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Summary

Introduction: The confinement experienced during the COVID-19 pandemic in Spain for more than two months, could
severely affect the condition and quality of life of patients suffering from chronic musculoskeletal pain. Taking into account
the analgesic effects that physical exercise can generate, a large part of the population has carried out some kind of physical
exercise at home as a mechanism for pain control, during this period.

Objective: The objective of this study was to know the type and dosage of the exercise performed, as well as the perception
of the patient’s pain during the confinament period.

Material and method: An ad hoc survey by a Google Form was conducted in 86 patients to find out the health status of
the patients, the type of exercise they performed and the dossage of the exercise, as well as whether they had perceived a
reduction in their pain during the period of confinement.

Results: The pain intensity was reduced significantly (p = 0.001) when some kind of exercise was done. Strength exercise
exclusively was chosen by 51% of the population, and the frequencies and session time were not significantly different bet-
ween the subjects who felt a reduction in pain and those who did not.

Conclusion: A schedule of physical exercise 4 days a week, for at least 50 minutes and with intensities around 77% of HR-
max of aerobic or strength training would be recommended in patients with chronic pain, as a strategy for pain reduction.
The results of our study do not advise, for patients with chronic pain, combined therapy sessions, regardless of the primary
location of the pain.

Efectos analgésicos del ejercicio fisico en pacientes con dolor crénico
musculoesquelético durante el confinamiento por la pandemia COVID-19

Resumen

Introduccion: EI confinamiento vivido durante la pandemia del COVID-19 en Espana durante més de dos meses, podria
afectar severamente a la condicién y calidad de vida de los pacientes que sufren dolor cronico musculoesquelético. Teniendo
en cuenta los efectos analgésicos que el ejercicio fisico puede generar, gran parte de la poblacion ha realizado ejercicio fisico
en sus domicilios como mecanismo del control del dolor, durante este periodo.

Objetivo: El objetivo de este estudio fue conocer el tipo y la dosis de ejercicio fisico realizado, asi como la percepcion de los
pacientes en la reduccién del dolor, durante el periodo de confinamiento por el COVID-19.

Material y método: Se realizd una encuesta ad hoc a través de Google Forms a 86 pacientes para conocer su estado, el
tipo de ejercicio que realizaron y la cantidad de ejercicio, asi como si habian percibido una reduccion de su dolor durante el
periodo de confinamiento.

Resultados: La intensidad de dolor disminuyo de forma significativa (p=0,001) cuando se hizo algun tipo de ejercicio fisico.
El ejercicio de fuerza fue elegido por el 51% de la poblacion de forma exclusiva, y las frecuencias y el tiempo de sesién no
fueron diferentes de forma significativa entre los sujetos que sintieron una reduccién del dolor y los que no.

Conclusion: Una programacion de ejercicio fisico de 4 dias a la semana, durante al menos 50 minutos y con intensidades
del 77% de FCmax de ejercicio aerdbico o de fuerza serfa recomendable en un paciente con dolor crénico, como estrategia
para la reduccion del dolor. Los resultados de nuestro estudio no aconsejan, para pacientes con dolor crénico, sesiones de
terapia combinada, independientemente de la localizacion primaria del dolor.
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Introduction

Chronic musculoskeletal pain affects 35.7% of the European popu-
lation, resulting in high socioeconomic costs'. The relationship between
chronic pain and impact on the central nervous system (CNS) has been
widely reported in the literature, describing the central and peripheral
sensitisation mechanisms as two great pillars in the understanding of
chronic pain® Although chronic musculoskeletal pain is not site-specific,
patients generally have an area of pain that is either predominant, recu-
rrent or producers greater nociception®*, The biopsychosocial model is
currently one of the treatments used to deal with chronic pain®.

Within this model, the performance of physical exercise is one of the
key strategies to control pain. Although many studies have highlighted
the clinical changes produced in the perception of musculoskeletal
pain following exercise, such as isometric exercise for tendinopathies,
aerobic exercise or strength programmes, the dosage of exercise and
optimal frequency are not clear®’.

It is known that the result of exercise induces the production of
endogenous analgesia. However, for this to happen, certain intensities,
exercise times or frequencies need to be achieved in order to stimulate
the organism to produce it®. Furthermore, it should be taken into ac-
count that subjects exhibiting chronic pain are often associated with
established patterns of kinesiophobia. Therefore, the first days or weeks
of exercise could be key to achieving exercise adherence®. Moreover,
within the basic training principles we find the neural adaptations that
are generated at the start of physical exercise, which would help to crea-
te a suitable motor pattern that could improve the perception of safety
and confidence with regard to the performance of physical exercise®.

During the COVID-19 pandemic, the world's population was sub-
ject to a lockdown that may have reduced the quality of life of patients
suffering from chronic pain by restricting certain aspects related to
their daily living activities and which helped them to control their pain.
On the other hand, a large part of the population has started self-care
patterns, either because it has more time available or due to a need to
increase its physical activity at home. Likewise, during lockdown, many
people started a physical activity that they were either not accustomed
to or, for varying reasons, they did not do on a regular basis, or as a
therapeutic response to try and control their pain. The endogenous
analgesic mechanisms are known to show dysfunctions in subjects
with chronic pain, as has been demonstrated in knee osteoarthritis
processes' %, Lannersten & Kosek (2010) reported how patients with
fibromyalgia chronic pain will exhibit alterations in the endogenous
analgesic mechanisms generated by exercise'.

A number of studies have confirmed how exercise is able to reduce
pain' and to reduce nociceptive sensitivity'® in subjects that do not
exhibit chronic pain. Likewise, systematic reviews and clinical studies
have confirmed that strength exercise, aquatic therapy and aerobic
exercise are better strategies than inactivity in the control of chronic
musculoskeletal pain'”'°. There are many clinical studies in which, based

on the pathology studied and the type of exercise performed, positive
effects have been reported in the reduction or control of chronic pain.
However, it has yet not been possible to establish the best dose of
exercise to achieve this objective, given that all have been shown to
be beneficial®.

Study objective

This study is directed at learning about the dosage and types of
exercise performed for analgesic purposes by patients with chronic
musculoskeletal pain during the COVID-19 pandemic lockdown.

Material and method

A cross-sectional, descriptive analytical study was conducted, in
which the snowball sampling technique was used to recruit patients with
chronic pain, with signs and symptoms during the month of April 2020.

The inclusion criteria were those described by Gatchel et al?' and
Siddall & Cousins? on chronic musculoskeletal pain: subjects exhibiting
musculoskeletal pain that persists for more than 3 months, independently
associated with the primary cause of pain persisting for more than 3
months, fear of movement, catastrophising, impairment and sensitisation
of the nervous system. Additionally, the study subjects must be aged
between 18-75 years, be able to read and understand Spanish, and have
started to do physical activity and/or exercise during the COVID-19 pande-
mic lockdown, declared in Spain on 14" March 2020. The study excluded
all those who suffered from chronic pain that was not musculoskeletal in
origin, those who did not record their physical activity and/or exercise,
recent post-surgery patients and pregnant women.

A 21-item ad-hoc questionnaire was prepared using a form from
Google Forms, of which 6 items were to describe the sample, 7 items to
learn about the aspects relating to the investigation (such as the type of
exercise, frequency, volume or pain) and the 8 remaining items were to
compare data for the purpose of checking whether the subject met the
inclusion/exclusion criteria for the study.

The questionnaire was launched electronically and the data were
stored up to 26th April 2020.

The ethics committee was unable to review the study, given that the
authors were under lockdown and considering the exceptional measures
in place at the time. As a result, the authors closely followed similar prior
studies, as well as compliance with the Declaration of Helsinki. Likewise,
before completing the questionnaire, the participants had to give their
informed consent, which appeared on the first page thereof.

Data analysis

All the variables were analysed by descriptive statistics: continuous
variables and their relationship through the t-test, and categorical
variables and their relationship through the chi square test. The quan-
titative variables were analysed through descriptive statistics, with the
calculation of central tendency, dispersion and frequency. The level of
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significance was set at p <0.05 for all cases. The SPSS version 22 program
was used for the statistical analysis of the data obtained.

Results

129 patients were recruited, of which 43 patients were excluded as
they met some of the exclusion criteria. Finally, 86 patients were included
in the study, of which 43 were female and 43 male. Table 1 shows the ages
and anthropometric characteristics of the study sample.

A Student t-test was performed for independent samples in order
to determine whether exercise intensity reduces the perception of pain,
giving statistically significant differences (p=0.001) between a reduction
in the perception of pain and intensity.

The contingency tables related to the type of exercise and whether
or not the perception of pain was reduced showed that those doing
strength exercises had the greatest perception of a reduction in pain, with
51.1%, followed by those doing aerobic exercises, with 35.6%. When both
types of exercise were combined in the same session, only 8.9% of the
subjects considered that exercise reduced the pain. For other exercises,
such as pilates and mobility exercises, 2.2% of participants found that this
reduced the pain. With regard to the 2 participants doing the walking
activity, neither found that this activity reduced the pain.

For the inter-group analysis between those subjects who perceived
a reduction in pain and those who did not, an independent sample stu-
dent t-test was performed in order to determine whether the frequency
of exercise reduces the perception of pain. The frequency of the group
that perceived a reduction in pain was 4.88+1.43 sessions/week (n=45),
while the group that felt no reduction in pain was 4.89+1.64 sessions/week
(n=37); with no significant differences between the groups (p=0.993). The
relationship between the variables for session time and reduction in pain
showed that the group that perceived a reduction in pain was 53.88+26.45
minutes/session (n=45), while the group that felt no reduction in pain
was 57.72430.03 minutes/session (n=37), with no significant differences
between the groups (p=0.540). Finally, the relationship between reduction
in pain and intensity of exercise showed for the group that did perceive a
reduction in pain, trained at 77.66+12.64% of maximum heart rate (max
HR), while the group that felt no reduction in pain trained at 50.40+15.47%
of max HR, obtaining a statistically significant difference between the
groups (p=0.001).

With regard to the activity they performed, based on their most se-
vere pain, it can be seen how 31.4% of participants suffer from low back
pain and that they mostly selected aerobic exercises (14%), followed by

Table 1 Demographic variables of the sample (n=86).

Age 43.87+14.45
Sex (M/F) 43/43
Weight 70.76£19.94
Height 170.08+8.65
BMI 242 +28

10.5% who did strength exercises, while 51.9% reported that pain was not
reduced with exercise. Cervical pain was the second most predominant
site, accounting for 18.6%, where the subjects did resistance and aerobic
exercises in the same proportion, observing how 56.2% felt that exercise
did reduce pain. Patients with shoulder pain account for 14%, with 35%
of these subjects choosing resistance exercises, with 66.7% of patients
considering that their pain was reduced. Knee pain accounted for 8.1% of
patients, who opted for strength exercises and the combination of aerobic
and strength exercise to control the pain, with positive results for 57.1%.
The remaining sites account for less than 5% each, with the strategy to
combine aerobic and strength exercises being the most predominant, and
obtaining the highest percentages in the reduction of pain after exercise,
except for those patients with pain in their hands and wrists, who saw no
reduction in the sensation of pain.

Discussion

The results obtained show that the reduction in perceived pain
through physical exercise could initially be dependent on intensity,
having found that those patients who exercised at a greater intensity
(>75% max HR) are the ones to show a greater reduction in exercise-
induced pain.

These results are in line with other investigations, such as the
one by Macefield & Henderson (2015), who used functional magnetic
resonance imaging (fMRI) to investigate the cortical and subcortical
sites involved in the sensory processing of musculoskeletal pain. Their
results demonstrated that muscle sympathetic nerve activity (MSNA)
increases right from the start of the contraction and is dependent on
the intensity of the same, determining the signalling of the central
command in the fMRI%. In any case, Boulton et al. determined that
MSNA is dependent on the intensity of exercise with regard to its
amplitude but not with regard to its frequency, also affirming that
post-exercise ischaemia does not appear to be significantly affected
by this intensity?. In this regard, it is important to underscore that,
although a greater intensity of exercise could be more effective in
reducing pain in patients with chronic musculoskeletal pain, it could
alsoinvolve a greater risk of infection by triggering an immunosuppres-
sive response?, and could therefore be contraindicated for patients
with a risk of infection and/or in situations in which the appropriate
preventive measures cannot be guaranteed.

However, the analgesic effect of physical exercise is well-known.
Sabharwal et al. demonstrated in mice that just 5 days of exercise
could prevent the development of autonomic dysfunction and reduce
the pain threshold induced by chronic musculoskeletal pain through,
among other mechanisms, the induction of analgesia by central me-
chanisms that release endogenous opioids from the periaqueductal
grey matter (PAG) and from the rostral ventromedial medulla (RVM)?,
with this latter structure being one of the possible areas related to the
participation in the facilitation of the spinal nociceptive processing
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and the generation of hyperalgesia in models of inflammatory and
neuropathic pain?.

In this same line, Brito et al. affirm that the practice of exercise
involves a reduction in pain through the central inhibitory mechanisms
involving the opioidergic and serotonergic systems in the presence
of acute nociceptive effects, demonstrating that systemic naloxone,
PAG naloxone and RVM naloxone reverse the anti-nociceptive effects
of physical exercise in mice with induced muscle pain. Likewise, these
authors also determined that exercise reduces the expression of the
serotonin (SERT) receptors in these mice, which could contribute to
a reduced perception of musculoskeletal pain. These studies could
support the endogenous analgesia mechanisms induced by exer-
cise, although for patients exhibiting chronic pain, these analgesic
pathways could be conditioned by the central sensitisation process
that accompanies pain. Therefore, dosage dependent on exercise
intensity appears to be fundamental in the triggering of the endoge-
nous mechanisms?.

The correlation results between the frequency and session time
variables showed that, although not statistically significant, both varia-
bles could be related when planning physical exercise microcycles, so
that there could be models in which the frequency of sessions could
be increased per week without changing the total number of minutes,
as discussed by Polaski et al. (2019)%. Along these same lines, the ses-
sion time appears to be related to an increase in the intensity of the
session, whereby exercise needs to be performed at high intensities in
order to trigger the endogenous analgesic mechanisms, disregarding
the proposals for exercises with a long duration at medium and/or
low intensities maintained over time, as it seems that this therapeutic
strategy would not trigger the opioid systems through the release of
plasma B-endorphins®.

Aerobic exercises could be a suitable strategy for reducing chronic
pain, given that they increase the heart rate with relative ease and
make it possible to stay at parameters with high intensities with a
greater control of the exercise. However, anaerobic-based exercises
are a good alternative for reducing perceived pain, and this physical
exercise method is the one used by many individuals in their homes
through bodyweight exercises, having demonstrated that this could
be sufficient to control and improve chronic pain given that the levels
of B-endorphins achieved are similar to those of aerobic exercises?.

One of the limitations of our study is that the data were obtained
through a self-recording process using the Google Forms platform,
with no observer present to help subjects to complete the question-
naire, when in doubt.

Conclusion

A programme of aerobic or strength exercises for 4 days a week,
for at least 50 minutes and with intensities of 77% max HR would be
recommendable to patients suffering from chronic pain, as a pain re-
duction strategy. For patients with chronic pain, the results of our study

do not advise combined therapy sessions, regardless of the primary
site of the pain.
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