength Training for Neck/Shoulder/Arm Pain among Laboratory Technicians: Natural Experiment with 3-Year
Follow-Up. Biomed Res Int. 2014;2014:845851. doi:10.1155/2014/845851

https://doi.org/10.56294/ri2025179 ISSN: 3072-838X


https://www.uc3m.es/deporte/media/deporte/doc/archivo/doc_salud/plan_de_accion_mundial_omg_actividad_fisica_2018_2030.pdf
https://www.uc3m.es/deporte/media/deporte/doc/archivo/doc_salud/plan_de_accion_mundial_omg_actividad_fisica_2018_2030.pdf
https://www.efdeportes.com/efd183/la-medicion-del-nivel-de-actividad-fisica.htm
https://dialnet.unirioja.es/descarga/articulo/7607136.pdf
http://ve.scielo.org/scielo.php?script=sci_abstract&pid=S0004-06222017000100006&lng=es&nrm=iso&tlng=es
http://ve.scielo.org/scielo.php?script=sci_abstract&pid=S0004-06222017000100006&lng=es&nrm=iso&tlng=es
https://www.efdeportes.com/efd115/nivel-de-capacidad-fisica-en-trabajadores.htm
https://www.efdeportes.com/efd115/nivel-de-capacidad-fisica-en-trabajadores.htm
https://definicion.de/potencia-aerobica/
http://www.ncbi.nlm.nih.gov/books/NBK436008/
http://www.ncbi.nlm.nih.gov/books/NBK436008/
https://doi.org/10.56294/ri2025179

13  SotolL, et al

55. Londofio Sandoval JD, Gracia Diaz. AJ. Programa para Mejorar la Composicién Corporal en Adultos
del Santa Ana Médical Center (Usaquén). Rev Cubana Educ Super. 2023;42(2). http://scielo.sld.cu/scielo.
php?script=sci_abstract&pid=50257-43142023000200018&Ing=es&nrm=iso&tlng=es

56. Mantenga sus musculos. Los Institutos Nacionales de Salud. https://salud.nih.gov/recursos-de-salud/
nih-noticias-de-salud/mantenga-sus-musculos

57. Rosa A. Fisiologia en el entrenamiento de la aptitud fisica muscular. EFDeportes. 2015;20(206). http://
www.efdeportes.com/efd206/fisiologia-en-el-entrenamiento-muscular.htm

58. Gil C. Flexitest. An innovate flexibility assessment method. 1st ed. Editorial Paidotribo; 2005. https://
www.researchgate.net/profile/Claudio-Gil-Araujo/publication/200138050_Flexitest_-_el_metodo_de_
evaluacion_de_la_flexibilidad/links/584dbed908aecb6bd8c9b289/Flexitest-el-metodo-de-evaluacion-de-la-
flexibilidad.pdf?__cf_chl_tk=8P.VNjrJrUGp8KoOQSP3EKIIF.a04ZMg.E6SJaOn7ko-1736840377-1.0.1.1-roGXWE.
OlucJqgbxgDtpkPo6h3uOEf4HS9NfDiz2YKM

59. Kim Y-J. Heterogeneous Impacts of Body Mass Index on Work Hours. Int J Environ Res Public Health.
2021;18(18):9849. doi:10.3390/ijerph18189849

60. Sanchez Bustillos A, Vargas KG, Gomero-Cuadra R. Work productivity among adults with varied Body Mass
Index: Results from a Canadian population-based survey. J Epidemiol Glob Health. 2014;5(2):191. doi:10.1016/].
jegh.2014.08.001

61. ;Como fomentar la actividad fisica en el trabajo para mejorar la salud de los empleados? Vorecol.
https://vorecol.com/es/articulos/articulo-como-fomentar-la-actividad-fisica-en-el-trabajo-para-mejorar-la-
salud-de-los-empleados-5645

62. La Aptitud Fisica Y Su Impacto En El Rendimiento Laboral—FasterCapital. FasterCapital. https://
fastercapital.com/es/tema/la-aptitud-f%C3%ADsica-y-su-impacto-en-el-rendimiento-laboral.html

63. Labrador A, Escalona E. Ergonomia, antropometria y aptitud fisica en el mundo laboral / Ergonomics,
anthropometry and physical fitness in the world of work. Salud trab. (Maracay). 2022;30(2):175-177. http://
servicio.bc.uc.edu.ve/multidisciplinarias/saldetrab/vol30n2/art08.pdf

FINANCING
None.

CONFLICT OF INTEREST
Authors declare that there is no conflict of interest.

AUTHORSHIP CONTRIBUTION
Conceptualization: Lisbeth Soto, Misael Ron.
Data curation: Lisbeth Soto, Misael Ron.
Formal analysis: Lisbeth Soto, Misael Ron.
Drafting - original draft: Lisbeth Soto, Misael Ron.
Writing - proofreading and editing: Lisbeth Soto, Misael Ron.

https://doi.org/10.56294/ri2025179 ISSN: 3072-838X


http://scielo.sld.cu/scielo.php?script=sci_abstract&pid=S0257-43142023000200018&lng=es&nrm=iso&tlng=es
http://scielo.sld.cu/scielo.php?script=sci_abstract&pid=S0257-43142023000200018&lng=es&nrm=iso&tlng=es
https://salud.nih.gov/recursos-de-salud/nih-noticias-de-salud/mantenga-sus-musculos
https://salud.nih.gov/recursos-de-salud/nih-noticias-de-salud/mantenga-sus-musculos
http://www.efdeportes.com/efd206/fisiologia-en-el-entrenamiento-muscular.htm
http://www.efdeportes.com/efd206/fisiologia-en-el-entrenamiento-muscular.htm
https://www.researchgate.net/profile/Claudio-Gil-Araujo/publication/200138050_Flexitest_-_el_metodo_de_evaluacion_de_la_flexibilidad/links/584dbed908aecb6bd8c9b289/Flexitest-el-metodo-de-evaluacion-de-la-flexibilidad.pdf?__cf_chl_tk=8P.VNjrJrUGp8Ko0QSP3EKllF.aO4ZMg.E6SJa0n7ko-1736840377-1.0.1.1-roGXWE.OIucJqgbxqDtpkPo6h3u0Ef4HS9NfDiz2YKM
https://www.researchgate.net/profile/Claudio-Gil-Araujo/publication/200138050_Flexitest_-_el_metodo_de_evaluacion_de_la_flexibilidad/links/584dbed908aecb6bd8c9b289/Flexitest-el-metodo-de-evaluacion-de-la-flexibilidad.pdf?__cf_chl_tk=8P.VNjrJrUGp8Ko0QSP3EKllF.aO4ZMg.E6SJa0n7ko-1736840377-1.0.1.1-roGXWE.OIucJqgbxqDtpkPo6h3u0Ef4HS9NfDiz2YKM
https://www.researchgate.net/profile/Claudio-Gil-Araujo/publication/200138050_Flexitest_-_el_metodo_de_evaluacion_de_la_flexibilidad/links/584dbed908aecb6bd8c9b289/Flexitest-el-metodo-de-evaluacion-de-la-flexibilidad.pdf?__cf_chl_tk=8P.VNjrJrUGp8Ko0QSP3EKllF.aO4ZMg.E6SJa0n7ko-1736840377-1.0.1.1-roGXWE.OIucJqgbxqDtpkPo6h3u0Ef4HS9NfDiz2YKM
https://www.researchgate.net/profile/Claudio-Gil-Araujo/publication/200138050_Flexitest_-_el_metodo_de_evaluacion_de_la_flexibilidad/links/584dbed908aecb6bd8c9b289/Flexitest-el-metodo-de-evaluacion-de-la-flexibilidad.pdf?__cf_chl_tk=8P.VNjrJrUGp8Ko0QSP3EKllF.aO4ZMg.E6SJa0n7ko-1736840377-1.0.1.1-roGXWE.OIucJqgbxqDtpkPo6h3u0Ef4HS9NfDiz2YKM
https://www.researchgate.net/profile/Claudio-Gil-Araujo/publication/200138050_Flexitest_-_el_metodo_de_evaluacion_de_la_flexibilidad/links/584dbed908aecb6bd8c9b289/Flexitest-el-metodo-de-evaluacion-de-la-flexibilidad.pdf?__cf_chl_tk=8P.VNjrJrUGp8Ko0QSP3EKllF.aO4ZMg.E6SJa0n7ko-1736840377-1.0.1.1-roGXWE.OIucJqgbxqDtpkPo6h3u0Ef4HS9NfDiz2YKM
https://vorecol.com/es/articulos/articulo-como-fomentar-la-actividad-fisica-en-el-trabajo-para-mejorar-la-salud-de-los-empleados-5645
https://vorecol.com/es/articulos/articulo-como-fomentar-la-actividad-fisica-en-el-trabajo-para-mejorar-la-salud-de-los-empleados-5645
https://fastercapital.com/es/tema/la-aptitud-física-y-su-impacto-en-el-rendimiento-laboral.html
https://fastercapital.com/es/tema/la-aptitud-física-y-su-impacto-en-el-rendimiento-laboral.html
http://servicio.bc.uc.edu.ve/multidisciplinarias/saldetrab/vol30n2/art08.pdf
http://servicio.bc.uc.edu.ve/multidisciplinarias/saldetrab/vol30n2/art08.pdf
https://doi.org/10.56294/ri2025179

