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ABSTRACT

Introduction: Determining the ergonomic conditions and musculoskeletal risk levels was essential to ensuring the health of occupational
therapists at an occupational care center. Method: The study was conducted within the positivist paradigm, with a quantitative approach
and a non-experimental, descriptive, cross-sectional design. The population consisted of the four therapists working at the center, and
the sample was census-based. Individual questionnaires, direct observation, the OWAS method, the body schema of pain, and the NTP
295 were applied. Results: The results showed that women were the predominant sex (100%), representing a young adult population
with an average age of 28.5 years. By applying the OWAS method to the overall analysis of accumulated postures, risk categories 2 and 3
were identified, with 76% of the patients on their backs (bent and tilted/rotated) and 67% on their legs (bent knees). These postures can
cause greater postural strain for the workers, necessitating the implementation of corrective actions as soon as possible. By applying
NTP 295, a bearable cardiac demand was determined, along with a score of 5 points according to the Frimat index for the care of an
agitated patient. The results obtained through the application of the body schema subjectively support the findings obtained through
the OWAS method. Conclusion: Occupational therapists are exposed to dysergonomic conditions in their workplaces, directly related to
the awkward postures they must adopt when performing activities related to childcare.

Keywords: Occupational Therapy, Ergonomics, Risk Level.

RESUMEN

Introduccioén: Determinar las condiciones ergondémicas y nivel de riesgo musculoesquelético fue fundamental para garantizar la salud de
las terapeutas ocupacionales de un centro de atencién ocupacional. Método: Se realizé dentro del paradigma positivista, con un enfoque
cuantitativo, disefio no experimental, descriptivo, transversal. La poblacion estuvo conformada por las 4 terapeutas que laboran en el
centro, y la muestra fue censal; se aplico el cuestionario individual, la observacién directa, el método OWAS, el esquema corporal del
dolor,y la NTP 295. Resultados: los resultados evidenciaron que las mujeres fueron el sexo predominante (100%), es una poblacién adulta
joven, con un promedio de edad de 28,5 anos. Mediante la aplicacion del método OWAS en el analisis global de las posturas acumuladas,
se evidenci6 categorias de riesgo 2 y 3 con un 76% en espalda (inclinada e inclinada/rotada) y un 67% en piernas (rodillas flexionadas),
posturas que pueden ocasionar una mayor carga postural para las trabajadoras, siendo necesario aplicar acciones correctivas lo antes
posible. Con la aplicacion de la NTP 295 se determind una demanda cardiaca soportable y un valor de 5 puntos segun indice de Frimat
en la atencién de un paciente agitado. Los resultados obtenidos a través de la aplicaciéon del esquema corporal respaldan, de manera
subjetiva, los hallazgos conseguidos mediante el método OWAS. Conclusion: las terapeutas ocupacionales estan expuestas a condicio-
nes disergonémicas en su puesto de trabajo relacionadas directamente con las posturas forzadas, que deben adoptar al momento de
desarrollar las actividades vinculadas con la atencién de nifios.

Palabras clave: Palabras clave Terapia Ocupacional, Ergonomia, Nivel de riesgo.
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INTRODUCTION

There are health conditions that can affect the ability of a person to carry out daily activities
and work or participate in social and community life; some of these situations may occur in people
with delayed development of motor, cognitive, or social skills or those who are recovering from
surgery, accidents or chronic diseases; at this point, it is essential to mention occupational therapy
as a valuable tool that aims to help various groups of people to develop activities of daily living
independently and thus improve their quality of life.

The work of these professionals not only impacts the lives of their patients but also contributes
to the creation of more inclusive and functional commmunity groups; being necessary to guaran-
tee these workers a safe and healthy work environment with the primary purpose of preventing
occupational diseases and work accidents, as well as to provide maximum comfort to therapists
when performing their tasks.

Under this premise, the International Labor Organization (ILO)(1)describes a safe and healthy
work environment as “one in which risks have been eliminated or where all reasonable and feasible
practical measures have been taken to reduce risks to an acceptable level and where prevention is
integrated as part of the organizational culture,” and also refers that these safe work environments
are achieved through the implementation of ergonomics to adapt the position to the worker.

In this sense, the Technical Standard on Occupational Safety and Health Program(NT-04-2023)
(2)defines ergonomics as “the discipline that deals with the study of work to adapt the methods,
organization, tools, and tools used in the work process to the characteristics (psychological, cogni-
tive, anthropometric) of workers.” This discipline is legally based on the Organic Law of Prevention,
Conditions and Working Environment (LOPCYMAT)(3), which, in its article 60: Relationship Person,
Work System, and Machine, urges employers to ensure the health and welfare of workers by re-
ducing musculoskeletal injuries, through the adaptation of the work system (Person-Machine).

In this regard, Candela(4)determined that there is a relationship between ergonomic occupa-
tional risks and musculoskeletal comfort in physiotherapists of a rehabilitation center, specifically in
terms of repetitive movements and forced postures that cause fatigue or pain. On the other hand,
Morales et al.(5)evidenced the existence of predisposing factors for the development of Musculos-
keletal Disorders (MSD) in occupational therapists, with a high-risk level in both men and women.

One of these predisposing factors is forced postures. To this effect, the Spanish National
Institute for Safety and Health at Work (INSST)(6)states that these are forced postures when one
or more anatomical areas are no longer in a natural position and move to a position that causes
hyperflexion, hyperextension or extended rotation, which frequently overload muscles or tendons
or load the joints asymmetrically.

In this regard, Santos(7)determined that forced postures are directly related to the develop-
ment of MSDs in occupational therapists.

Consequently, the physical load or demand is closely associated with forced postures and
ergonomic conditions concerning the appearance of MSDs; Chavarria,(8)in the Technical Prevention
Note 177 (NTP 177), defines the physical workload as “the demand for physical activity arising from
the work that has as a counterpart the contribution by the worker of physical effort,” stating that
muscular discomfort is more frequent in workers who assume static forced postures due to the
decrease in blood supply, oxygen and glucose in a muscle in sustained contraction for a specific
period.

In this regard, Teran(9)established through his research that physical demands due to pos-
tural load are a factor that contributes to the development of MSDs, with a high-risk level in the
cervical region and shoulders. Consequently, physical demands due to static forced postures and
non-ergonomic conditions are linked to the appearance of MSDs since a worker exposed to these
situations may present muscular fatigue due to overload and, in many cases, diseases of occupa-
tional origin, which leads to a reduction in work capacity with late recovery in most cases, because
these types of pathologies are usually chronic.

Occupational therapy professionals do not escape from this reality since many of the activities
they perform, especially those oriented to children, are usually performed on the floor on mats,
special hammocks, or tables of an appropriate size for these age groups; this causes the profes-
sional to adopt forced dynamic or static postures that can be physically demanding during the
performance of their tasks, causing muscular overload at the level of the neck, trunk, upper and
lower limbs, which would be a determining factor in the origin of MSDs in occupational therapists.

By the above, Cabezas and Torres(10)determined a prevalence of 55,6 % of MSDs at the level
of the upper limbs, specifically the wrist and hands, in these professionals.

At present, the Occupational Care Center OCUPAMOR has not begun to manage occu-
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pational safety and health, and some of the professionals have presented discomfort, such as
fatigue and pain in body segments at the end of the workday; in this center, there has not been
a job study to identify the level of musculoskeletal risk and the physical demands to which the
occupational therapists are exposed, these reasons justify the importance of this research since
it contributes to reduce the level of risk, as well as to promote the adoption of postural hygiene
measures that help prevent diseases of musculoskeletal origin.
Therefore, the objective was to evaluate the ergonomic conditions, the physical demands
of work, and the level of musculoskeletal risk in occupational therapists of the Occupational Care
Center OCUPAMOR located in Aragua-Venezuela during the year 2024.

METHODS

The research was conducted within the positivist paradigm, employing a quantitative
approach, and framed as a descriptive, non-experimental, cross-sectional field study.

Population and sample

The population consists of all the occupational therapists working at the Occupational Care
Center OCUPAMOR, specifically four workers, as per the census sample.

To characterize the occupational therapists from a sociodemographic and labor point of view,
they filled out the questionnaire of Escalona et al.(11)which contains essential information on each
worker such as age, sex, position, seniority in the position, difficulties at work, among others. On
the other hand, to know the anthropometric data of the workers, anthropometric measurements
were taken in standing and seated positions, which were documented in the Drillis and Contini
model to determine the rest of the anthropometric values based on the height in cm.(12)

Likewise, direct observation was employed as a technique, with observations recorded in an
observation guide. In addition, the physical workload was determined using the Spanish INSST
Technical Prevention Note 295 (NTP 295) “Assessment of the physical workload by monitoring the
heart rate.”(13)

The level of musculoskeletal risk was determined with the application of the OWAS Method
(Ovako Work Analysis System), since with this method, the physical load derived from the postures
adopted at work can be assessed; for the application of this method, special attention was given to
the primary operations, postures, efforts, rnythms, repetitiveness, work organization, use of tools
and work environment.(14)Table 1shows the risk categories and the corrective action to be applied
from the OWAS method.

Table 1. Risk assessment scale and corrective action of the OWAS method

Risk Category Effect of the posture Action required
Normal and natural posture with no
1 harmful effects on the musculoskeletal No action required
system.

Posture with potential to cause damage

Corrective actions in the near future
to the musculoskeletal system

Posture with harmful effects on the

Corrective actions as soon as possible
musculoskeletal system

The load caused by this posture has
4 extremely harmful effects on the Corrective actions immediately
musculoskeletal system.

Source: OWAS method (14)

Finally, to identify the body areas where they present pain or fatigue, the Body Scheme su-
ggested by Escalona et al.(11)was used, where each of the workers indicated the body areas that
present pain or fatigue after the workday.

The data collected were recorded in a database, processed, and later analyzed in a Microsoft
Excel 2013 sheet. Absolute and percentage frequency tables were obtained from the data recorded,;
the analysis of the results was based on descriptive statistics.
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RESULTS

Table 2 shows that 100 % of the sample are women. On the other hand, there is evidence
of ages ranging from 25 to 31 years, with an average of 28 years of age, so it is a young adult po-
pulation, where 25 % are overweight and 75 % have normal weight, according to the Body Mass
Index (BMI), with an average length of service of 3,87 years in the Occupational Care Center, it is

also observed that the average number of working hours is 6,5 hours.

Table 2. Sociodemographic, labor and anthropometric data of the Occupational Therapists of the
Occupational Care Center OCUPAMOR. Aragua, Venezuela, 2025 (n=4)

Sociodemographic and occupational

variables Frequency | Percentage
Sex
Women 4 100
Age groups (years)
25-27 1 25
28 -30 2 50
31and over 1 25

Range 25 - 31 years; X = 28,5 yea

rs;+ SD 2,64 Years

Weight level according to Body Mass Index

Normal weight

Z

75

Overweight

1

25

Range 18,51 - 26,49; X = 22,61 %;+ SD 3,66 %.

Work seniority of female workers (years)

<5 2 50
5al10 2 50
Range 1,5 to 6 Years; X = 3,87 Years; + SD
2,46 Years
Working hours (hours)
6 2 50
7 2 50

Range 6 to 7 hours; X = 6,5 hours; + SD 0,57 hours

Source: research database. Individual questionnaire of Escalona et al.(11)

Regarding the anthropometric values obtained, figure 1 shows a very noticeable difference
when performing activities at the table since both the table and the chair are of an appropriate
size for the patients (children), which causes a significant variation in terms of the anthropometric
measurements appropriate for their height, in addition, the right angle that should be formed
between the trunk and legs and knee flexion at the time of sitting is lost.

Figure 2 describes the work process obtained through general observation of what therapists
do in their workday, i.e., it shows the activities they perform comprehensively. However, not all of
them are performed in a single session, as it will always depend on the condition of each patient.

To gain a deeper understanding of the work process of occupational therapists, it is help-
ful to describe the systematic observations made during the application of instruments and the
development of the research. To achieve this, it is necessary to describe two different scenarios
presented in the occupational care center: agitated patients who have been unable to regulate
their behavior and calm, regulated patients.

About the application of the OWAS method, the risk categories according to the codes of
each posture for the cases of agitated patients and calm or regulated patients will be represented
in figure 3; in figure 3, risk categories 2 and 3 are observed, which means that corrective actions
should be carried out through the modification of said postures to avoid MSDs.
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Figure 1. Anthropometric values of the Occupational Therapists of the Occupational Care Center

Figure 2. Diagram of general activities of the work process of the occupational therapists of the
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OCUPAMOR. Aragua, Venezuela, 2025
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Occupational Care Center OCUPAMOR. Aragua, Venezuela, 2025

Llega sl!mm de

Atencién Ocupacional,
revisa la historia del ler
paciente que tendré.

[Duracién: 3 minutos

Recibe al paciente e
inicia la Terapia.

Paciente agitado

inutos

Duracién: 5-10 minutos.

Paciente tranguilo

Estimulacién del
Sistema Vestibular
(hamaca, escalera

Desarrollo motor grueso
(circuito motor,
patrones bsicos de

colgante, balancin...
Duracién: 15 minutos.

movimiento: gateo,
arrastre, rolado,
carreilla..)
Duracion: 10 minutos,

Desarrollo motor fino
(encaje, ensarte, pinzas,
grafomotricidad:
rasgado, recortes,

trazos, dibujos)
Duracién: 20 mint

Estimulacion
sensorial de cierre
(arena, ejercicios

Interaccion social
(dinosaurios,
carros, cartas, +7
raquetas...)

Desarrollo o
estimulacion cognitiva
(rompecabezas, lego,

jengay otros)

de respiracion)
i

Duracién: 20 minutos

Duracion: 20 minutos.

Source: Research database. Observation guide and individual questionnaire from Escalona et al.(11)

On the other hand, figure 4 shows risk categories 2, 3 and 4 in the postures adopted when
performing work activities corresponding to the care of a child with regulated behavior, which
means that corrective actions should be taken immediately to avoid MSDs.
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Figure 3. Risk categories according to posture code in the therapy of an agitated patient by the
occupational therapists of the Occupational Care Center OCUPAMOR. Aragua, Venezuela 2025 (n=4)

PACIENTE AGITADO

Actividad

Postura

Categoria de Riesgo

Masaje multisensorial 2
(propioceptivo)
A

Estimulacion del sistema =

vestibular en hamaca 3
Desarrollo motor fino e
interaccion social (momento de 3
crisis)
Estimulacion cognitiva con 2
rompecabeza

Grafomotricidad: rasgar y pegar 2

Source: Research database. Application of the OWAS method

Figure 4. Risk categories according to posture code in the therapy of a regulated patient, by
occupational therapists of the Occupational Care Center OCUPAMOR. Aragua, Venezuela 2025 (n=4)

PACIENTE TRANQUILO

Actividad

Postura

Categoria de riesgo

Masaje multisensorial
(propioceptivo y tacto
profundo)

basicos de movimiento

Circuito motor con patrones

Estimulacion del sistema
vestibular y cognitivo

dibujo repetido

Grafomotricidad: colorear el

Source: Research database. Application of OWAS method
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Table 3 presents the risk categories for each body segment based on the frequency of pos-
tures adopted within a 100-minute recording of the work process. In the Back body segment,
risk category three is observed in back postures with a rotated back (28,5 %) and in inclined and
rotated back postures (20 %); risk category two is also observed in inclined back postures (40 %).
Likewise, in the Legs body segment, risk category three is evident in the posture of standing with
bent knees (30,5 %) and in the posture of standing with unbalanced weight (31 %); in addition, risk
category two was obtained in the kneeling posture (20,5 %); therefore, corrective measures should
be taken to avoid MSDs, especially in these areas of the body.

Table 3. Risk category according to the frequency of postures, for each segment in the occupational
therapists of the Occupational Care Center OCUPAMOR. Aragua, Venezuela 2025 (n=4)

Body Segment | F | % | Risk
Back
Straight 23 1,5 1
Inclined 80 40 2
Rotated 57 28,5 3
Inclined and rotated 40 20 3
Total postures (100 minutes) 200 100
Arms
Both below shoulder level 174 87 1
One above shoulder level 26 13 1
Both above shoulder level 0 0 -
Total postures (100 minutes) 200 100
Legs
Sitting 19 9,5 1
Standing with both legs straight 10 5 1
Standing, weight on one straight leg 0 0 -
Standing with knees bent 61 30,5 3
Standing with unbalanced weight 62 31 3
Kneeling 41 20,5 2
Walking 7 35 1
Total postures (100 minutes) 200 100

Source: Research database. Application of the OWAS method

By NTP 295 of the INSST of Spain, the physical load of occupational therapists is evaluated
by monitoring their heart rate during sessions with each patient. This analysis aims to determine
whether the cardiac demand is significant, considering the physical demands associated with the
work postures, whether dynamic or static.

Table 4. Assessment of the physical load or demand through heart rate monitoring in occupational
therapists of the Occupational Care Center OCUPAMOR. Aragua, Venezuela 2025 (n=4)

Worker Activity Frimat Criteria Cardiac Demand Chamoux Criteria
1 Agitated patient 5 Supportable Slight
2 Calm patient 3 Acceptable Very light
3 Quiet patient 3 Acceptable Very light
4 Quiet patient 3 Acceptable Very light

Source: Research database. Application of NTP 295
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Table 4 shows the results obtained when applying NTP 295. In the case of caring for an
agitated patient, the following results were obtained: according to Frimat criteria, the physical
demand is minimal, while the cardiac demand is bearable, and according to Chamoux criteria, the
result is a slight increase in heart rate. On the other hand, the rest of the therapists working with
regulated or calm patients obtained normal values for the three criteria. It is essential to point out
that during the therapy sessions, on three occasions, the therapists started with a slightly elevated
resting frequency. As the therapy progressed, the values decreased.

On the other hand, according to the results obtained after applying the body schema, shown
in figure 5,100 % of the therapists reported experiencing fatigue or pain in at least one area of the
body at the end of the working day. The body areas with the highest frequency of fatigue and
pain reported by the occupational therapists are the dorsal region of the spine (100 %), knee joint
(75 %), and neck (75 %), and pain is predominant in the following areas: dorsal region of the spine
(100 %), knee (50 %) and cervical region (50 %), and a lower percentage of workers reported pain in
the shoulders and lumbar region (25 %). Fatigue in the neck, elbows, and knees was also reported,
with a frequency of 25 % in each case.

Figure 5. Graphic representation of the areas of fatigue and pain at the end of the work day of the
occupational therapists of the Occupational Care Center OCUPAMOR. Aragua, Venezuela 2025 (n=4)

Cuello
25%

Cuello
50%

R. Dorsal
100%

Codo
25%

R. Lumbar
25%

Rodilla
50%

Rodilla
25%

LEYENDA

. Zonas de fatiga
! . Zonas de dolor

Source: Research database. Application of the Body Schema (11)

DISCUSSION

100 % of occupational therapists are women, coinciding with the findings of Santos(7), who
states that this sex is predominant in the occupational therapy profession, which leads to an in-
creased risk of developing MSDs in women. The population is young adults with an age range of 25
to 31years and 28,5 years of age on average, in the same way as the ages found by Morales et al.(5).
describes that the existence of MSDs seems to increase with the years of work, and also expresses
that there is a crossover of variables between the age of the workers and their work seniority, ma-
king it difficult to determine whether the risk is due to age, seniority, or both.(15)

The occupational therapists of the OCUPAMOR Occupational Care Center work an average
of 6,5 hours during their working day, which is very similar to that reported by Muguruza et al.(16)
since, in their research, 92,1 % of the sample worked a range of 6 to 8 hours. On the other hand, 25
% of the occupational therapists are overweight, which, associated with the forced postures they
adopt during the working day, leads to body overload, especially at the knee and lumbosacral
spine level.(17)
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When applying the OWAS method to the postures accumulated during 100 minutes of re-
cording, risk categories 2 and 3 were obtained in the body segments “back and legs,” so it is pos-
sible to determine that the postures of the back (inclined, rotated, and inclined/rotated) and legs
(standing with bent knees, unbalanced weight, and kneeling) may cause a greater postural load
for the workers. In the study by Javier et al.(18)a category three risk level of 32,2 % was determined,
mainly in the back (bending) and legs (standing with bent knees).

On the other hand, the results obtained through the application of the body schema sub-
jectively support the findings obtained through the OWAS method. This is because the pain and
fatigue referred to in the knees, as well as in the dorsal and lumbar regions of the spine, are directly
related to risk categories 2 and 3 identified by OWAS in these same body segments. These results
indicate increased postural loading in these areas of the body.

CONCLUSION

It is concluded that the occupational therapists of the Occupational Care Center OCUPA-
MOR are exposed to dysergonomic conditions in their workplace with risk categories 2, 3, and 4
with specific analysis of postures using OWAS and risk categories 2 and 3 in the global study of
accumulated postures with the same method, directly related to forced postures, These postures
are directly related to the forced postures that workers must adopt when performing activities
related to the care of children during occupational therapy sessions, which most of the time are
constant and static, being necessary to take corrective actions as soon as possible to reduce the
risk of presenting musculoskeletal pathologies. Prolonged exposure to these conditions could be
affecting the therapists’ health as they often present with pain or fatigue at the end of their wor-
king day in at least one area of the bodly.
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