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Abstract

As a result of the health contingency caused by COVID-19; The
following events occurred on March 30, a national health emergency
was declared in Mexico. Leading to the establishment of measures
for its prevention and control of the disease Suarez (2020). Likewise,
the different levels of the educational system presented a change of
dynamics with respect to the face-to-face classes replaced by the
distance modality. Therefore, the students of the Polytechnic
University of Amozoc of the Degree in Physical Therapy see the
need to adopt the distance education model and thereby increase the
hours sitting in inappropriate seats in front of a device; laptop, mobile
phone and tablet. This results in the emergence of painful syndromes,
especially when inappropriate postures are adopted, according to the
data obtained through a questionnaire applied to the UPAM
community. In response to this problem, a program of therapeutic
exercise and postural education was implemented through the use of
a videoconference application that influences the promotion and
prevention of health within the school context (virtual modality) in
improving their school performance and activities. of daily life.

Contingency, Painful syndromes, Therapy, Postural education,
Videoconference

Resumen

Como resultado de la contingencia sanitaria a causa del COVID-19;
se presentaron los siguientes sucesos el 30 de marzo se declara
emergencia de salud nacional en Meéxico. Conduciendo al
establecimiento de medidas para su prevencion y control de la
enfermedad Suarez (2020). Asi mismo los diferentes niveles del
sistema educativo presentaron un cambio de dinamica respecto a las
clases presenciales sustituido por la modalidad a distancia. Por
consiguiente, los estudiantes de la Universidad Politécnica de
Amozoc de la Licenciatura en Terapia Fisica se ven en la necesidad
de adoptar el modelo de educacion a distancia y con ello incrementar
las horas sentados en asientos inadecuados frente a un dispositivo;
laptop, teléfono mavil y tableta. Lo cual tiene como consecuencia el
surgimiento de sindromes dolorosos, sobre todo cuando se adoptan
posturas inadecuadas, de acuerdo a los datos obtenidos por medio de
un cuestionario aplicado a la comunidad UPAM. En respuesta a esta
problematica se implement6 un programa de ejercicio terapéutico y
educacion postural a través del uso de aplicacion de
videoconferencia que influye en la promocion y prevencion de la
salud dentro del contexto escolar (modalidad virtual) en la mejora de
su desempefio escolar y actividades de la vida diaria.

Contingencia, Sindromes dolorosos, Terapéutica, Educacion
postural, Videoconferencia
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Introduction

As a consequence of the COVID-19
contingency, the students of the Polytechnic
University of Amozoc of the degree in Physical
Therapy adopted the distance learning model in
order to prevent and control contagion. This has
resulted in various alterations in the movement
system, such as the emergence of painful
syndromes in students, especially when they
adopt inadequate and prolonged postures, the
most predominant being sitting, in addition to
the use of devices to carry out high-demand
academic activities.

This has a significant impact on the
tissues due to a lack of balance in the distribution
of loads, so a programme of therapeutic exercise
and postural education is designed and
implemented through the application of Google
Meet videoconferencing that influences the
promotion and prevention of health within the
school context (virtual modality).

Will the implementation of a therapeutic
exercise and postural education programme
through videoconferencing application allow to
maintain the optimal condition of tissues and the
decrease of painful musculoskeletal syndromes
caused by inadequate prolonged postures in
students of the Polytechnic University of
Amozoc?

Theoretical framework

Impact of COVID-19 in the school context
virtual modality

Coronavirus disease (COVID-19) is an
infectious disease caused by the SARS-CoV-2
virus. It was recognised by WHO on 31
December 2019, declared in Wuhan (China), as
a respiratory disease transmitted from person to
person and spreading to several countries,
causing deaths; due to increased transmission, it
became a pandemic on 11 March 2020. WHO
(2020)

In Mexico, the first case was recorded on
27 February and by 11 March 2020, 11 cases had
been recorded, and on 14 March 2020, the
Ministry of Public Education (SEP) brought
forward the Easter holiday period. In addition,
on 30 March, a national health emergency was
declared in Mexico. This led to confinement and
social distancing. Suarez (2020)

ISSN 2523-6849
ECORFAN® All rights reserved

December, 2022 Vol.6 No.16 1-9

Likewise, the different levels of
education adopt the distance (virtual) modality.

As a result of this virtuality, ENSANUT
COVID-19 (2020) indicates the following
figures: 18,872, 660 households with school-
aged people used virtual media by 71.2% of
students, in addition to the increase in academic
tasks related to the study for sending and
receiving information, added to the permanence
in a seated or reclining position. In terms of
physical activity, only 31.8% of the population
over 10 years of age reported being physically
active or practising a sport.

Of that fraction, in the group of
adolescents aged 10-14 years, 68.8 per cent
decreased their physical activity and increased
the time spent sitting or reclining by 41.2 per
cent. These figures were 60 and 35.3% in
adolescents aged 15-19 years; while 61.7% of
adults aged 20 years and older decreased their
physical activity, and 29.1% increased the time
spent sitting or reclining, which impacts on the
adoption of an inadequate human body posture
and the appearance of painful syndromes.

Body posture

It is the state that a body adopts and indicates the
position of the body segments, being the
interface with the external environment to detect
and use information from the environment in
order to position and orient the body to perform
an activity and is the basis for the organisation of
movement. The positioning and maintenance of
the segments allows the transition from one
stable posture to another, good posture depends
on the integrity of the musculoskeletal system
and anti-gravitational function. Duclos (2017)

Kinesiological model

The model considers movement as a system
composed of anatomical and physiological
elements involved in the production and
regulation of movement. The importance of this
model indicates that optimal function is
preserved when there is regular and varied
movement in the direction of joint motion, but
maintaining the same posture for 20 minutes
causes progressive deformation of the soft
tissues, requiring more than 40 minutes for
recovery, leading to tissue deformation and
adaptation. Shirley Sahrmann (2005)
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There are postures and movements that
naturally produce an increase in tension loads
due to the interaction of internal and external
forces. Repeated movements and maintained
postures affect the musculoskeletal system by
modifying the contractile activity of the muscle
fibre, fibre length, the participation of agonist
and antagonist muscles and neurological tissue,
causing tissue damage and affecting strength,
resulting in altered movement, which is why one
of the segments most affected is the spine.

Biomechanics of the spine and the Core

The spine has 33 vertebrae and its function is to
protect the nerve structures, as well as having a
functional unit made up of ligaments and
intervertebral discs, which provide
biomechanical properties such as flexibility at
low loads and resistance at high loads. It also has
neuromuscular structures that provide support
for the trunk, head and control of movements in
response to compression, traction, shear and
rotational forces. Viladot (2001)

However, despite all these elements,
there are active and passive positions that
increase disc pressure, affecting viscoelasticity,
the distribution of loads on the bone segments
and increased muscle expenditure and low or
scarce activation of the muscles that form the
central core of the Core, causing neuromuscular
failure. Calvo and Gomez (2017)

Impact of sitting on the spine

Viladot (2001) mentions that the load on the
spine increases mainly in the seated position, the
increase corresponds to 200% due to the increase
in intradiscal pressure. Similarly, in the sitting
position and without a backrest, the curve
flattens and the intradiscal pressure increases
significantly, so these postures are a risk factor
for disc degeneration that affects the nutrition of
the disc and generates alterations in the tissues
and the appearance of pain.

It is therefore important to remember that
posture is a state of muscular and skeletal
balance  that protects the  structures.
Unfortunately, online classes have forced
students to spend prolonged periods of time in a
seated position with inclination, which is a risk
that leads to failure as a result of an erroneous
relationship between the different parts of the
body.
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Pain syndromes in university students due to
inappropriate loads and postures

Pain is the unpleasant sensory and emotional
experience associated with an actual or potential
tissue  injury  manifested by  certain
physiological, autonomic and behavioural
reactions. Covarrubias (2013)

Some types of pain related to the present
work are musculoskeletal pain whose origin is
perceived in muscles, bones and adjacent tissues,
Villasefior et al, (2013).

This relates to back pain that extends
down the back of the trunk from the occiput to
the sacrum with the possibility of radiating to the
extremities, triggered by mechanical factors.
Casals (2017)

It is worth mentioning that the duration
and temporality of pain impacts on tissue injury
in a progressive manner and are classified
according to the following table.

Acute Less than 6 weeks.

Subacute | Duration between 6 weeks and 3 months.
Chronic Longer than 3 months.

Recurrent | Acute episodes separated by periods free
of 3 months.

Table 1 Duration of pain
Source Casals, (2017)

Camargo et al. (2009) allude that the
occurrence of pain in the university population is
determined by the following factors; academic
activity, psychosocial, and physical hypoactivity
having negative and positive effects. Under the
same angle Agudelo, (2013) refers that students
spend 80% of the school day in a single
"sedentary" position to which must be added the
time spent studying, eating and watching
television added to the above during the
pandemic INEGI, (2020) survey for the
measurement of the impact of COVID-19 shows
that of the 7.1 million students enrolled in higher
education recorded the wuse of devices:
smartphones 33.4%, laptop 52. 4%, desktop
computer 12.9%, tablet 1.2% in addition to the
increase in terms of hours as 30.9% used the
devices more than 8 hours, 26.6% 6-7 hours,
35.7% 3-5 hours, 6.6% less than 3 hours.
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In addition other disadvantages are the
excess of academic load and school activities in
18.8% that leads to the appearance of painful
syndromes whose duration can start being acute
and progressively can become chronic and
recurrent pain causing a health problem. For
example, in Mexico, the IMSS provided more
than 300,000 consultations for low back pain
that led to functional limitations, disability,
medication, bandages, hygienic measures, rest
and in some cases, in the face of structural
changes, surgical treatment. IMSS (2018).

Digital physiotherapy in the school context

Physiotherapy practice is a service provided by
physiotherapists to develop, maintain and restore
maximum movement and functional ability
throughout life. The service is provided in
circumstances where movement and function are
affected by ageing, injury, pain, disease, illness,
disorders, conditions and/or environmental
factors. WCPT (2019) furthermore digital
physiotherapy is the service of health care,
remotely  through devices and digital
communication its purpose is to facilitate the
effective delivery of services through the use of
information and communication technologies
(ICT's); by means of video calls, video
conferencing, virtual reality and internet
programmes, given that they generate a new
interaction of care to improve health and prevent
COVID-19 contagions. Amaya and Beretta
(2020)

Therapeutic exercise practice and postural
education through digital physiotherapy

Digital physiotherapy can be used for preventive
and corrective intervention through therapeutic
exercise aimed at improving posture, mobility
and muscle performance, together with the
biomechanical properties of the different tissues.
Under the supervision of the physiotherapist or
physical therapist who determines through an
evaluation the intervention protocol for its
application, dosage, intensity and duration.

Likewise, it is necessary  for
physiotherapists to know postural hygiene, apply
it and teach it Vélez (2018), its objective is to
achieve a good mechanical-body posture and the
importance in the prevention of back injuries,
through the improvement of knowledge in the
motor executions, to prevent painful symptoms
Martinez et al. (2008).
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Methodology to be developed

A descriptive, prospective and longitudinal
study was carried out, in which a sample of 310
students was taken, 231 women (74.5%) and 79
men (25.5%) whose average age corresponds to
53.9% (18-20 years), 38.7% (20-22 years), 5.2%
(23-26 years), 1.6% (27-29 years) and 0. The
main objective of this study is to identify the
factors related to the presence of painful
syndromes of mechanical origin that affect the
musculoskeletal system. Based on this, a
proposal is developed for a programme of
therapeutic exercise and postural education that
influences the promotion and prevention of
health within the virtual school context, in their
school performance and daily life activities
during the COVID-19 contingency.

Module |

The programme proposal was designed based on
the results of a Google Forms questionnaire that
included the identification of pain syndromes
(adapted from the Nordic Questionnaire),
postural habits (adapted from the author
Alejandra Agudelo Martinez) and physical
activity (taken from the Global Physical Activity
Questionnaire (GPAQ). This survey was applied
to the aforementioned population of students
from the Bachelor's Degree in Physical Therapy
at the Polytechnic University of Amozoc.

Subsequently, the body region with the
greatest affectation was identified and the
exercise programme was proposed by means of
a bibliographic review dedicated to the treatment
of painful syndromes in the spine.

Structure of the programme

The programme was structured with the aim of
maintaining optimal tissue condition, strength,
movement and posture improvement to reduce
painful musculoskeletal syndromes in students
at the Polytechnic University of Amozoc. This
programme was structured in 3 modules with a
duration of 4 sessions, with a total of 12 sessions,
the application corresponded to 2 sessions per
week.

SORIANO-PORRAS, Dulce Maria, RANGEL-BARROSO, Aylin Anamar,
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Figure 1 Implementation of the therapeutic exercise and
postural education programme
Source: Own Elaboration

Module 11

The application of the programme was through a
videoconference (Google Meet) to a group of 28
volunteer students being 24 women and 4 men
during the period September-November 2021
under the following scheme:

Briefing session

Initial evaluation (Pre-programme) a google
form was applied, in which the following
information was collected: School data, Height,
Weight, BMI, Musculoskeletal pain, Pain scale
(EVA), Muscle screening, Range of motion
screening, and the evaluation of knowledge with
respect to daily life postures.

LElele L LISl Bl B te] o [Slalals I

Figure 2 Evaluation of the therapeutic exercise and
postural education programme
Source: Own Elaboration

Implementation of the programme

At the beginning and end of each session a
monitoring form for injury prevention was
implemented, after the form was filled in, the
session with each of its phases was started:
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1. Warm-up.
2. Strengthening.
3. Stretching.

Final evaluation (Post-programme)

Carried out at the end of the programme by
means of the evaluations corresponding to the
initial evaluation.

Module 111

Once the information had been collected, the
analysis of the results obtained in the forms
specified above was carried out, in order to
proceed with the elaboration of graphs through
the Excel programme.

Results
Pain Syndromes in Students
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Graph 2 Time of use of technological devices for distance
learning by UPAM students
Source: Own Elaboration
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Factors Associated with Pain Syndromes
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Conclusions

Physical Therapy students during the COVID-19
pandemic, secondary to the change from
classroom to virtual mode, presented a higher
incidence of pain syndromes at the spinal
column level, specifically in the cervical, dorsal
and lumbar regions, and to a lesser extent in the
extremities, such as the hip and knee, which
corresponds to 28 students.

The use of technological devices for 8-12
hours a day added to a decrease in physical
activity and, secondarily, stress, which causes an
increase in tension in the tissues, thus causing
pain which, according to the VAS scale, reaches
a maximum threshold of 9 and a minimum of 4,
affecting the 28 students, which has an impact on
their school performance.

In terms of knowledge of posture, the
students identify some correct postures, mainly
when carrying objects and even when standing
in front of the computer.

After the implementation of the hygiene
programme and workshop, they manage to
recognise that the first factor that triggers tissue
damage is prolonged posture, which has a direct
impact on the spinal column. However, the
practice of postural hygiene rules and
therapeutic exercise improves the recognition of
postural hygiene measures and, therefore, there
is a reduction in the incidence of painful
syndromes as well as the intensity, with the
maximum degree of pain on the scale being 4
and a minimum of 1, reducing the number of
students affected to 6, which has a positive
influence on the movement system. Therefore,
physiotherapeutic intervention was achieved
through the use of technologies allowing to
evaluate and supervise the exercise programme
promoting health in a preventive way to avoid
structural and functional damages that, in the
long term, limit the performance of the human
being and require prolonged or even surgical
treatments.
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